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No questions allowed.  Make any assumptions you deem necessary.  They will be considered according to their validity.

‘No questions’ means no questions and no attempts of a question.  If any part of the exam is unclear to you or seems questionable, make your own assumptions.  Your copy of the exam will be revoked if you attempt to talk or ask a question.

No questions also means not asking about how much time is left! We’ll update you when we remember, but don’t ask.

Borrow any thing you may need before the exam starts.  You are not allowed to talk to or share resources with anyone during the exam.

If your mobile rings, you will be given the choices of leaving immediately or giving up your mobile (device and SIM) for one week.

Remember, no questions!

Show all work for Partial Credit

	Question
	Points
	Grade

	1
	45
	

	2
	35
	

	Total
	80
	


Question 1
(45 points)

Assuming that the following components are available:

	1. Light Bulbs
	2. DC Motors
	3. Limit Switches
	4. Photoconductive cells

	5. Relays
	6. Slip rings
	7. Bimetallic Strips
	8. Manual Switches


List the components that may likely be found in the following applications: (please use the numbers only and list them in an ascending order): [4 each]

	1. When a light is turned on manually, a door is closed automatically after a 5 seconds delay.
	


	2. When a door is closed manually, a light is turned off automatically after a 5 seconds delay.
	


	3. A security system locks down all doors when an intruder steps into a security area.
	


	4. When a machine overheats, a fan is turned on and a light flickers until a reset button is hit.
	


Please use a Y (yes) or an N (no) to indicate which of the following activities is/are suitable for automation. When your answer is Y, indicate which type of automation: Fixed (F), Programmable, (P), or Flexible (X). [10]

	Activity
	Automate

Y/N
	Type

F/P/X

	Producing a batch of cams with a complex profile on a milling machine
	
	

	Producing KitKat chunky  chocolate bar
	
	

	Grading this exam
	
	

	Packaging medical tablets
	
	

	Producing a batch of piston heads on a single machine 
	
	


Please indicate whether each statement of the following is True (T) or False (F) by circling T or F. [10]
[+2 if correct, +0 if not answered, -1 if answered wrong].

1. T
F
In GT, parts with similar geometric features will always belong to the same family.

2. T
F
Mass production uses more specialized tools than job shop production.

3. T
F
Job shop production requires less skilled workers as compared to mass production.

4. T
F
A functional layout is the most suitable for job shop production.

5. T
F
One of the advantages of humans over machines is their sophisticated sensing abilities.
Assume that you have a slip ring with a diameter of 42 mm and an unlimited number of connective segments each with the length of 11 mm.  Determine the number of connective segments needed and their positions, and the rotation speed of the slip ring in order for it to turn a light on for 2 seconds and off for 1 second.  Provide a sketch of the slip ring showing the locations of the connective segments. (Circumference = D) [9].

Question 2
(35 points)

Given the Part-Machine Incidence matrix below, use the rank order clustering technique to develop part-machine groups.  There are 5 machines (1 thru. 5) and 5 parts (A thru. E).  Summarize your solution in the table at the bottom. [15]
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	Machines
	Part Family

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	Cell # *
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	III
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	IV
	
	


* Strive for the minimum # of cells 

(you don’t necessarily need 4)

Five machines used to produce a family of parts are to be arranged into a GT cell. The ‘from to’ data for the parts processed by the machines are shown in the table below. (a) Determine the most logical sequence of machines for this data using Hollier’s method 2. (b) Construct the flow diagram for the data, showing where and how many parts enter and exit the system. (c) Compute the percentage of in-sequence moves and the percentage of back-tracking moves in the solution. [20]

	
	To
	
	
	

	From:
	1
	2
	3
	4
	5
	
	

	1
	0
	0
	0
	15
	5
	
	

	2
	10
	0
	0
	0
	20
	
	

	3
	0
	10
	0
	0
	5
	
	

	4
	0
	0
	25
	0
	0
	
	

	5
	30
	0
	10
	5
	0
	
	

	
	
	
	
	
	
	
	


	Percentage of in-sequence moves:

	Percentage of back-tracking moves:
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