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

2. ‘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.
3. No questions also means not asking about how much time is left! We’ll update you when we remember, but don’t ask.
4. 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.

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

6. Show all work for Partial Credit

	Question
	Points
	Grade

	1
	50
	

	2
	30
	

	Total
	80
	


Question 1
(50 points)

A slip ring is to be used for turning a light on for 2 seconds and off for 1 second. Determine the rotation speed of the slip ring and the number and positions of the 11 mm long plastic insulation segments, assuming that the ring has a diameter of 42 mm.  Provide a sketch of the slip ring showing the locations of the insulation segments. (Circumference = D) [10].

Please indicate whether each statement of the following is True (T) or False (F) by circling T or F. [20]
[+2 if correct, +0 if not answered, -1 if answered wrong].

1. T
F
A cellular layout may be designed using Group Technology.

2. T
F
A process layout has simpler material flow than a product layout.
3. T
F
Bottle caps are likely to be produced in a flow line mass production orientation.
4. T
F
A relay includes an electromagnet.

5. T
F
Simplification is more important than automation.
6. T
F
Pneumatic systems handle heavier loads than hydraulic systems.

7. T
F
A cylinder is a good example of a pneumatic control component.

8. T
F
Automobiles are likely to be assembled in a process layout.

9. T
F
In Group Technology, classification involves assigning codes to parts.

10. T
F
A bimetallic strip may be used as a light sensor.

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): [5 each]

	1. When light 1 is turned off manually, light 2 is turned on automatically.


	


	2. A safety mechanism starts a motor and flickers a light when a human draws close.


	


	3. A power screw drives a carriage to a certain position.  When the position is reached, the power crew stops and a gate opens.  The power screw cannot move until the gate closes.
	


List four examples of devises that may be used to automate material handling (maximum three words per device). [5]
	1.
	
	2.
	
	3.
	
	4.

	
	
	
	
	
	
	


Question 2
(30 points)
Four 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) How many different machine arrangements are possible?  (b) Determine the most logical sequence of machines for this data using Hollier’s method 2. (c) Construct the flow diagram for the data, showing where and how many parts enter and exit the system. (d) Compute the percentage of in-sequence moves and the percentage of back-tracking moves realtive to the total moves. [30]

	
	To
	

	From:
	1
	2
	3
	4
	

	1
	0
	10
	20
	40
	

	2
	20
	0
	20
	10
	

	3
	40
	30
	0
	30
	

	4
	10
	60
	10
	0
	

	
	
	
	
	
	


	a.

	b.

	d.
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