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

2. Borrow anything you need before the exam starts.  You are not allowed to talk to anybody during the exam.

3. Show all work for Partial Credit

	Question
	Points
	Grade

	1
	50
	

	2
	40
	

	3
	30
	

	Total
	120
	


Question 1
(50 points)

Assuming that the following components are available:

	1. Stepper Motor 
	2. DC Motor
	3. Limit Switch
	4. Photoconductive cell
	5. Relay

	6. Bimetallic Strip
	7. On/off Switch
	8. Pressure relief valve
	9. Double acting Cylinder
	10. Solenoid valve


List the components that may likely be found in the following applications: (Please use the numbers only and list them in an ascending order. Repeat the component number to reflect the number of functions in which it will be used): [5]
	1.When a person pushes a button, an elevator moves.  When the elevator is at the right floor, its doors open.  The elevator never moves again unless its doors are totally shut.
	


	2. A hydraulic press punches a hole in a sheet when the operator activates it.  It automatically resets after the hole is punched.
	


	3. In a centrally air conditioned system, cool air is allowed to flow into a room if its temperature rises.  When the room cools down, airflow is cut.
	


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 relay may have several switching terminals.

2. T
F
A double acting cylinder requires a valve with at least 3 control positions.

3. T
F
A fixed layout is likely to be used in a manufacturing facility making mobile phones.

4. T
F
If an ESL study resulted in keeping the defender, it must be repeated after a year.

5. T
F
In PFA, machines may be duplicated to finalize cell formation.

6. T
F
Pneumatic systems have better positioning accuracy than hydraulic ones.

7. T
F
A hydraulic pump is an example of a drive unit.

8. T
F
Automation may be used to address OSHA requirements.

9. T
F
A single acting cylinder is an example of a hydraulic control device.

10. T
F
Every hydraulic circuit must contain a pressure relief valve.
Use the table below to detail the wiring needed for the following system:

a. Momentary Push Button I (NO) is used to turn off the light that is normally on.

b. The light stays off even when button I is released.  

c. Momentary Push Button II (NC) is used to turn the light back on.

Assume that the battery is capable of operating both the relay and the light. [15]

Show me your answer by listing the connections in the table below.  Use the description column to explain each connection.  I’ll grade based on the information in the table only.

	Connections
	Description (Max 5 words per connection)
	NC = Normally closed, NO = Normally Open [image: image1.jpg]- I
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Question 2
(40 points)

What is the average annual cost of a machine that costs an initial investment of LE 50,000 and running expenses of LE 5,000 in the first year and LE 10,000 in the second year if its market value at the end of the second year is LE 30,000?   Assume that running expenses are paid at the end of the year and that i = 10%. [10]

	Factors for i = 10%

	n
	1
	2
	3

	P/A
	0.9091
	1.7355
	2.4869

	P/F
	0.9091
	0.8264
	0.7513


	


If the machine above has a salvage value of LE 50,000 at the end of the first year, determine its ESL. [10]

	


	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 to the right.  Two cell configurations (A and B) are proposed as shown below. [20]
a. How many parts leave the system directly after being processed by machine 4 in configuration A?


	
	To
	

	
	From:
	1
	2
	3
	4
	

	
	1
	0
	10
	0
	40
	

	
	2
	0
	0
	0
	0
	

	
	3
	50
	0
	0
	20
	

	
	4
	0
	50
	0
	0
	

	
	
	
	
	
	
	


	Put the answer to part a here
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Configuration A
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Configuration B


b. Use three performance measures to compare the two configurations and choose the best configuration.

	Performance Measure

(Max. 3 words)
	Configuration

A
	Configuration

B

	1.
	
	

	2.
	
	

	3.
	
	


	Put your choice here


Question 3
(30 points)

Given the Part-Machine Incidence matrix below, use the rank order clustering technique to develop part-machine groups.  There are 5 machines (I thru. V) and 5 parts (A thru. E).  Find a way to resolve any conflicts. Summarize your solution in the table at the bottom. [20].
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	D
	E
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	Family #*
	Machines
	Parts

	1
	
	

	2
	
	

	3
	
	


	What is the type of the way valve shown to the right?  Please circle one of the following:

                  4/3                     4/2                        5/2                    5/3
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Indicate how oil flows in each of the possible position of the valve.  Number the positions from left to right. Put a check mark in the ‘No Flow’ column if no flow takes place in a position, otherwise, indicate the direction of the flow in the ‘Flow’ column. You may not need 5 positions. [10]
	Position
	Flow Status

	
	No Flow
	Flow

	1
	
	From ____ to ____ and From ____ to ____

	2
	
	From ____ to ____ and From ____ to ____

	3
	
	From ____ to ____ and From ____ to ____

	4
	
	From ____ to ____ and From ____ to ____

	5
	
	From ____ to ____ and From ____ to ____
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