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	Question
	Points
	Grade

	1
	40
	

	2
	40
	

	Total
	80
	


Question 1
(40 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): [5 each]

	1. When I push a momentary button, the car window moves up.  It stops automatically when it reaches the doorframe.
	


	2. A security system in a museum lowers a gate and flashes a light if a person comes close to a precious display.
	


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 is usually used to produce a family of similar parts.

2. T
F
Material flow is complicated in a product layout as compared to a process layout.

3. T
F
Quantity mass production requires a series of machines.

4. T
F
A relay is an electrically operated switch.

5. T
F
In the context of automation, USA stands for unrestricted system automation.

6. T
F
Setup plays a key role in mass production.

7. T
F
Mobile phones are a good example of a product produced in a job shop environment.

8. T
F
Train cars are likely to be produced in a fixed position layout.

9. T
F
Quantity mass production may be achieved in a process layout.

10. T
F
One of the advantages of machines over humans is their ability to work with incomplete data.

	Use the sketch to the right to show the wiring needed for the following system:

a. Monetary Push Button I is used to turn on the light.

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

c. Monetary Push Button II is used to turn off the light.

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

. [10 points]

Hints:

NC = Normally closed

NC = Normally open

When the relay coil is energized, NC contacts open, while NO contacts close


	[image: image1.jpg]o
s g

Manetary Push Button |

Battery

ne N /]
Ne N
-
WO
NO
Light Bulb
Cail
Relay
| | _—
—0  o—

Cail Terminals

Manetary Push Button I






Question 2
(40 points)

If you invest LE 50,000 in a machine that you’ll sell at LE50,000 two years later, how much annual profit should you realize in order for your return on investment to be 15%? [5]

	


How would your answer above change if the machine had no value after 2 years? [5]

	


Raw material is converted into a finished product through three steps: A, B, C, respectively.  When a piece is done on step A, it is immediately taken to step B and so forth.  The production rates of these steps are 12, 10, 15 pieces per hour for steps A, B, C, respectively.  If the system starts empty and 20 pieces of raw material are released to step A at the beginning of a shift:

a. How many parts will be finished after 1 hour? [5]

b. How much WIP will the system have after 1 hour.  Assume that parts are removed as soon as they are finished [5]

	a.

	b.


Indicate which of the following terms are more likely to be related to a Lathe and which are more likely to be related to a Shaper by placing L or S next to each term as appropriate.   If you think that a term is related to neither machine, leave the space blank.  [10]

	____ Tail Stock
	____ Gear Cutting
	____ Feed Shaft

	____ Vice 
	____ Cutter
	____ Center Drilling

	____ Table
	____ Boring
	____ 

	____ Ram
	____ Knee
	____ 


	The slip ring shown to the right rotates at a speed of 5 rpm.  How long does a light connected to the ring stay on in each cycle of ‘light on/off’? The outer diameter of the ring is 40mm.   (Circumference = D) [10]. 
	[image: image2.jpg]Connective segment

Connective seg{n‘em






MENG 447
No Questions Please
Gaafar 2005


