MENG 447

Exam II

120 points/45 minutes

(Closed book/Notes)

(Only a two-page hand-written summary, size A4, is allowed)

Name: __________________________________

ID#:__________________________________

Gaafar

Spring 2003

Show all work for Partial Credit

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

	1
	50
	

	2
	45
	

	3
	25
	

	Total
	120
	


Question 1
(50 points)

What annual income is required to recover an initial investment of $100,000 in 5 years if the rate of return is 20%, assuming no salvage value?  How would your answer change if a salvage value of $20,000 is assumed? [15]
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	No Salvage:

	With Salvage:


The hourly rate for a certain work center is to be determined based on the following data: direct labor rate = $15.00/hr; applicable factory overhead rate on labor = 35%; capital investment in machine = $200,000; service life of the machine = 5 years; rate of return = 15%; salvage value in five years = zero; and applicable factory overhead rate on machine = 40%. The work center will be operated two 8-hour shifts, 250 days per year. Determine the appropriate hourly rate for the work center. [15]
	


Give two examples of actuators (maximum 2 words per item). [5]
	1.
	
	2.


Give two examples of sensors (maximum 2 words per item). [5]
	1.
	
	2.


List two desirable features of measuring devices (maximum 2 words per item). [5]
	1.
	
	2.


List the 5 steps of the theory of constraints in the right order (maximum 2 words per step). [5]
	1.
	2.
	3.
	4.
	5.


Question 2
(45 points)

Please label the arrows on the figure below and provide an appropriate caption by choosing from the phrases below: [10]
	Servomotor, Limit switch, DAC, Open loop positioning system, Timer, rack-and-pinion, Worktable, Work piece, Masterpiece, Closed loop positioning system, Leadscrew, Cutting tool, Axis of motion, Optical encoder, Feedforward, Feedback.
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Caption:


Assuming that the following components are available:

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

	6. Timer
	7. On/off Switch
	8. Slip ring
	9. Bimetallic Strip
	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): [5 each]

	1. A conveyor transfers parts to a particular location.  When the part reaches the location, the conveyor is stopped until a switch is pressed to reactivate it. 
	


	2. A mechanism to automatically shut a pneumatic gate when power is turned on. 
	


	3. A safety mechanism to stop a robot and flash a light when a human draws close.
	


	4. Upon an electric signal, fluid is allowed to flow in a tank.  When the fluid reaches a certain level, the flow is cut and a stirring rod is rotated 5 times.
	


An ADC with a full range of 10 V has a 5-bit register and uses the successive approximation method to encode input signals.  How would it encode an input signal of 4.8 V? Is it better to use an ADC with a full range of 5 V for this signal? Why? [15]
	Digital Value:

	5 V Range better: Yes  No (Circle 1)

	Why? (2 words)


Question 3
(25 points)

A digital-to-analog converter uses a reference voltage of 120 V dc and has eight binary digit precision. In one of the sampling instants, the data contained in the binary register = 01010101. If a zero-order hold is used to generate the output signal, determine the voltage level of that signal. [5]
	


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].

T
F
ADC always results in a smaller value than the original signal.

T
F
For the same range, increasing the number of bits increases the accuracy of ADC.

T
F
A limit switch may be used as an actuator.

T
F
A transducer may convert motion to an electrical signal.

T
F
A CNC machine is an example of fixed automation.

T
F
All computer controlled machines are commonly able to control motion in two to five axes.

T
F
CNC instructions are called part program commands.

T
F
A CNC machine requires a program to perform cutting operations.

T
F
When running, a part program is interpreted one command line at a time.

T
F
A CNC axis may be either a linear or a rotary axis.
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