EECS 4220	Mid-Term Exam	           Name________________________________________________

1. Write the DeMorgan of the circuit below using ladder format.






	


2.	For the Siemens 1200 processor below, draw the wires to connect a NO limit switch to input I0.7.  




[image: ]



	Also, draw the wires to connect a 24 VDC buzzer to output Q0.7.
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3. A car wash with two bays has three pumps supplying water pressure to the spray heads.  If a bay in use contact turns on, pump one (primary) automatically turns on.  If a water pressure switch is not satisfied (sufficient pressure) and a delay of 5 seconds occurs, an auxiliary pump turns on.  If, after the first auxiliary pump turns on and water pressure is not satisfied and a 10 second delay occurs, a second auxiliary pump is turned on.  Auxiliary pumps remain on until both bay in use contacts turns off at which time all auxiliary pumps turn off.  The auxiliary pump sequence is:

Sequence 1: pump 2 is first auxiliary pump and pump 3 is second auxiliary pump.
Sequence 2: pump 3 is first auxiliary pump and pump 2 is second auxiliary pump.
Sequence 1: repeat sequence 1 above
Sequence 2: repeat sequence 2 above
…



Fill in Definition of Inputs:
					
	Sensor
	Function/State
	Signal Assignment

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Fill in Definition of Outputs:
					
	Actuator
	Function/State
	Signal Assignment

	
	
	

	
	
	

	
	
	




Next, write the ladder logic to control the three pumps:
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4. Convert the following seal circuit to an S/R circuit.










5. Convert the following to Ladder Logic (Allen-Bradley):




6. Fill in the Siemens’ equivalent of the following A-B instruction:

[image: ]


7. Fill in the equivalent Siemens of the following A-B instruction:











What was the license plate number of the instructor in the ArcFlash video?


8. For the following, find the inverse (DeMorgan) of “test3” and “test6”:




9. A traffic intersection has the following three lane assignments:
East-West Thru
North-South Turn
North-South Thru

Add a switch that acts as a button in the pavement that will only allow a turn lane signal sequence (green, yellow, red) if there has been a car that activated the turn signal in the time prior to the turn signal’s position in the cycle.  Otherwise, blink the red light for the north-south turn lane during the north-south thru sequence.

Write the program to control traffic lights in all three directions (green, yellow, red) including the logic for a switch in the pavement.








































10. The following conveyor system has five outputs, lights for percent complete of packages going down conveyor 1 to conveyor 2.  Write a program to turn on these lights based on the fact that packages must pass photoeye 1 to enter the storage area and pass photoeye 2 to exit.
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