ELET 3304
EXAM 1
Spring 2002

NAME:



Closed Book and Notes


Equation sheet is supplied

Problem 1:  Draw a control loop block diagram.  Give the name of each block and identify: reference (setpoint), error, measurement, measurement feedback, controller output and final control signal lines.

Problem 2:  A temperature sensor is exposed to a sudden change of 20oC to 80oC.  The sensor outputs 0.02 volts for every oC of temperature and has a 2.3 second time constant. 
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(a) What is the sensor output voltage at 1.5 seconds?

(b) At what time, t, does the sensor output become 1.0 volts?

Problem 3:  A sensor, R,  that changes resistance is used in a bridge circuit as shown below.
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(a) What sensor resistance, R,  will null the bridge?

(b) What is the off-null voltage if R changes by 0.5 ?

Problem 4:  A measurement system has noise above 20 kHz and the data signal frequency is between 100 and 500 Hz.  

(a) Design an RC filter which reduces the noise by 95%, i.e., only 5% is left. Show the schematic and the component values. 

(b) What is the most percentage reduction of the data signal?

Problem 5:  Analog signal conditioning is needed so that a sensor input voltage which 
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varies from -1.5 to +1.5 V is converted into an output variation of 0 to 5 V.  

(a) Determine the equation between the input voltage and output voltage of the signal conditioning circuit.  Show that your equation satisfies the given inputs and outputs.

(b)  Design a circuit using op amps which will perform the signal conditioning.  Show where the sensor is to be connected.  There is a regulated +15 V and -15 V supply available.  Show how any bias voltages are provided.  

