ENGR4300 
 Test 1A                       Name__________________________
Spring 2004                                               Section  _____________________   


1) Resistive Circuits (16 points)
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In the circuit above, V1=5 volts.  R1= 50, R2= 1000, R3= 2000, R4= 3000
a) Find the voltage across R1. (8 points)
b) Find the current through R4. (8 points)
2) Thevenin circuits (20 points)
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In the circuit above, V1=6 volts.  R1= 50, R2= 500, R3= 800, R4= 3000
a) Find the Thevenin Voltage (Voc) of the Circuit (8 points)
b) Find the Thevenin Resistance (8 points)

c)  If you place a load resistor of 2K between A and B, what would be the voltage at point A? ( 4 points)

3) Circuits at Low and High Frequencies (24 points)
The following four circuits are analyzed using PSpice:
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a. Simplify each circuit at DC (very low) frequencies by replacing the inductors and capacitors with short or open circuits, as appropriate. (8 points)
b. Simplify each circuit at very, very high frequencies by replacing the inductors and capacitors with short or open circuits, as appropriate. (8 points)
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c. For each circuit, what resistance would be measured to the right of the dashed line at DC (very low) and very, very high frequencies? For example, for the following circuit, the resistance measured to the right of the dashed line would be 10k at DC and zero at very, very high frequencies. (8 points :1 point each for low, 1 point each for high)
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4) Sinusoids (20 points)
The following data was created using Excel.
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a. Assuming the horizontal scale is in seconds, find the frequency and period of this signal.  Include units. (4 points)
b. What is the DC offset of this signal?  Include units. (2 points)
c. What is the phase of the signal?  Include units. (2 points)
d. Write the mathematical expression for this signal and its offset. In general, this is given by 
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 which accounts for its frequency and phase shift. (2 points)
The same data with damping looks like:

[image: image8.emf]Data

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

0 10 20 30 40 50 60 70 80 90 100


e. Find the damping constant 
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for this data.  Include units. (6  points)
f. Write the mathematical expression for this data 
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 Your units must be consistent. (4 points)
5) Instrumentation and PSpice (20 points)
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The circuit above shows a model of voltage divider circuit created in PSpice where R2=2K ohms and R3=2K ohms.  Below is a picture of the ‘scope and function generator.  It shows the input signal measured at marker A.

1:100mV                    0.00s 100s/  1 RUN     (The text at left is copied from the top of the ‘scope display)
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1) About what must be the parameters of the VSIN source to create the signal at A? (3 points)

VAMPL = 


FREQ =



VOFF =

2) We want to create the actual circuit using the function generator, two resistors and both channels of the ‘scope.  Be as specific as possible in your answers.

a) How would you physically wire the circuit and connect it to the equipment? (5 points)
b) How would you manually set up the function generator to display the signal represented by V2? (5 points)
c) How would you manually adjust the ‘scope to display the input signal shown? (5 points)
d) Sketch the output signal at marker B on the screen on the previous page. (2 points)
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