ENGR4300 
 Test 1B                         Name___________________________

Fall 2002                                                         Section  _____________________   


1. Resistive circuits (20 points)
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Given: V1=5 volts.  R1= 3000, R2= 1000, R3= 300, R4= 400
a) (8 points) Find the total resistance of the circuit.

      b) (6 points) Find the voltage across R1.

      c) (6 points) Find the current through R4. 

2. Thevenin circuits (20 points)
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Given: V1=10 V; R1=3 k(;  R2=2 k(; R3= 8 k(; R4= 3 k( 

a) Find the Thevenin Voltage (Voc) of the circuit assuming the load will be connected between A and B. (6 points)

b) Find the Thevenin Resistance (6 points)

c)  Find the current going from A to B if a 4 k( resistor is connected between A and B. (8 points)

3. Sine Waves (20 points)

a) sinusoid
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i) Consider trace in the plot above and give the following values (6 points):

     (Do not forget the units.) 

     frequency:

     amplitude:

     rms value: 

     peak-to-peak voltage:

     phase shift:

     offset voltage:

ii) Write down the mathematical expression for trace a) in the form

     v(t) = Vdc + A sin (t + ).  (4 points)

b) decaying sinusoid
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i) Consider the plot above and give the following values (6 points):

     (Do not forget the units.)

     frequency:

     amplitude (at t=0 s):

     decay constant :

ii) Write down the mathematical expression for the trace b) in the form

    v(t) = A e-t sin (t). [Ignore the phase shift] (4 points)

Extra credit: What is the phase shift for the decaying sinusoid in b)?

4. Inductance and capacitance at very high and very low frequencies (20 points).
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Consider the above circuit and apply your knowledge about the behavior of capacitors and inductors (i.e., open or short circuits at very high or very low frequencies).

a) Redraw this circuit when Vsin is low frequency (8 points).





b) At low frequencies, this circuit most behaves like a (circle one) (2 points)

open circuit

short circuit

bridge

c) Redraw this circuit when Vsin is high frequency (8 points)




d) At high frequencies, this circuit most behaves like a (circle one) (2 points)

open circuit

short circuit

bridge 

5. Instrumentation (20 points)  [ 1:500mV                      (0.00s        50.0s/   (  1 RUN ]
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a)  Explain as simply as possible how to set up the function generator and scope to display the signal shown. (Use of Autoscale is NOT allowed).  Give specific values. 

(8 points)

b) List two ways to obtain the peak-to-peak voltage of the above signal using the oscilloscope  (4 points)

c) When the function generator is connected to the scope you should notice a discrepancy between the reading on the display panel of the function generator, and the signal displayed on the scope.  What discrepancy do you see and which device is correct?

 (2 points)  Why? (6 points)

