NORTHWESTERN UNIVERSITY

Department of Electrical and Computer Engineering

ECE-221
Fundamentals of Circuits
Worksheet for Lab 5:

 Frequency Response of RC Circuits

1. Theory 

1.1 Determine the transfer functions 
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 for the above circuit and express each as a rational polynomial in j.

Attach your hand-worked calculations.
1.2 For v(t) = 5 cos(t), determine 
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Attach your hand-worked calculations.
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         Attach your hand-worked calculations.
1.3 [image: image9.wmf]c
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1.4 Attach your hand-sketched phasor diagram.
2. Procedure
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2.1 [image: image11.wmf]Index
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2.3


3. Analysis

3.1 Use the results of section 1.2 to produce plots of the theoretical magnitude responses 
[image: image5.wmf]|

)

(

|

w

j

V

R

 and 
[image: image6.wmf]|

)

(

|

w

j

V

C

 and theoretical phase responses 
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 versus . Use a separate pair of axes for each.  Attach these plots to your report.  Compare these plots to what was plotted in 2.1.  What are the differences and why do you think they occurred?

Attach your magnitude and phase response plots.  It may be possible to do plots in a program like MATLAB that works better with complex numbers than EXCEL does.

Answer 3.1


Measured� EMBED Equation.3  ��� (when Vc = 2-1/2 Vmax) =    


Compare with the theoretical value of � EMBED Equation.3  ���:





Answer 1.3





RC


c (c = 1 / ) = 








Answer 1.4





Replace A with the phasor magnitude and replace +  with the phase angle.





VR (t) = A cos(t +R ) 





vc (t) = A cos(t + C )











� EMBED Excel.Chart.8 \s ���





Answer 3.1








Answer 2.2





800Hz:	Magnitude VR = 	Phase VR = 	Magnitude VC = 	Phase VC = 





fc:	Magnitude VR = 	Phase VR = 	Magnitude VC = 	Phase VC =





2kHz:	Magnitude VR = 	Phase VR = 	Magnitude VC = 	Phase VC =
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