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ELEE 3455 -- Quiz #3


June 24, 1998


Shattuck Section





1.  This quiz is open book, open notes.


2.  Show all work on these pages.  Show all work necessary to complete the problem.  If you go on to another page, indicate clearly where your work can be found.  A solution without the work shown will receive no credit.


3.  Show all units in expressions and figures.  Units in the exam will be included between square brackets.


4.  Do not use red ink.


5.  You will have 30 minutes to work on this quiz.








________________/20�
Room for extra work


�
A transconductance amplifier has a transconductance of 6,000[S], an input impedance of (30,000 + jw250)[Ω], and an output impedance of 


(10,000 + jw500)[Ω].  The load for this amplifier can be modeled as a capacitor with a value of 0.1[µF].  The source can be modeled as an ideal voltage source in series with a 0.3[mH] inductor in series with a 20,000[Ω] resistor.





a)  Find the transfer function H(w) = Vl  / Vi ,


where Vl  is the voltage across the load, and


where Vi   is the voltage at the input terminals of the amplifier.





b)  Find the magnitude of the voltage gain, |H(w)|, in dB, at a frequency of 120[Hz].





�
 ELEE 3455 - Quiz #3  - June 24, 1998 - Shattuck Section - Solution


A transconductance amplifier has a transconductance of 6,000[S], an input impedance of (30,000 + jw250)[Ω], and an output impedance of 


(10,000 + jw500)[Ω].  The load for this amplifier can be modeled as a capacitor with a value of 0.1[µF].  The source can be modeled as an ideal voltage source in series with a 0.3[mH] inductor in series with a 20,000[Ω] resistor.





a)  Find the transfer function H(w) = Vl  / Vi ,


where Vl  is the voltage across the load, and


where Vi   is the voltage at the input terminals of the amplifier.





b)  Find the magnitude of the voltage gain, |H(w)|, in dB, at a frequency of 120[Hz].





Solution:  


a)  Draw the equivalent circuit for the amplifier, in the phasor domain.





























Now, use the current divider rule for the load current.  Then get the load voltage by multiplying by the load impedance.  Finally, plug this equation into the first to get the transfer function.


�
b)  We know that w = 2πf, so we plug in to get 


w = 2π(120) = 754 [rad/s].


Now, we just plug in this value of w, and take the magnitude.  Then, take the log, and multiply by 20 to get the gain in dB.




























































































Grading Scheme:


+10 points for part a)


+10 points for part b)


-1 points for math errors.


-3 points for major concept error.


-3 points for mixing w and f.


-5 points for mixing the time and phasor domain, for example putting an inductor value in the same diagram with impedances.


-3 points for sign error.


-2 points if no units in answer or intermediate result.





