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ECE 3455  Electronics


Exam #1 – February 20, 1999





DO NOT OPEN THIS QUIZ BOOKLET UNTIL YOU ARE TOLD TO BEGIN





1.  This quiz is open book and open notes.  Any calculator may be used.


2.  You will have 90 minutes to complete this exam.


3.  Show all work on these pages.  Show all work necessary to complete the problem.  If your work goes on to another page, indicate this with a note.  A solution without the work shown will receive no credit.


4.  Use appropriate notation.


5.  Show units in all answers and in all major intermediate results.  Units in the exam questions will be enclosed in square brackets.


6.  Do not use red ink.  Do not use red pencil.











1) ______________/35


2) ______________/30


3) ______________/35





�
Room for extra work


�
1)  (35 Points)  Amplifier A is a voltage amplifier with Avo=voa/via=50, Rina=27[kW], and Routa=1.3[kW].


Amplifier B is a transresistance amplifier with 


Rmoc=vob/iib= -100[kW], Rinb=56[kW], and Routb=3.9[kW].


Amplifier C is a current amplifier with Aisc=ioc/iic= -5, Rinc=10[kW], and Routc=2.9[kW].


It is known that vs=138[mVpp], Rs=14.9[kW], and RL=3.7[kW].


Find a transconductance amplifier that can be used to replace the combination of amplifiers A, B, and C, in the circuit below.  Draw your transconductance amplifier, labeling terminals 1, 2, 3, and 4.


�


�
ROOM for Extra Work


�


��
2.  (30 Points)  The straight-line approximation to a magnitude Bode plot is given in the plot on the next page.  It is known that 


� EMBED Unknown  ���





Sketch the straight-line approximation to the phase Bode plot.  Use the same set of axes.  Note that the vertical axis (ordinate) for the magnitude is at the right of the plot.  You should use the left of the plot for the phase ordinate.





�


�
Bode Plot


�


�
3)  (35 Points) Use the circuit below to solve this problem.  Take care to use appropriate notation, and do not mix domains.


a)  Find the input impedance, Zin(w), seen by the source.


b)  If vi(t) = 100 sin(50,000 t) + 200 cos(100,000 t) [mV], find the steady state value of is(t).  


Rf = 20[kW]


Ro = 4.7[kW]


RL = 1[kW]


RS = 10[kW]


L = 0.2[H]


Gmsc = 100[mS]





�


�


�
Room for Extra work


�
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