Circuit Theory (Taught by Mohammad Hadi)
Assignment 9 (Due on Wed., Jun. 10, 2020)
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MATHEMATICAL QUESTIONS

Question 1

Show that the circuits shown in Fig. [1 are degenerate, i.e., they may have no or several solu-

tions.
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Figure 1. Degenerate LTI circuits.

Question 2

The results of two measurement scenarios for the reciprocal circuit of Fig. 2are

v1(t) = (—6e~t + 1de 2 )u(t)
va(t) =0

v3(t) = (=6t 122 )u(t)
(1) = 6(t)

ia(t) & —2e 2 u(t)

i3(t) =0

(

. Find 9, (¢).in the second measurement scenario.

Question 2 continued on next page. ..
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01 (t) =7

U2 (t) = 24u(t)

03(t) = (—12e7" + 24e~2")u(t)
i 0

in(t) = 24e2tu(t)

i3(t) = 26(t)
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Figure 2: Two-measurement experiment for a reciprocal circuit.

Question 3

Verify that if the superposition theorem holds for the voltage response v at the nonlinear circuit
of Fig. [3]or not.
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Figure 3: A balanced bridge nonlinear circuit.

Question 4

The small-signal model of the transistor amplifier of Fig. [4]is drawn.

Question 4 continued on next page. .. Page 2 of
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Figure 4: A simple transistor amplifier and its small-signal-equivalent circuit.

(a) Find the Thevenin and Norton equivalent circuits.seenfrom port 1—1’" of the small-signal model.
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i i _ Vi(s)
(b) Find the voltage gain H(s) = vﬁ(sy
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SOFTWARE QUESTIONS

Question 5

An audio file can be considered as the output voltage of a microphone versus time. Develop a
MATLAB function that receives an audio file, passes it through the RC lowpass filter 7 (jw) =
ﬁ, We = %, and generates a filtered audio file. Listen to the filtered output for different
values of w. and examine the filtering impact on the quality of the filtered audio.
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BONUS QUESTIONS

Question 6

Return your answers by filling the ETgXtemplate of the assignment. If you want to add a circuit
schematic, you can draw it directly using TikZ package, or draw it in a secondary application
such as Microsoft Visio and then, import it as a figure.

EXTRA QUESTIONS

Question 7

Feel free to solve the following questions from the book “Basic Circuit Theory” by C. Desoer
and E. Kuh.

1. Chapter 16, question 3.
Chapter 16, question 4.
Chapter 16, question 5.
Chapter 16, question 8.
Chapter 16, question 16.
Chapter 16, question 17.
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Chapter 16, question 18.
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