
Mid-Term Examination
Time: 120 Minutes

Subject: Network Theory (EC2100S)
Total Points: 120

1. Given the system in the figure below, find the following:
a. Impulse response of the combined system
b. Impulse response of the individual block i.e. H(s)
c. Verify (b) using (a)

2. For the parallel L-C network fed by a constant current source 10, as shown in the figure below:
a. Find the output voltage vet) by solving the associated differential equation and

incorporating the appropriate initial boundary conditions. (HINT: Be careful of the
cases that might arise for various possible choices of R, L and C). Sketch the output
voltage waveform.

b. Find the maximum value of the output voltage.
c. Find the rise time of the output voltage defined from 5% to 95% of the maximum value.
d. Find the fall time of the output voltage defined from 95% to 5% of the maximum value.
e. Find the pulse duration (7) considering the fact that the output voltage below 5% ofthe

maximum values is negligible i.e. part of the system noise.
f. If the switch is repeatedly switched on and off at a rate I/Tto obtain a periodic output

waveform, find the DC, fundamental, second and third harmonic content of the output
waveform.
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3. Given a parallel L-C tank circuit, with a lossy inductor represent by a series resistance R as
shown in the figure below, find the following in terms of Qo = cooLiR with COo = UY(LC):

a. Find z.,
b. From first principles find the quality factor (Q) of the circuit at (angular) frequency co.
c. Find the actual resonant frequency COr
d. Find the frequency COm where the magnitude of the impedance is maximum.
e. Using (b)-(d) find Q at COo, COr and COm.
f. Interpret the results you have obtained with respect to a lossless inductor and for the

case when loss is very small.


