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Note: Answer any FIVE full questions with neat diagram wherever necessary.
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1 Find Y parameters of the network shown in Figure Q1. [5+5] CO5| L3
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SOLUTION
Converting the voltage source into an equivalent current source, we get the circuit diagram shown
in Fig. 7.14(a).

To find y11 and y21, the output terminals of Fig. 7.14(a) are shorted and connect a current
source I; to the input terminals. This results in a circuit diagram as shown in Fig. 7.14(b).
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Since Va = 0, we get
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To find y9; and y92, the input terminals of Fig. 7.14(a) are shorted and connect a current
source I to the output terminals. This results in a circuit diagram as shown in Fig. 7.14(c).
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Define ABCD parameter.
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2b

Z parameters of a network are obtained from an experiment. Explain how h
parameters can be obtained from the data.
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The switch in the network shown in Figure Q4 is closed at t=0. Find the voltage
across Capacitor using Laplace transform.
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Figure Q 4
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Given the signal

3,
x(t)=4 ~2
2t-4

1<0
D<i1 <]
t>1

Find Laplace Transform in terms of singularity function.

Given the signal

t<0
O0<t<1

3,
xz(t) = -2,
2t — 4,

Express z(t) in terms of singularity functions. Also find €{x(t)}.

t>1

SOLUTION
The signal () may be viewed as follows:

(i) in the interval, t < 0, z(¢) may be regarded as 3u(—t)
(ii) in the interval, 0 < t < 1, z(t) may be viewed as —2[u(t) — u(t — 1)] and
(iii) fort > 1, z(t) may be viewed as (2t — 4)u(t — 1)

Thus, 2(t) = 3u(—t) — 2 [u(t) —u(t = 1)] + (2t — 4)u(t — 1)

= z(t) =3 [1 — u(t)] — 2u(t) + 2u(t — 1) + 2tu(t — 1) — 4u(t — 1)
=3—-5u(t)—2u(t—1)+2(t =1+ Du(t—1)
=3—5u(t)—2u(t —1)+2(t— Du(t — 1) + 2u(t-1)

=3 —5u(t) +2r(t—1)

%{x(t)} cannot be found because z(t) contains a constant 3 for —oco < t < 0 (a noncausal
signal).
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Determine the Laplace transform of the following stair case wave form using gate
function.
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A series RLC circuit has a resistance of 1002, an inductance of 0.3H and a capacitance of]

100pF. The applied voltage is 220 V. Find i) Resonant Frequency, ii) Quality Factor, iii)

Lower and upper cut off frequencies, iv) Band width, v) current at resonance, and vi)
oltage across inductance at resonance.
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Derive the expressions of half power frequencies in terms of resonant frequency,

[10] |co6| L2
also derive the expression for bandwidth in terms circuit parameters for a series R,
L, Ccircuit.
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