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S.E - (Electrical & Electronics) (Sem-III) (Revised Course 2019-2020)

Examination January 2024
Electrical Circuits Analysis

[Time: 3 Hours] [Max. Marks:100]
Instructions: 1.Answer any FIVE Questions by selecting TWO Questions from Part A, TWO
Questions from Part B and only ONE question from Part C.

2. Assume suitable data if necessary.
3. All symbols & abbreviations carry their usual meaning.

PART A
Q.1 a) State and prove Maximum power transfer theorem, when the load is resistive 8
and complex.
b) Find the current in R ohms resistor by using superposition theorem of the 3
circuit 1(b).
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c) By using source transformation, convert the circuit 1(c) into a single voltage 4

source and a single resistance.
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a) For the circuit 2(a), find the voltage across R resistor by using nodal analysis. 8
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b) Distinguish between 4
i.  Lumped and Distributed Parameter.
ii.  Kirchhoff’s Current Law and Kirchhoffs Voltage Law
¢) Find the Thevenin's equivalent circuit as seen from the terminals A-B in Fig. 8
2(c).
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a) Obtain the Loop current i(t) in the RC network in Fig 3(a), by solving the 6

differential equation of the loop.
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b) A series RL circuit is excited by a DC source by closing the switch at t=0. Find 6
the expression of voltage across the inductor.
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¢) Inthe network 3(c), the switch closes at t=0, the capacitor is initially

a)

uncharged. Find ic(t) and Vc(t).
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PART -B

Derive an expression for the resonant frequency of parallel RC & RL circuit.

b) A two element series circuit is connected across an ac source e=2002

)
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c)

sin(wt+20) v. The current in the circuit then found to be i = 10v2 cos(314t - 25)
A. Determine the parameters of the circuit.
Two identical sections of the network shown in Fig 4(c) are connected in
parallel. Obtain the Y-parameters of the resulting network and verify the results
by direct calculations.
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A coil A of inductance 80mH and resistance of 120 ohms is connected to 230V,
50Hz single phase supply. In parallel with it is a 16microF capacitor is series
with a 40ohms non-inductive resistor B. Determine (i) the power factor of the
combined circuit, (ii) power taken from the supply.

Define the ABCD transmission line parameter. Derive the condition for
reciprocity and symmetry.

A non-inductive resistor is connected in series with a capacitor of 100pF
capacitance across 200V 50Hz mains. The voltage drops across the resistor is

150V. Find the value of resistance & value of the current. Also, Find the value of

resistance, if the resistance is connected in parallel with the capacitor, instead of
in series.
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¢) Inthe network 3(c), the switch closes at t=0, the capacitor is initially 8
uncharged. Find ic(t) and V(t).
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PART -B

Derive an expression for the resonant frequency of parallel RC & RL circuit. 7
b) A two element series circuit is connected across an ac source e=200v2 7

c)
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b)

sin(wt+20) v. The current in the circuit then found to be i = 10¥2 cos(314t - 25)
A. Determine the parameters of the circuit.
Two identical sections of the network shown in Fig 4(c) are connected in
parallel. Obtain the Y-parameters of the resulting network and verify the results
by direct calculations.
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A coil A of inductance 80mH and resistance of 120 ohms is connected to 230V,
50Hz single phase supply. In parallel with it is a 16microF capacitor is series
with a 40ohms non-inductive resistor B. Determine (i) the power factor of the
combined circuit, (ii) power taken from the supply.

S

Define the ABCD transmission line parameter. Derive the condition for
reciprocity and symmetry.

A non-inductive resistor is connected in series with a capacitor of 100pF
capacitance across 200V 50Hz mains. The voltage drops across the resistor is

150V. Find the value of resistance & value of the current. Also, Find the value of

resistance, if the resistance is connected in parallel with the capacitor, instead of
in series.
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Q6 a) Obtain the step response of an RC series circuit using Laplace transform. 7
b) What is the frequency at which the voltage across the inductor and capacitor in a
series resonance circuit is maximum? 7
¢) Determine the Y parameters for the given network 6(c). 6
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PART C
Q.7 a) Define Duality of electric circuits and write the duality of the electrical elements 8
b) Determine the current in the network 7(b) using mesh analysis. . 8
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¢) Draw the dual of the circuit 7Ec) ' ‘
4
Q.8 a) With the help of neat figures show the various types of lattice and bri
) : ridged T-
sections of a two port network. 7
b) Obtain the step response of an RL parallel circuit using Laplace transform 6
¢) Obtain the resultant parameter of a network when two 2-port networks are
7

connected in parallel.



