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Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.
2. M: Marks, L: RBT (Revised Bloom’s Taxonomy) level, C: Course outcomes.

Module -1 M| L| C

a. | Apply the source transformation technique to convert the circuit in Figure 1(a) to | 05 | L3 | CO2
a single current source between terminal AB.
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Figure 1(a)
b. | Apply mesh analysis to find all the loop currents in Figure 1(b). 07 | L3 | CO2
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c. | Find the respective node voltages in Figure 1(c). 08 | L3| CO2
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Figure 1(c)
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OR
Find the value of the equivalent resistance across XY using star-delta| 05| L3| CO2
transformation in the given Figure 2(a)
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Figure 2(a)
Determine the voltage V> such that zero current flows through 4Q resistor in| 07 | L3| CO2
Figure 2(b). Find the currents in all branches of the network using mesh analysis.
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Figure 2(b)
Analyze the circuit shown in Figure 2(c) with the respective node voltages to | 08 | L3 | CO2
calculate Vy.
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Figure 2C) [
Module- 2
State and explain the procedure with suitable steps to apply the superposition| 05| L2 | CO1
theorem
Find Thevenin’s equivalent for the circuit shown in Figure 3(b) with respect to | 07 | L3 | CO2
terminals XY.
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Figure 3(b)
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Find the value of Zx for which maximum power transfer occurs in Figure 3(c). | 08 | L3| CO2
Also, find the maximum power transferred.
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Figure 3(c)
OR
State and explain Milliman’s theorem for both voltage sources and current | 05| L2 | CO1
sources.
Determine the value of R between terminals AB for the circuit shown in Figure | 07 | L3 | CO2
4(b) using the maximum power transfer theorem.
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Find Vo through Norton’s theorem for the circuit shown in Figure 4(c). 08 | L3| CO2
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Module - 3
Describe the current response of both RL and RC circuits in both the time domain | 06 | L2 | CO1
and s domain separately with a voltage source ‘V’.
In Figure 5(b), the network is in a steady state with the switch K open. At t=0, the | 08 | L3 | CO2
switch is closed. Determine Va (07), Va (0%), Vu(07) and Vu(0™).
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Figure 5(b)
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Compute the time constant Tfor a series RL circuit using Laplace transform. | 06 | L3 | CO2
Draw the graph to justify the variation of the time constant from T-4T.
OR
What is the significance of initial conditions? Describe the initial and final| 06 | L2 | CO1
conditions for basic circuit elements.
In Figure 6(b), switch K is changed from position 1 to position 2 at t=0. The | 08 | L3 | CO2
. 2;
steady state is achieved before switching. Find the values of (i) i (ii)% (iii) % at
t=0.
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Figure 6(b)
Find the Laplace transform of (i) unit step function (ii) ramp function (iii) impulse | 06 | L3 | CO2
function.
Module - 4
Determine the Z parameters of the network in Figure 7(a). 07| L3 | CO2
3Q
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1 2
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1 Figure 7(a) 2
Give an interpretation of the relation between bandwidth and quality factor. Give | 07 | L2 | CO1
7 an outline of all the related variables.
Q Find the value of L for the circuit given in Figure 7(c). Consider resonance at a| 06 | L3 | CO2

frequency of ®=5000 rad/sec.
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a. | Determine the ABCD parameters in terms of impedance (Z) parameters. Also, | 07 | L3 | CO2
prove that AD-BC=1
b. | Express H-parameters in terms of Y-parameters 07 |L2|CO1
Q8 | c. | A series RLC circuit has a resistance of 102, an inductance of 0.3H and a| 06 | L3 | CO1
capacitance of 100uF. The applied voltage is 230V. Find (i) Resonant frequency,
(i) Lower and upper cut-off frequencies, (iii) current at resonance, (iv) voltage
across the inductance at resonance.
Module - 5
a. | Test whether F(s) is a positive real function. 05| L3| CO4
F(s) = st+4
T S 352 +3s5+1
b. | Realize the Cauer forms of the following LC impedance function| 10 |L3|CO4
Z()_1054+1252+1
5= 253 + 2s
c. | Determine the voltage transfer function of the circuit shown in 9(c) 05| L3| CO4
Q9
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Figure 9(c)
OR
a. | Test if the polynomial P(s) = s® + 5s5° + 2s* + 352 + 1 is Hurwitz. 05| L3| CO4
b. | Determine the Foster form of realization of the RC impedance function 10 | L3 | CO4
+1)(s+3
2(s) = (s+1D(s+3)
s(s+2)(s+4)
.,V % .
€| Find I—Z,V—Z and 1—1 for the network given in Figure 10(c) 05] L3 CO4
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Figure 10(c)
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