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Instructions:

1. Attempt all questions.

2. Make suitable assumptions wherever necessary.

3. Figures to the right indicate full marks.

4. Simple and non-programmable scientific calculators are allowed.

(a) Define the following : (1) Oriented Graph (2) Tie-Set (3) Incidence Matzix.

(b) Discuss the following: (1) Linear and Nonlinear Network (2) Bilateral and
Unilateral Network (3) Active and Passive Network (4) Lumpedsand Distributed
Network.

(¢) Using source transformation, find the Voltage V, in the figure:1:

(a) Obtain Laplace transform of the following functions:(1)nit Step Function (2)
Unit Ramp Function (3) Unit Impulse Function.

(b) Solve for the response y(t) in the following integrodifferential equation>

t
% % By(E) & 6f y(@)dr=ul(t), y(0) =2
0

(¢) For the circuit of figure:2, compute the veltage across each current source using
nodal analysis.

OR

(¢) Determine vz in the circuit of figure:3 using mesh analysis.

(a) A parallel RLC circuit has L = 2.H and C = 0.25 F. Find the value of R that will
produce unity damping factory

(b) For the source free series R€ circuut,

V@) =56e720ty, t>0
it) =8e72% m4a, t>0
(1) Find the value,of R and C. (2) Calculate the time constant 7.
(¢) Att = 0.15 s in the circuit of figure: 4, find the value of (1) ij, (2) i1 (3) i5.
OR

(a) Consider a parallel'REC circuit having an inductance of 10mH and a capacitance
of 100 pEgDetermine the resistor values that would lead to overdamped and
underdamped respenses.

(b) In asource freesefies RL circuit, find the numerical value of the ratio:

(1Y #20)/i(7) (2) i(0.57)/i(0)
@) t/tifi(t)/i(0) =02 (@) t/rifi(0) —i(t) =i(0)In2.

(¢) mAfter being open for a long time, the switch in figure:5 closes at t = 0.
Find (1) i,(07) (2) v (07) (3) ir(07) (4) ic (07) .

(a) Find Laplace transform of cosh at.

(b). Find the Norton’s equivalent with respect to terminals a — b in the circuit shown
in figure: 6.

(¢) Determine the value of R; that will draw the maximum power from the rest of the
circuit of figure: 7. Calculate the maximum power.

OR
(a) Find . ) - 3 5s
ind the inverse Laplace Transform of : F(s) =1+—
s+4  s2425
(b) Determine Ryp, and V-, at terminals 1-2 for the circuit of figure: 8.

04



(¢) Use superposition to solve for v, in the circuit of figure: 9 07
Q.5 (a) For the resistive network shown in the figure : 10, draw the oriented graph and tree. 03
(b) Test whether P(s) is Hurwitz P(s) = s* + 3s3 + 4s? + 3s + 1 using Routh’s 04
Criterion.
(¢) Determine the hybrid parameters for the network in figure: 11. 07
OR
Q.5 (a) For the resistive network shown in the figure: 10, Develop the incidence matrix A. 03
(b) Test whether P(s) is Hurwitz P(s) = s® + 5s® + 2s* + 352 + 1 using Routh’ 4
Criterion.
(¢) Obtain the y — parameters for the circuit in figure: 12 07
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