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( 2 ) 

e) In which condition, a second order circuit 
settles fast after changing the state of 
switch ? Justify. 

(a) Write the necessary and sufficient 
conditions for a rational function with 

real coefficients to be a positive real 
function ? 

(e) Define the term Linked Tree' and 
'Oriented Graph' in graph theory. 

2. a) A first order R-L circuit is connected 
with a voltage source v(t) = Vsin(ott¢) 
through a switch (k). The switch is 
closed/ established a contact with the 

network at ot = 90° and = 0. () 
Assuming the circuit is driven by the 
linear differential equations, draw the 
circuit and find its response. (ii) How 
shall you be able to control the transient/ 
steady state conditions of the network ? 
Justify. 
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(b) At time t= 0+, the switch is closed 

considering a generator's voltage 

expressed by v(t) = V sin yt/MC to the 

circuit shown in Fig. 1; All the symbols 
have their conventional notations used 

in the network and expressions. 

Show that; 

(3) 

Va(0+)= 0; 
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( 4 ) 

(a) At time = 0+, the switch is closed 
considering the circuit is energized using 
a voltage source, v(1)= 5V to a R-C 
circuit; find the response of the circuit 

di (1 ) 
i(t), at timet= 0+ if values of 

Or 

dt 
R= 1-Q, C= 1-F. 

-1.5 

(6) Fig.2 shows a peicewise linear charac 
teristic. Let x q, and y = v, so that the 
characteristic represents a nonlinear 
capacitor. If the voltage applied to the 
capacitor, plot the corresponding i,(). 4 
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3.) Find the Z-parameters of the Fig. 3 
shown in below. 

V, 
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[Fig. 3] 
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6) If a small signal (incremental analysis) 
of a two-port model is represented by 
Fig. 4, then answer following : 

[Fig. 4] 

22 

c 

2V, 
V 

4 

4 

( Turn Over ) 



Which parameter is used to represent 
the model ? 

sii) Enlist one application that can be 
modeled and analyzed using Fig. 4. 

Y 

( 6 ) 

(a) As shown in Fig. 5 below; 

(i) Prove that Y;n =Yu 

4 

Or 

(ii) Find the voltage gain of the circuit 
V/ V). 
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(7 ) 

4. (a) Design an electrical equivalent circuit of 
the transfer function mentioned below, 
find the value of 'K' of the admittance 
function. 

K(s+1) 
(s+ 2)Xs+ 4) 

Considering that series-arm impedance 
and shunt-arm impedance of the network 
are parallel tuning circuits. Where, the 
values of series -arm elements are R, of 
1.5-2 resistance connected in parallel to 
a capacitor C, 0.67-F while; the values 
of shunt-arm elements are R, of 0.167-5Q 
resistance connected in parallel to a 
capacitor C, of 2-F. 

Y(s) = 

8) Write down the driving-point impedance 
Z(s) of the network shown in Fig. 6. 

Locate the poles and zeros ofZ(s) on the 
S-plane. A, 

Z(s) L, 3 
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obtain the loop equations and find the 

schedule. Using the Tie-set schedule 
draw the graph and write a Tie-set 

(b) For the network as sketched in Fig.8, 
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find the KCL Equations. 
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(b) For the network shown in Fig.7, develop 
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