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Answer Question No.1 and 2 which are compulsory and any four from the rest. 
The figures in the right hand margin indicate marks. 

  
Q1  Answer the following questions: multiple type or dash fill up type (2 x 10) 

 a) How much inductance is needed to resonate at 5kHz with a capacitance of  
12 nF? 
(a) 2652 H (b) 11.844 H (c) 3.333 H (d) 84.43 mH 

 

 b) A load is connected to a network. At the terminals to which the load is 
connected, Rth= 10 ohm and Vth= 40 V. The maximum power supplied to the 
(a) 160W (b) 80W (c) 40W (d) 1W 

 

 c) The initial value of f (t) with transform 
1( )

( 2)( 3)
sF s

s s



 

is  (a) nonexistent (b) ∞ (c) 0(d) 1/6 

 

 

 d) The …………theorem converts the circuit so that single current source is 
divided among parallel branches. 

 

 e) How much inductance is needed to resonate at 5 kHz with a capacitance of 
12 nF? 
(a) 2652 H (b) 11.844 H(c) 3.333 H (d) 84.43 mH 

 

 f) When the periodic voltage 2 + 6 sin ω0t is applied to a 1 ohmresistor, the 
integer closest to the power (in watts) dissipated in the resistor is:             (a) 5             
(b) 8           (c) 20     (d) 40 

 

 g) For the Reciprocity Theorem to satisfy the ratio of response to excitation 
before and after the source is replaced should be? 
(a) Different                             (b)  same 
(c) before source is replaced is greater than after the source is replaced 
(d) before source is replaced is less than after the source is replaced 

 

 h) In a series RLC circuit, which of these quality factors has the steepest curve 
at resonance? 
(a) Q = 20 (b) Q = 12 (c) Q = 8 (d) Q = 4 

 

 i) The relation between Z12 and Z11 and B and C parameters if the network is 
symmetrical is? 
(a)Z11 =Z12 =B/C                   (b)Z11 =Z12 =C/B 
(c)Z11 =Z12 =√(B/C)               (d) Z11 = Z12 = √(C/B) 

 

 j) For the Reciprocity Theorem to satisfy the ratio of response to excitation 
before and after the source is replaced should be? 
(a) Different                             (b)  same 
(c) before source is replaced is greater than after the source is replaced 
(d) before source is replaced is less than after the source is replaced 

 

    
Q2  Answer the following questions: Short answer type (2 x 10) 

 a) The voltage across a 5 k resistor is 16 V. Find the current through the resistor.  
 b) If the voltage across a 5 F capacitor is 32 tte V, find the current and the power.  
 c) Write down the formula for cut-off frequency for low and high pass filter.  
 d) Define Compensation theorem.   
 e) What is image parameters? 
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 f) What is the significance of pole and zero in transfer function ?  
 g) If Z- parameters of a two port network are given by Z11  = 5Ω,  Z22 = 7Ω,  Z12 = 

Z21 = 3Ω, Find  A,B,C,D parameters. 
 

 h) Define twigs, links and chords. How they are related? Explain with example.  
 i) Define Foster’s Reactance Theorem.  
 j) What is a Dirichlet condition for Fourier series?  
    

Q3 a) What do you mean by transfer function of a system ?A circuit is known to 

have its transfer function as   2
3

4 5
sG s

s s



 

 

Find its output when: 
(a) the input is a unit step function 
(b) the input is 26 ( )tte u t  

(10) 

 b) Find I , the power dissipated by the resistor, and the power supplied by 
each source 

 

(5) 

    
Q4 a) Determine the Fourier series of the waveform shown in figure. Obtain the 

amplitude and phase spectra. 
 

 

(10) 

 b) The circuit parameters for a series RLC bandstop filter are R = 2 k&, L = 0.1 
H, C = 40 pF. 
Calculate: (a) the center frequency (b) the half-power frequencies 

(5) 

    
Q5 a) Determine the value of ‘R’ and ‘X’ that will result in maximum power 

beingtransferred across terminals AB in the following network. Find the 
maximum power. All impedancesare in ohms. 

 

(10) 

 b) Determine the range of K such that, the polynomial P(s)=s4+s3+4s2+Ks+2  is 
Hurwitz. 
 

(5) 
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Q6 a) Derive the expression for coefficient of coupling of two coils and determine the 
coupling coefficient and the energy stored in the coupled inductors at t = 1.5 s. 

 
 

(10) 

 b) .How do we define stability of a system? A system is represented by a relation 
given by 

    2
100
2 50

X s R s
s s


 

 If r(t)=1, find the value of X(0) and X(∞). 

(5) 

    
Q7 a) What do you mean by hybrid and transmission line parameters? Derive the y-

parameters of the following two port network. 

 
 

(10) 

 b) Find the current i(t) in a R-L-C- series circuit comprising R=5 ohm, L=1H and 
C=(1/4) F when the impulse 3 (t 1)   voltage  is applied. 

(5) 

    
Q8 a) What do you mean Foster form of synthesization of a function? An impedance 

function for one port network is given by  

 
 2 2

2

1 (s 4)

(s 2)
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Z s

s

 



. Synthesize the network in (i) Foster’s type-II form. 

(10) 

 b) Obtain the impulse response of a system modeled by the differential equation

2 ( ) ( )dy y t x t
dt

  .  Where x(t) is the input and y(t) is the output. 

(5) 

    
Q9 a) The reduced incident matrix of a linear graph is given below: 

0 0 1 1 1 0 1
0 1 0 0 1 1 1
1 0 1 0 0 1 0

A
 

   
    

. 

(a) Draw the graph, the branches (2,3,4) constitute a tree, determine the f-cut 
set matrix (b) Determine the number of trees in the graph 

(10) 

 b) Explain the properties of the Fourier transform. (5) 
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