
DE57                  NETWORKS AND TRANSMISSION LINES DECEMBER 
2012 

 
 

© IETE                                                                                                                               1 
 

Q2.a. If the current waveform shown in the waveform is applied to a 2 µF capacitor. Find 
the capacitor value Vc(t) . Assume the initial voltage across capacitor zero                
  
 

                        
 
 
 
 
 
 
 
 
Ans. 2.a. 
 Given that V0= 0. Hence for t > 0 the voltage on capacitor is given by equation below 

 
 
 
For 0<t<2ms                                              i(t)= 0.2/2 X 10^3t = =100t 
For 2ms<t<5ms                                        i(t)=- 0.2  + 200/3 (t-2)  
Thus for 0 < t< 2 ms, the voltage is 

 
 
At t = 2 ms,                     

VC (2 ms) = 50 X (4X10^-6)/2= 100 volts. 
Also at t = 2 ms current/changes from + 0.2 A to 0.2 A. Thus current changes 
instantaneous but the voltage on capacitor will not change at this instant and will remain 
at 100 V only. At = 5 ms the voltage on capacitor is given as. 

 
VC(t) = -50 V 

The required waveform is given as  

 
 

 

0.2 

2 5 t (ms) 

-0.2 

i(t)  
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b. Explain in detail                                                                                              

         i) Active and Passive Networks              

Ans 2. b.  

                   i) Active Networks: if the network consists of Energy sources or generators 
that generates power is known as Active Networks 

 

                Passive networks: if a network consists of only circuit elements and does not 
contain any energy sources.   

              ii) Lumped and Distributed Networks  

          Ans 2  

               ii) Lumped Network: it is the network in which all the circuit elements are 
physically separable. 

                  Distributed Networks: it is the one in electrical elements such as resistance, 
capacitance and inductor are distributed across the line and cannot be separated.     

 
       a. Derive the expression for current i (t) for the series R-L circuit if the step input is 

applied.    
 
Ans 3 a.  

 

Q3. 
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   b. Find out the Laplace transform of the given function: 
(i) Unit Step function 
(ii) sinh at 

      
Ans 3b: Page No. 214- 215 of Textbook by ‘G. K. Mittal’. 
 
  c. State and prove the initial value theorem. 
 
Ans 3c. Page No. 34 of Textbook by ‘G. K. Mittal’. 
      
       a. State and prove Thevenin’s theorem.                    
 
Ans:  The behaviour of a linear network at any particular pair of terminals can be 
represented by an ideal -voltage generator in series with a resistance or impedance). The 
e.m.f. of the voltage generator is the voltage which would be produced between the 
terminals on open circuit, and the resistance (or impedance) is the ratio of this voltage to 
the current which would be produced in a short circuit joining the Terminal. 
 

 

Q4. 
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b.      Find the current flowing in branch AB in the unbalanced bridge shown in 
figure. When this branch has a resistance of i) 3.6 ohm ii) 0.36 ohm.                                                                                           
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       a. Find the Y parameters for the given resistive network containing a controlled 

voltage.                                       
 

 
 
 
 
 

 

 

Q5. 
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       b. For the given bridged T network , find the Driving point admittance Y11 and 

transfer impedance Y21 with 2Ω load resistance connected across port 2.   

 

Y12= -1S 
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       a. For a parallel RLC circuit, obtain the expression for anti-resonance frequency and 

state the condition when the series resonant frequency is equal to anti-
resonance frequency. 

         
Ans: A parallel resonant or anti-resonant circuit consists of an inductor L in parallel with 
a capacitor C as shown in Fig. 6.a.1. R is a small resistance associated with the coil. The 
capacitor C is assumed to be lossless. The tuned circuit is driven by a voltage source V. 
Such a parallel tuned circuit is commonly used in tuned amplifiers, oscillators etc. 
 

 
Fig. 6.a.1 

 
Analysis of parallel tuned circuit may he done more conveniently in terms of admittances 
instead of impedances. Thus admittance of the inductive branch is given by 
 

Q6. 
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From Eq. we find that the frequency of parallel resonance fo differs from the 
frequency of series resonance fs. However, if Qo exceeds 10, then the factor 

 
 

       b.  A series RLC circuit consists of resistance R = 25 Ω, inductance L = 0.01 H and 
capacitance C = 0.04 µF. Calculate the frequency of resonance. If a 10 volts 
voltage of frequency equal to the frequency of resonance is applied to this 
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circuit, calculate the values of voltages VC and VL across C and L 
respectively. Find the frequencies at which these voltages VC and VL are 
maximum. 

Solution:  

 
 

The frequency at which Vc is maximum, is given by 
 

 

 
 

 
       a. Explain various types of distortion in a transmission line. Obtain the condition for 

a distortion less transmission line.  
  

Ans7 a. Frequency distortion:  
 
We have 

 
Thus in general α is a function of frequency. Hence all frequencies transmitted 
on the line are not attenuated equally. When a complex signal containing 

Q7. 
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many frequencies (such as voice) is applied at the sending end then at the 
receiving end different frequencies are attenuated by different amount. Hence 
received waveform is not same as that of sending end one. This is known as 
“Frequency distortion”. 
This distortion is very serious and undesirable for audio (voice) 
communication but does not affect video signal to much extent. This can be 
reduced by using eualizers at the line terminals. 
 
(b) Phase (delay) distortion:  
Phase distortion is given by 

 
 
Thus β is a function of frequency. Hence the group velocity (v) =ω/β is also a 
function of the frequency. Hence all the frequencies applied at the input will 
not have same time of transmission (Because of different v) with some 
delayed more than others. Thus applied signal at the input will be different 
than that of received signal at the output. This phenomenon is called Delay 
(phase) distortion. 
This distortion is less objectionable in voice or music transmission. But it is 
highly undesirable and objectionable in the picture (video) transmission.  
 
Condition for no delay distortion: 
For no delay condition the velocity of propogation should be independent of 
the frequency this condition can be obtained by  
 

 
If the term under inside square root reduces to ( R G + w2 L C) 2 then 
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b. The values of primary constants of an open wire line per loop kilometre are: R 
= 10 Ω, L = 3.5 mH , C = 0.008 µF and G = 0.7 µS. For signal frequency of 1000 
Hz, calculate the characteristic impedance Z0, phase constant γ, attenuation 
constant α, phase shift constant β, wavelength λ and phase velocity VP.       

 

Q7. 
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       a. Explain how Quarter Wavelength (λ/4) line can be considered as a image 
transformer for impedance matching.  
 

 

Q8. 
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Thus “Characteristic impedance of line must be geometric mean of source and 
load impedance. Line can also be used a impedance inverter that can 
transform low impedance into high impedance and vice versa. 

 
       b.  A lossless line carrying a signal of wavelength 10 metres has R0 =300 ohms. 

Load impedance is ZR = 100 —j60 and the voltage measured across the load 
impedance is ER = 10 volts. Calculate maximum and minimum values of 
voltage and current and also the distances of first maximum and first 
minimum from the load end terminals. Also determine the value of standing 
wave ratio.       
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       a. Design m-derived T and π- sections low pass filters for nominal characteristic 
impedance R0 = 600 ohms, cut-off frequency = 1800 Hz and infinite 
attenuation frequency f∞ = 2000 Hz.        

                                                    

 

Q9. 
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       b.  Explain and derive the design equations for Symmetrical T- 
attenuators. 

Ans :   
 
Symmetrical T- attenuators 
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