
 

 

DHANALAKSHMI SRINIVASAN INSTITUTE OF RESEARCH AND TECHNOLOGY 
  

DEPARTMENT OF ECE  

EC6503-TRANSMISSION LINES AND WAVE GUIDES 

PART-B   
UNIT-I  

TRANSMISSION LINE THEORY 
 
1.Derive the equation of attenuation constant and phase constants of transmission 

lines in terms of line constants R,L,C and G and explain the significance of 

reflection coefficient and insertion loss. 

-Draw its equivalent circuit  

-expression for voltage and current  

-to find α and β  
-reflection coefficient  
-insertion loss in neper and in decibel 

  
2.Write a short note on reflection factor and reflection loss. 

 -expression for voltage and current on transmission line -Zr=Zo 
 

-reflection coefficient (k)  

-reflection factor 

 -reflection loss 

 
 
3.Derive the general transmission line equations for voltage and current at any point on a 

line.  
-Draw equivalent circuit of T-section  
-To find voltage and current of a transmission line 

 

  
4.Explain in detail about the waveform distortion and also derive the condition for 

distortion less line.  
-Define distortion. And its types 

 -Frequency distortion  
-delay or phase distortion  
-Calculate the expression for distortionless line α and β 
  

5.Discuss in detail about inductance loading of telephone cables and derive the 

attenuation constant, phase constant, and velocity of signal transmission for the 

uniformly loaded cable.  
-To find α,β, V (distortion line)  

-condition for distortionless line 

-To find propagation constant, α,β, V (distortionless line) 
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6.Derive the input impedance of open and short circuited dissipation less line, 

Illustrate with suitable diagrams the variation of the input impedance as a function 

of length.  
-write the expression for voltage and current at the sending end  

-input impedance 
 

-short circuit Zr=0  

-Characteristics impedance Zo 

  
7.An open wire line which is 200km long is properly terminated. The generator at 

the sending end has V=10v, f=1kHz and internal impedance of 500ohms. At that 

frequency Zo of the line is (700-j100) and γ=0.007+j0.04 per km. determine sending 

end voltage, current and power and the receiving end voltage, current and power.  
1.sending end voltage Vs, Vs=5.867v 

2.Is=8.3mA, Ps=48.22mW 

3.Receiving end voltage Vr=1.45v 

4.Ir=2.05mA, Pr=2.94mW 

 

8.A telephone line has resistance of 20 ohms, inductance of 10mH, capacitance of 

0.1µF and insulation resistance of 100ohm/km. Find the input impedance at angular 

frequency 

5000 radian/s if the line is very long.  
-Series impedance, Z=53.85∟68.2ohm 

 -Shunt impedance, Y=500∟88.9mho 

-Characteristics impedance Zo=328.17∟-10.4ohm 
  

9.An open wire telephone line has R=10ohm//km, L=0.004H/km, C=0.008µF/km and 

G=0.4µohm/km. determine its Zo,α and β at 1 KHz.  
-Characteristics impedance, Zo=721.03-j135.2 ohm 

 -propagation constant γ=0.007+j0.0361 per km  

-attenuation constant=0.007 neper/km  
-phase constant =0.0361 radians/km 

  
10.A 12km line is terminated by its characteristic impedance. At a certain frequency 

the voltage at 1 km from the sending end is 10% below that at the sending end. Find 

the voltage across the load impedance in terms of percentage of the sending end 

voltage.  
-V=0.9V 

 -Vl=28.21% 0f 

Vs 
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UNIT-II  
HIGH FREQUENCY TRANSMISSION LINES 

 

1.Explain the technique of single stub matching and discuss operation of quarter wave 

transformer.  
-Single stub matching diagram  

-input impedance 
 

-input admittance 

 -location of stub 

 -Susceptance of the stub  
-location and length of the stub using reflection coefficient  

-Circle diagram 

  
2.What are the drawback of single stub matching? Briefly discuss how it is 

overcome by double stub matching.  
-Advantage over single stud matching  

-input impedance 
 

-location of stub  

-Susceptance of the stub 
 

-location and length of the stub using reflection coefficient  

-Circle diagram 

 
 
3.Explian the realization of quarter wave transformer.  

-input impedance  
-quarter wave line  

-quarter wave 

transformer 

 
 
4.Discuss double stub matching.  

-Double stub matching 

diagram  

-input impedance  
-location of stub 

-Susceptance of the stub  
-location and length of the stub using reflection coefficient 

-Circle diagram 

 

5.Show that the incident and reflected waves combine to produce a standing wave.  

-standing wave ratio  
-Vmax and Vmin  
-relation between SWR and reflection coefficient 
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6.Define standing wave ratio and obtain the expression of VSWR in terms of 

reflection coefficient.  
-Standing wave ratio  
-Voltage and current on dissipationless line  

-Vmax and Vmin  
-Reflection coefficient 

  
7.Derive the input impedance of a quarter wave line and discuss its applications. 

 -input impedance of a dissipation less line  
-quarter wave line  

-quarter wave transform 

  
8.Determine the following a)Standing wave ratio b)Load admittance c)Distance between load 

and the first voltage minimum along the transmission line for a line with a characteristics 

impedance of 300ohm and transmitted along the line in free space.  
-Standing wave ratio=2.8  
-load admittance-=0.0024-j0.00286mho  
-distance between load and first load impedance=0.58m 

 

  
UNIT-III   

IMPEDANCE MATCHING IN HIGH FREQUENCY LINES 

 

1.Discuss in detail guided waves between parallel planes with neat diagram. 

 -draw parallel conducting guides 
 

-Maxwell’s equation for a non-conducting rectangular region 

-wave equation 

  
2.Explain the transmission of TE waves between parallel perfectly conducting 

planes with necessary expressions for the field components.  
Transverse electric (TE) waves a wave in which the electric field strength E is 

entirely transverse. It has a magnetic field strength Hz in the direction of propagation and 

no component of electric field Ez in the same direction (Ez=0) 

 
 
3.Distinguish between the characteristics of TE and TM waves. 

 -Propagation constant  
-cutoff frequency  
-attenuation constant due to dielectric loss  

-velocity wave propagation 

Get useful study materials from www.rejinpaul.com

www.rejinpaul.com



 

 

4.Derive the expression for the field component for TM waves between parallel planes.  

Transverse Magnetic (TM) waves a wave in which the magnetic field strength H  
is entirely transverse. It has a electric field strength Ez in the direction of propagation and 

no component of magnetic field Hz in the same direction (Hz=0) 

 

5.Derive the expression for the field components of TEM waves.  
It is a special type of transverse magnetic wave I which electric field E along the 

direction of propagation is also zero. The transverse electromagnetic wave (TEM) waves 

are wave in which both electric and magnetic fields are transverse entirely but has no 

component of Ez and Hz 
 

-propagation constant 

 -velocity 

 -wavelength 

 

6.Discuss the attenuation of TE and TM waves between parallel planes with 

necessary expression and diagram.  
-expression for voltage and current in waveguide  

-power transmitted per unit length 
 

-attenuation factor 

-cutoff frequency 

 
 
7.A pair of perfectly conducting planes are separated by 8cm in air. For frequency 

of 5000MHz with the TM1 mode excited find the following. I)Cut off frequency 

ii)Characteristics impedance iii)attenuation constant iv)phase shift v)phase velocity 

and group velocity vi)waveguide  

-cutoff frequency=1.875GHz 

 -characteristics impedance=12ohm 

 -attenuation constant=0.95 

-phase shift=97.08radian  

-phase velocity=3.236m/sec 

-group velocity=2.78m/sec 

-waveguide=0.0647m 

 

 

  
UNIT-IV PASSIVE FILTERS  

1.Discuss the characteristics impedance of symmetrical networks and filter fundamentals. 

 -Draw equivalent circuit for T and π network  
-To find Zo for π-network  

-To find Zo for T-network 
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2.Design and derived low pass filter with relevant diagrams. 

 -Draw equivalent circuit  
-To find cutoff 

frequency  

-To find Zo  
-To find L and C 

  
3.Discuss the theory of band elimination filter for both T and π configurations and 

plot the variation of reactance with respect to frequency.  
-Draw equivalentcircuit  

-To find Z1Z2 

-To find Z1=_4Z2  
-To find cutoff frequency  

-To design L and C 

 
 
4.Design a constant-K low pass filter having cutoff frequency 2.5kHz and design 

resistance Ro=700Ω. Also find frequency at which this filter produces attenuation of 

19.1dB. find the characteristics impedance and phase constant at passband. 
 

Step 1:To find Zo, 

Zo=j530.30 Step 2: To find β 

 
 
5.Design prototype T-section band pass filter having cut-off frequency of 1kHz and 

impedance of 600Ω. Find resonant frequency. 

-To find resonant frequency, f0=2kHz 

  
6.Derive the design equation of constant K band pass filter.  

-Draw equivalent circuit 

-To find Z1Z2 

 -To find Z1=_4Z2 

-To find cutoff frequency  

-To design L and C 

  
 

7.Design a T-section and π-section constant-k high pass filter having cutoff 

frequency of 12kHz and nomial impedance Ro=500Ω. Also find:i)Zo ii)phase 

constant at 24kHz iii)Attenuation at 4kHz.  
Step 1:To find Zo, Zo=577.3Ω  
Step 2:To find phase constant β, β=60  
Step 3:To find attenuation constant α, α=3.525neper 

 

  
8.Design a M-derived LPF having cutoff frequency of 1kHz, design impedance of 

400ohm and resonant frequency 1100Hz.  
-To find the value of m, m=0.416  
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-To find the value of L, L=127.32mH 

 -To find the value of C, C=0.795µF 

 

  
9.What is m-derived filter? Derive the relevant equation of m derived π-section?  

-Draw equivalent circuit 

-To find Z1’  
-To find infinite attenuation frequency  

-To find α and β 

 

  
10.Draw and design a constant-K band elimination filter. 

 -Draw equivalent circuit  
-To find Z1Z2 

 -To find Z1=_4Z2  
-To find cutoff frequency  

-To design L and C 

 

 
 
11.Design m-derived T-section HPF with frequency cutoff frequency 10kHz. Design 

impedance 200Ω, m=0.4. Determine frequency of infinite attenuation.  
-To find the value of L and C 

 -To find f∞, f∞=9.16kHz 

 

  
12. Design and derived high pass filter with relevant diagrams.  

-Draw equivalent circuit  
-To find cutoff frequency  

-To find Zo  
-To find L and C 

 

 

 

 

UNIT-V  
WAVEGUIDES AND CAVITY RESONATORS 

 

1.Write a brief note on excitation of modes in rectangular waveguides.  

-maxwell’s equation for non 

-conducting medium  
-x,y,z component 

-wave equation 
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2.Deduce the expression for the field component of TM waves guided along a rectangular 

wave guide.  
-wave equation in rectangular wave guide 

-solution of equation 

-boundary condition  

-Propagation constant 

-cutoff frequency 

 -cutoff wavelength 

 

 
 
3.Derive the field configuration, cut off frequency and velocity of propagation for TE waves in 

rectangular waveguide.  
-boundary condition for TE 

 -Propagation constant  

-cutoff frequency 
 

-cutoff wavelength 

 -velocity of propagation 

 

 

4. Derive the field configuration, cut off frequency and velocity of propagation for 

TM waves in rectangular waveguide.  
-wave equation in rectangular wave guide 

 -boundary condition for TM  

-Propagation constant 
 

-cutoff frequency 

 -cutoff wavelength  

-velocity of propagation 
 

 

5.For an air filled copper X-brand wave guide with n dimensions a=2.286cm, 

b=1.016cm, determine the cut off frequency of the first four propagating modes. 

What is the attenuation for 1m length of the guide when operating at the frequency 

of 10GHz? 
 

-For TE10 mode: 
 

Cutoff frequency=6.56GHz 
 

Attenuation=337.4neper 
 

-For TE02 mode: 
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Cutoff frequency=629.53GHz 
 

Attenuation=581.88neper 

 
 
6.Discuss the structure, advantage and disadvantage of resonant cavities. 
 

-Rectangular cavity resonator diagram 
 

-Magnetic field and electric field equation for x and y direction 
 

-Transverse magnetic (TMmnp) mode 

 
 
7.A circular waveguide has a cutoff frequency of 9GHz in the dominant mode: 

a)Find the inside diameter of the guide if it is air filled B)Determine the inside 

diameter of the guide if the guide is filled with dielectric. The relative dielectric 

constant is 4. 

-inner diameter a=0.0878m 

-a=0.0439m 

 
 
8.Given a circular waveguide used for a signal at a frequency of 11GHz propagated 

in the TE01 mode and the internal diameter is 4.5cm. calculate i)Cut off frequency 

ii)guide wavelength iii)group velocity iv)phase velocity V)Characteristics impedance  
-Cutoff frequency=7.68cm  

-Guide wavelength=0.029m 

-phase velocity=3.209m/sec 

-group velocity=2.804m/sec 

-Characteristicimpedance=1108ohm 
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