
Sri Vidya College of Engineering & Technology                   Course Material (Question Bank) 

 

EC6602-Antenna & Wave Propagation                  Unit V Page 1 

  

UNIT V  

PROPAGATION OF RADIO WAVES 
 

1. Define ground wave and its properties. 
 

The ground wave or surface wave or Norton’s surface wave is the wave that is guided 
along the surface of the earth. It is of importance at the broadcast of lower frequencies. Surface 
wave permits the propagation around the curvature of the earth. 

 
2. What are the conditions for the existence of ground wave propagation? Ground wave 

propagation exist when the transmitting and receiving antennas are close to the surface 
of earth and are supported at its lower edge by the presence of earth. 

 
3. How the ground waves are produced? 
 

Vertical antennas usually produce the ground waves and it is vertically polarized. Any 
horizontal component of electric field in contact with the earth is short circuited by the earth. 
The ground wave propagation along the surface of the wave, induce charges in the earth, 
which travel with the wave and hence constitute a current. While carrying this current, the 
earth behaves just like a leaky capacitor and therefore the earth can be represented as a shunt 
resistance with a capacitor. 

 
4. What are the reasons for ground attenuation? 

1.Diffraction   
2. Tlit in the wave front.  

 
5. What are sky waves?  
 

Sky waves are those that reach the receiving point after reflection from the ionized 
region in the upper region known as ionosphere-situated between 50Km to 400Km above the 
earth’s surface. Sky wave propagation is practically important at medium and higher 
frequencies. 

 

6. Define space wave propagation. 
 

In this mode of propagation, the electromagnetic waves from the transmitting antenna 
reach the receiving point either directly or after reflections from ground in the earth’s 
troposphere region. Troposphere is that region of the atmosphere, which extends up to 16Km 
from the earth’s surface. Space waves consist of 2 components, the direct and the reflected one. 
 
7. What are the various layers of ionosphere? 

1. D layer (vanishes during night)  
2. E layer. 
3. F1 and F2 (these layers combine together as a single layer, F during night) 
 
 

8. Describe D region of ionosphere.  
 

• It is the lower most region and is located in the height range of 50-90 Km.  
 

• This layer is present only during daytime and vanishes during night.  
 

• It is ionized by photo- ionization NO (Nitrogen oxide), which prevails in 
that height.  
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• Ionization density is maximum at noon and its electron density is ranging 
from 10

14
 to 10

16
per cubic centimeter.  

• Its critical frequency is about 100 KHz.   
• It is also known as absorbing layer for short wave signals.  

 

9. Why the D region vanishes during night?  
D region vanishes during night because at night, the recombination rate is 

highest. This is due to the fact that the degree of ionization depends on the altitude of 
the sun and on sunset the recombination increases resulting in vanishing of the region 
all together. 

 

10. What is sporadic E-region? 
Sporadic E layer is an anomalous ionization layer, whose presence is unpredictable .It 

may appear anywhere in the height range of 90Km to 130Km with normal E layer. Occurrence 
of this layer increases with geomagnetic latitude. 

 

11. Define virtual height. 
 

Virtual height is defined as the height that would be reached by a short pulse of energy 
showing the same delay, as does the actual pulse reflected from the layer but travelling with the 
velocity of light. Since the interchange of energy takes place between the wave and the 
electrons of the ionosphere, the velocity of propagation is reduced. Hence the virtual height is 
always less than the true height of reflection 
 
12. Define critical frequency. 
 

Critical frequency is the highest frequency, which can be reflected by a particular layer 
at vertical incidence. 

fc = 9√Nm 
where, fc is the critical frequency,Nm is the max. electron density. 

 
13. What are the factors that determine the absorption of energy by electrons from radio 
waves in ionosphere? 

1. Gec pressure. 
 

2. Velocity of the electrons.  
3. Number of electrons. 

 

14. Define skip distance. 
 

The skip distance is defined as the minimum distance from the transmitter at which a 
sky wave of given frequency will be returned to earth by the ionosphere. 

 

15. Define MUF. 
 

MUF (Maximum Usable Frequency) is the frequency, which makes a given receiving 
point correspond to a distance from a transmitter equal to the skip distance for that frequency. 
The maximum possible frequency for which reflection takes place for a given distance of 
propagation is known as MUF. 

MUF= fc/ Cosθ 
Where, θ is the angle of incidence. 
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16. What are the types of fading in ionosphere? 
 

1. Interference fading.  

2. Selective fading.  

3. Absorption fading.  

4. Skip fading.  

5. Polarisation fading. 

 

17. Define gyro-frequency. 
 

The average velocity of electrons is inversely proportional to frequency, hence at 
higher frequencies, the electrons vibrate in paths that are narrow ellipses but as the frequency 
is lowered the amplitude of vibration increases and the minor axis of the ellipse becomes 
larger. This continues until a frequency is lowered to a point where the cyclotron resonance 
occurs and he electrons follow a spiral path and the velocity increases. This cyclotron 
resonance occurs at a frequency known as gyro frequency, 1400 KHz (approx). 
 
 
18. What is diversity reception and what are its types? 
 

Diversity reception is used for reducing fading. There are two types of diversity 
reception-Space diversity and frequency diversity. 

 

19. What is frequency diversity reception? 
 

The signals at different frequencies do not fade out at the same time. This fact is 
used in frequency diversity system. The same antenna is used for the receiver that works 
with simultaneous transmission at two or more frequencies. 

 
20. What are the applications of diversity reception system? It is used 

in data transmission such as,  
1. telegraph transmission.  

            2. voice transmission using PCM techniques. 

 

 

21. What are the disadvantages of diversity reception system? 
 

1. The audio output will have a slight phase difference when compared to other 
receiving systems. 

2. The diversity reception is restricted in voice communication. 

 

22. Define OTF or OWF (Optimum Working Frequency) 
OTF-Optimum traffic frequency is the frequency used for ionospheric transmission .It 

is chosen about 1.5% less than MUF. 

 

23. What is fading? 
 

Intensity variation with time is defined as fading. The space wave signals received at a 
considerable distance from a transmitter will often fade. This is due to changing tropospheric 
conditions. 

. 
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24. Name some ionosphere abnormalities.       
 1. Ionospheric storms. 
            2. Sun spot cycle.  

3. Tides and waves in ionosphere.  
4. Fadings.  
5. Sudden ionosphere disturbances (SID) 

 

Part B 

 

15. Derive the expression for refractive index of ionosphere and critical frequency.   
16. Derive the expression for calculating field strength at a distance in space wave Propagation   
17. Explain in detail about ionosphere propagation.   
18. Write short notes on i) Ground wave propagation  ii) space wave propagation   
19. Derive the expression for Permittivity and conductivity of ionized gas.   
20. Explain the different types of Diversity technique.   
21. Define and explain for ionospheric region   

i) Critical frequency   
ii) MUF   
iii) Skip zone   
iv) virtual height of a layer  

 
 


