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UNIT 1 

FUNDAMENTALS OF RADIATION 

PART A 

 

1) What is magnetic vector potential? 
The source for magnetic vector potential is current element. The current having 

both magnitude and direction. Hence the potential in the case of magnetic field is 
magnetic vector potential. 
         The expressions for magnetic vector potential (A) 

                 A = µ/4π∫ J/r dV (volts /metre) 

 

2) What is a monopole antenna? 
 

A monopole antenna consists of one half of a dipole (usually a short vertical) 
antenna mounted above the earth or group (reflecting plane). 
 
3) What is a quarter wave monopole?  

One-quarter wavelength long .it is also called as Marconi antenna. 

 

4) What is a hertz antenna? 
 

Effective length or height of the antenna becomes half of the actual length. 

 

5) Define electric scalar potential. 
 

The source for producing a electric potential is charge. The charge is having 
magnitude only. Hence the potential in the case of electric charge is electric scalar 
potential. 
 

E= -∆V  
Unit is weber/m² 

 
 

6) Write down the expressions for magnetic vector potential using three 
standard current distributions. 

 

i)  for volume current 
 

A = µ/4π ∫ J/r dV (volts /metre) ii)    

ii) for line current 

 
A = µ/4π ∫ I/r dl (volts /metre)  

iii) for surface 

 

                            A = µ/4π ∫ K/r dS (volts /metre) 
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7) What is retarded current? 
 

Since current flowing through a short dipole is assumed to be constant 
throughout its length, the effect of this current is not felt instantaneously at a Distant 
point P, but only after an interval equal to the time required for the wave to propagate 
over a distance r. This current is called as retarded current. 

                    Expressions for retarded current  
[I] = Im e 

jw(t- r/c)
  : r/c – retardation current.  

 

 

8) Define hertzian dipole?  
 

Hertzian dipole is defined as a short linear conductor or short electric dipole 
, whose length is very short compared to wavelength(l <<λ ), and current is 
assumed to be constant throughout its length. 
 
9) Write down the expressions for radiated fields of a half wave dipole 
antenna(λ/2) . 
 

E θ =60 Im /r [( cos(π/2 cosθ)/sinθ] H φ 
= Im /2πr [( cos(π/2 cosθ)/sinθ]  

 

10. State reciprocity principle.  
If a current I1 at the terminals of antenna no.1 induces an emf E21 at the open 
terminals of antenna no.2 and a current I2 at the terminals of antenna no.2 induces an 
emf E12 at the open terminals of antenna no.1 then E12= E21 provided I1= I2 

 
11. Define antenna .   

An antenna is a structure that has been designed to radiate or receive 

electromagnetic waves. 

 

12. Define Radiation pattern 
 

An antenna radiation pattern is defined as a mathematical function or a graphical 
representation of the radiation properties of the antennas a function of space 
coordinates.  
The radiation properties include power flux density, radiation intensity, field 
strength,directivity, phase or polarization. 
 
13). What are the two types of radiation pattern. 
Field pattern  

If the radiation from the antenna is expressed in terms of the field 
strength(either E or H ) then the radiation pattern is called as field pattern. Power 
pattern If the radiation from the antenna is expressed in terms of power per unit area, 
then the resultant pattern is power pattern. 
 

14) Define  Induction field(near field) 
The field which predominates at the points closer to the current element where r 

is small is known as induction field. The near field is inversely proportional to square 
of the distance(1/ r²). 
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15) Write down expression for retarded vector potential. 
 

Retarded vector potential [A] = µ/4π ∫v   ( Jm e 
jw(t- r/c)

 ) / r. 

 

16) Write down the expression for radiation resistance of a hertzian dipole Radiation resistance 

Rr = 80 π² ( L / λ)² ohms  

 
17) Define retardation time  
 

It is the time required for the wave to propagate over the distance r. It is given by r/c where c is 
3*10

8
 m/s. 

 
18) What is the radiation resistance of a current element whose overall length is λ/50. 
 

Radiation resistance Rr = 80 π² ( L / λ)² ohms 

 

Given L = λ /50. 

Ans = 0.316 ohms 

 
19) Calculate the physical height of a halfwave dipole (λ/2) having antenna Q of 30 and 
bandwidth of 10 MHz. 

 

f = Q. BW  
λ=  c / f ;  ans: 0.5 m 

 
20) Calculate the bandwidth of a 50 cm long half wave diploe having a Q of 15. 
 

Bandwidth = f / Q; 
 

Height of a half wave dipole (λ/2) = 50 cm. f = C/ λ 
    ans : 20 MHz. 

 
21) If the electric field strength(E) of a plane wave is 5 volts/metre,calculate the strength 
of a magnetic field(H)in free space. 

E θ   = 5 v 
η = 120 π = E θ   /  H φ 

 

22). What is the Special feature of folded dipole antennas? 
 

Folded dipole has got a versatile quality of providing any desired input impedance by 
increasing the number of elements and selecting suitable lengths of dipole. 
 

23). what are the Advantages of folded dipole? AN.U.2003 
 
         The radiation pattern of a folded dipole and a conventional half wave is same but the input 

impedance of the folded dipole is higher. It has low directivity and bandwidth than simple dipole. 
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24). what is Application of folded dipole? 
 

Folded dipole is used as a driven element in yagi-uda antenna. It has built in impedance 

transforming properties, which makes it easier to match a Transmission line that feeds the 

antenna. 

 

25. Compare half wave dipole & folded dipole? AN.U.2005 

 

s.no Half wave dipole Folded dipole 

1. Directivity is unidirectional Directivity  is  bi-directional,  but 

  because   of   the   distribution   of 

  currents  in  the  parts  of  folded 

  dipole,  the  input  impendence  is 

  higher. 

  Used as impedance matching 

  devices. 

2 Broadness in bandwidth is less Broadness in bandwidth 

 than folded dipole.  

 

26. Define Directivity. 
 It is defined as the ratio of the maximum radiation intensity to the average radiation 

intensity Uave. 

                                         D= U(θ,Ф)max / Uaverage =  S(θ,Ф)max / Saverage 

 

27. Define antenna gain. 

 It is define as the ability of the antenna to concentrate the radiated power in a given or to 

absorb effectively the incident power from that direction. 

 

        Gain= Maximum radiation intensity from test antenna / Maximum radiation intensity from                      

reference antenna 

 

28.Define FBR. 
 Front to back ratio is defined as the ratio of the power radiated in desired direction to the 

power radiated in the opposite direction. Higher the FBR, better the antenna performance. 

 

29. Define HPBW. 
 HPBW is the angular width measured on the major lobe of radiation pattern between 

points where the radiated power has fallen to half of its maximum value. It is otherwise called as 

3db beam width. 

 

 

 

30. Define radiation resistance. 
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 Antenna is a two terminal circuit element, as seen from the transmission line, having an 

impedance zA=(Rr+Rl)+jXA where  Rr is the radiation resistance. The radiation resistance 

represents the amount of radiation by the antenna. 

 

 

 

Part B 

 

1. Define dipole antenna. Derive the radiation field and radiation resistance from a 

half wave dipole.  

2. Explain the various antenna Parameters. 

3. Explain the concept of folded dipole antenna and give the difference between folded and 

half wave dipole. 

4. What are the various types of aperture? Fine the effective aperture of a dipole antenna. 

5. Drive the relationship between directivity and effective aperture. 

6. Write the short notes on Baluns and Polarization. 

7. Explain the antenna noise temperature. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


