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CO RBT 

 1 Explain the following terms:(a) Beam area (b) Radiation intensity (c) Beam 

efficiency  (d) Gain  (e)Antenna aperture 

(a) Beam area is the solid angle through which all the power radiated by the antenna 

would stream if P (θ, Ø) maintained its maximum value over ΩA and was zero 

elsewhere. 

   [10] 
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What is pattern multiplication for an antenna array? Following figure (a) shows 

individual non-isotropic source radiation pattern and figure (b) shows of radiation 

pattern of array of two isotropic sources at d = λ/2 and δ = 0.  

 

Find out the total radiation pattern.  

 

 

The pattern multiplication principle states that the radiation patterns of an array 

of N identical antennas is equal to the product of the element pattern Fe(Ɵ) (pattern 

of one of the antennas) and the array pattern Fa(Ɵ), where Fa(Ɵ) is the pattern 

obtained upon replacing all of the actual antennas with isotropic sources.  

 

 
 

Show that the pattern factor, E(ϕ), of an array of two identical isotropic in-phase 

point sources, arranged as in the figure shown, is given by: 

 E(ϕ)= cos[(
𝑑𝑟

2
)cosϕ], where dr = 

2𝜋𝑑

𝜆
.  
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Derive the antenna array factor for N isotropic point sources of the same amplitude 

and spacing. Discuss the condition for (i) End-fire (ii) Broad-side antenna array 

radiation pattern.   

 

The total resultant field at the distant point P is obtained by adding the fields due to 

n individual sources vertically. Hence we can write, 

 

 

                       



 

(a) Consider n number of identical radiators supplied with equal current which 

are not in phase. Assume that there is progressive phase lag of βd radians in each 

radiator. Hence the maximum radiation occurs in the directions along the axis of 

the line of array. Hence such an array is known as end fire array. 

 

(b) Consider 'n' number of identical radiators carries currents which are equal in 

magnitude and in phase (α=0). The identical radiators are equispaced. Hence the 

maximum radiation occurs in the directions normal to the line of array. Hence such 

an array is known as Uniform broadside array. 

 

5. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Drive the expression for the far field component of short electric dipole. 
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Show that the electric field pattern of a thin linear antenna of length L=λ/2 is given 

by:      E =  
cos ((π

2⁄ )cosθ)

sinθ
      

 

E =  
cos ((π

2⁄ )cosθ)

sinθ
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For a short dipole λ/15 long, find the efficiency and radiation resistance if loss 

resistance is 1 Ω.      



                                

                                              

8. Explain the working and design consideration of Helical and log periodic antenna. 

 
 

A log-periodic antenna (LP), also known as a log-periodic array or log-periodic aerial, is a multi-
element, directional antenna designed to operate over a wide band of frequencies. The most common 
form of log-periodic antenna is the log-periodic dipole array or LPDA, The LPDA consists of a 
number of half-wave dipole driven elements of gradually increasing length, each consisting of a pair 
of metal rods. The dipoles are mounted close together in a line, connected in parallel to 
the feedline with alternating phase. Electrically, it simulates a series of two or three-element Yagi 
antennas connected together, each set tuned to a different frequency. 

https://en.wikipedia.org/wiki/Directional_antenna
https://en.wikipedia.org/wiki/Antenna_(radio)
https://en.wikipedia.org/wiki/Frequency
https://en.wikipedia.org/wiki/Half-wave_dipole
https://en.wikipedia.org/wiki/Driven_element
https://en.wikipedia.org/wiki/Feedline
https://en.wikipedia.org/wiki/Phase_(waves)
https://en.wikipedia.org/wiki/Yagi_antenna
https://en.wikipedia.org/wiki/Yagi_antenna


 

LPDA antennas look somewhat similar to Yagi antennas, in that they both consist of dipole rod 
elements mounted in a line along a support boom, but they work in very different ways. Adding 
elements to a Yagi increases its directionality, or gain, while adding elements to a LPDA increases its 
frequency response, or bandwidth. 

One large application for LPDAs is in rooftop terrestrial television antennas, since they must have 
large bandwidth to cover the wide television bands of roughly 54–88 and 174–216 MHz in 
the VHF and 470–890 MHz in the UHF while also having high gain for adequate fringe reception. One 
widely used design for television reception combined a Yagi for UHF reception in front of a larger 
LPDA for VHF. 

 

https://en.wikipedia.org/wiki/Antenna_gain
https://en.wikipedia.org/wiki/Bandwidth_(signal_processing)
https://en.wikipedia.org/wiki/Television_antenna
https://en.wikipedia.org/wiki/Very_high_frequency
https://en.wikipedia.org/wiki/Ultra_high_frequency

