
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Scheme of evaluation: 
 

Q. 
No 

Contents Marks 

1 a.​ Radiation Pattern 2 

1 b.​ Directivity​  2 

1 c.​ Gain​  2 

1 d.​ Beam Area​  2 

1 e.​ Radiation Intensity 2  

2 a.​ Definition + Derivation​ 2+3=5 

2 b.​ Problem (Approach + final Answer)​  3+2=5 

3  Problem: 
Formula 
Approach 
Answer 
Diagram 

3+3+2+2=10 

4 a.​ Pattern Multiplication​ (Diagram + explanation) 2+3=5 

4 b.​ Diagram+ Directivity Derivation 2+3=5 

5 Derivation (Short Dipole Antenna): 
Diagram 
Expressions 
Far field components 

 
1+4+5=10 

6 Derivation ( Loop Antenna): 
Diagram 
Expressions 
Radiation Resistance 

 
1+4+5=10 

7 Pyramidal Horn: 
Diagram 
Principle of equality of path length 
Optimum horn dimension 
 

 
2+5+3=10 

8 Yagi Uda array: 
Diagram 
Explanation 
Pattern 

2+5+3=10 

Solution: 



1.​ a) Radiation pattern: 

 

 
b) Directivity  

 



c) Gain: 
 

 
 
 
d) Beam Area: 

 
 
 
 
 



e) Radiation Intensity: 

 
 

2.​ a) Directivity in terms of effective aperture: 

 

 
 



 
b) Problem: 

 
 



3) Linear Uniform Array Problem: 
 

 

 

 

 
 



4) a) Pattern Multiplication: 
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b) Directivity of sine squared pattern: 

 

 
 
5) Far field components of a short dipole: 
 

 



 
 

 



 

 
 
 
 
 
 
 
 
 
 
 



6) Radiation Resistance of small loop antenna: 
 

 

 
 
 
 
 



7) Pyramidal Horn Antenna: 
 

 

 

 
 



8) Yagi Uda Array: 

 
A typical modern-version 6-elementYagi-Uda antenna is shown in Fig. 8–31. It consists of a 
driven element (folded λ/2 dipole) fed by a 300- 2-wire transmission line (twin line), a reflector 
and 4 directors. Dimensions (lengths and spacings) are indicated on the figure. The antenna 
provides a gain of about 10 dBi (maximum) with a bandwidth at half-power of 10 percent. By 
adjusting lengths and spacings appropriately (tweeking), the dimensions can be optimized, 
producing an increase in gain of another decibel (Chen-1, 2; Viezbicke-1). 
However, the dimensions are critical. 
The inherently narrow bandwidth of the Yagi-Uda antenna can be broadened to 1.5 to 1 by 
lengthening the reflector to improve operation at low frequencies and shortening the directors to 
improve high-frequency operation. However, this is accomplished at a sacrifice in gain of as 
much as 5 dB. 
 

 


