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2022/23 Semester B 

Weeks 12-13: Tutorial Questions 
 
1. A 1 m long dipole is excited by a 1 MHz current with an amplitude of 24 A. What is the average power density 

radiated by the dipole at a distance of 5 km in a direction that is 45° from the dipole axis? 
 
2. For an antenna whose normalized radiation intensity is given by  

 
𝐹𝐹(𝜃𝜃, 𝜙𝜙) = �   1,    

   0,   
for 0 < 𝜃𝜃 < 60° and 0 ≤ 𝜙𝜙 < 2𝜋𝜋

elsewhere
 

 
Determine the following: 

(a) The direction of maximum radiation. 
(b) Directivity. 
(c) Beam solid angle. 
(d) Half-power beamwidth in the x–z plane. 

 
3. Repeat Q3 for an antenna with 

𝐹𝐹(𝜃𝜃, 𝜙𝜙) = �  sin2 𝜃𝜃 cos2 𝜙𝜙    
   0,   

for 0 < 𝜃𝜃 < 𝜋𝜋 and − 𝜋𝜋/2 ≤ 𝜙𝜙 ≤ 𝜋𝜋/2
elsewhere

 

 
4. A 2 m long center-fed dipole antenna operates in the AM broadcast band at 1 MHz. The dipole is made of copper 

wire with a radius of 1 mm. 
(a) Determine the radiation efficiency of the antenna. 
(b) What is the antenna gain in decibels? 
(c) What antenna current is required so that the antenna will radiate 80W, and how much power will the 

generator have to supply to the antenna? 
 
Source for questions: Ulaby Ch9 Q1-2. 
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