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Question 1 25 marks 

a- A 50 V voltage generator at 20 MHz is connected to the plates of an air dielectric 

parallel-plate capacitor with plate area 2.8 cm
2
 and separation distance 0.2 mm. Find the 

maximum value of (i) displacement current density and (ii) displacement current. 

Solution (10 Marks) 

(i)             |   |          
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b- Let the fields, E(z, t) = 1800 cos(10
7
πt - βz)ax V/m and H(z, t) = 3.8 cos(10

7
πt - βz)ay 

A/m, represent a uniform plane wave propagating at a velocity of 1.4×10
8
 m/s in a perfect 

dielectric. Find: (i) β. (ii) λ. (iii) η. (iv) μr. (v) εr. 

Solution (15 Marks) 
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(ii)   
  

 
       

(iii)   
| |
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(iv) We have two equations in two unknowns, μr and εr:   √
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Question 2 20 marks 

a- A linearly polarized uniform plane wave is propagating in a homogenous medium. The 

following information is provided: 

 The operating frequency is 10 GHz.  

 The attenuation constant in the medium is 4π×10
2
 Nepers/mm. 

 |E|/|H| = 0.0889 Ω. 

 The magnetic field phasor lags the electric field one by 45°. 

(i) What is the wavelength in the medium? 

(ii) What distance must the wave propagate for its time-average power density to be 

reduced by 50%? 

(iii) Calculate the magnetic permeability and the conductivity of the medium? 

Solution (15 Marks) 

(i) The electric and magnetic field are 45° out of phase; hence , the medium is a good 

conductor. 

Thus, it is                   
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b- It is required a minimum field of 0.25 mV/m for AM station covering the area of a city. 

What is the power density (W/m
2
) associated with this minimum field? 

Solution (5 Marks) 

Power density = |    |  
 

 | |
| |  

         , | |        
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Q 4 – Solution 

The field components for TMm mode are: 

 
Hence the tangential electric field Ez is proportional to: 

 

 
 


