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Time – Harmonic form of Maxwell’s equations Tutorials 

Welcome to the tutorial class. So, now, in this tutorial class, we will take the numerical 

problem on complex pointing vector.  
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So, this is the first problem.  

 

So, this is a first problem calculate the time average power density in the wave in the next 

part calculate the stored electric and magnetic energy density separately. So, let us do the 

solution.  
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So, here it is given.  

 

 



So, E is given in the question, so above equation becomes: 

 

 

Time average power density is  

 

because in the question it is given, it is a loss less propagation and progression in the free 

space. So, free space wave impedance will be 377. 
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In the next part, stored electric and magnetic energy density are given by: 

 



 

Substituting the values, we get: 

 

So, this is the solution. 
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We can go to the next problem, 
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Here E field is given,  

 

So, from this we can compare sine omega t minus beta x. So, after comparing  

 

So, this is the omega and beta and because this is a non-magnetic medium, So,  

 

On solving we get: 

 



 

after getting this value, we can find out the wave impedance as: 
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Next part, time average power carried by the wave we can find out by: 
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(Refer Slide Time: 16:24) 

 

Next part is total power crossing the crossing 100 a square centimetre of a plane 2x plus y 

equal to 5.  

  

So, this will come 724.5 Macro Watt. So, this is the answer for the last part, we can go to the 

next problem.  
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We need to find out the total power passing through a square plate of side, this is a square 

plate of side 10 centimetre that means area will be 10 X 10 centimetre square, on the plan x + 

z = 1. So, first we have to find out the unit vector on this plane. So, unit vector on this plane 

will be.  
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And the total power passing through the square plate of side 10 centimetre: 

 

So, this will come after calculation 53.31 milli watt. So, this is the answer for the first part.  
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Similarly, for the next part in the b part, in the b part it is given, a circular disc of radius 5 

centimetre on the plane x = 1. so, on the plane x = 1, we have to find out Pt. 

 

after simplification it will come 59.22 milli watt. So, this is the answer for the b part. 
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So, in the next problem it is given: 

 

So, here options are given, so I have to find out time average pointing vector. So, time 

average pointing vector is given as: 
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So, option will be a null vector.  
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In the neck problem  
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Given:  

 

So time average power flow in watt in free space : 

 

So, after simplification we get: 

 



So, we get correct answer as 50 upon eta naught so, option will be d. So, like this, all these 

problems can be solved. Thank you.   


