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The Reciprocity Theorem, Computation of Amplitudes Tutorials 

Welcome to the next tutorial class. So, we are calculating the forward and backward amplitude in 

the rectangular waveguide due to the excitation of some electric source that is placed inside the 

rectangular waveguide. 
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We have to calculate the forward amplitude and backward amplitude; and the input resistance 

that we are feeding at z is equal to 0. And it is touching at z is equal to b. 
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So, we have already calculated this forward amplitude;  
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So, this is a forward and backward, so both are same; that amplitude of the forward and 

backward; after this next problem is calculate the input resistance seen by the probe. Now, we 

have to calculate the input resistance seen by probe. To compute the input resistance we have to 

first use the power. So, power we know means, so that will be. 
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From this formula we will get the input resistance: 

 

 

 

 



So, this is the input resistance seen by the when will seen from the probe side; so, b Z1 upon a. 

So, this is the complete solution for the first problem; so we had calculated the input resistance 

seen by the probe. Now, we can move to the second problem. 
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So, different from the means last problem is that in the last problem, it was touching at y is equal 

to b. But, here it is, it is not touching that y is equal to b; and it is finite in length. It is finite 

means it is just in the middle of up to d length; so, length of the probe is d, so, we can do the 

solution for this. 
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So, for this case, means J is given like surface current is approximated as 
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Here z1 is the wave impedance. So, again we have to first calculate the normalization constant of 

the for the TE10 mode. 
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Now, we can calculate the amplitude of the positive traveling wave. 
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Again, let 
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Because this is a symmetric means in the forward direction and in the backward direction; this is 

symmetrical. Due to that, the amplitude in the forward direction and amplitude in the backward 

direction, both will be same. 

(Refer Slide Time: 30:25) 

 



 

 

 

so we can mention total power flow will be 



 

 

So, this is the expression to calculate the input resistance;  

 

So, this is the input resistance for the finite of length d probe, means for the finite probe distance 

d that length d. Thank you. 


