ECE529 HW#3

Your Name: 

Problem #1 (90 points)

Answer the review questions:
1. How many independent Maxwell’s equations do we know?

2. Why is Eq. (1a) called “Ampere’s law”?

3. What is a simple solution to Maxwell’s equations with zero sources? 

4. What is the boundary condition on a surface of an ideal conductor (perfect metal)? 

5.  What is the boundary condition on a surface of a real metal? 

6. Prove by direct substitution that Eqs. (4) give the solution to 1D Maxwell’s equations (3).  

7. List analogies between field and circuit parameters:

E-field – 
H-field –
Dielectric permittivity –
Magnetic permeability –

8. Describe in your own words the concept of “marching on in time” for the FDTD method. 

9. 
When you execute MATLAB script to example 1(fdtd1D_1.m), the field source is given by . On the other hand, you see on the screen a plane wave with the amplitude of 1V/m, but not of 2V/m as expected. Why is it so? 

10. 

Using MATLAB script to example 2 (fdtd1D_2.m) determine the amplitude of a standing voltage wave on the 600mm long transmission line when ,  (impedance mismatch). All other line parameters and frequency remain the same.

11. Using MATLAB script to example 3 (fdtd1D_3.m) determine the power transmission coefficient at normal incidence when the target is a human body medium with the relative dielectric constant of 50 and the conductivity of 0.5S/m. All other script parameters including medium thickness and  frequency remain the same. Hint: Zoom in the MATLAB plot or change the scale in order to obtain sufficient resolution.

12. Using MATLAB script to example 4 (fdtd3D_1.m) determine the power transfer function between two 15 cm long blade dipoles separated by 0.3m. All other script parameters and frequency remain the same. 


Problem #2 (10 points)

Using MATLAB script fdtd1D_problem7.m (a slightly modified script to example 3)  determine the power transmission coefficient at normal incidence when the target is a glass wall in a conference room having thickness of 12.5mm (approximately ½”), relative dielectric constant of 4.0, and the conductivity of 0.01S/m. The signal frequency is 2.45GHz.  

Hint: You have to carefully change all related script parameters and make sure that the script uses proper boundary conditions. 
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