Physics 430, Lab 11 Notes

Dr Colton: This should be handed out right after the reading quiz.
1. Answers to reading quiz:

a. Problem 3:  The correct answer is choice C.  (Choices A and B don’t make sense, and choice D gives you a square grid.)  It’s a lot like when you learned to set up 2D integrals of the form 
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b. Problem 4:  Eqn 2.11 says 
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.  How does this apply to our situation? We want to set yN to be something, in order to force the derivative at the boundary to be a desired value. In this case, to force the derivative to be zero, you’d do this: 

1. 
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.  Now cancel the h’s.

2. 
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.  Now solve for yN.

3. 
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( Very useful formula for forcing the derivative of a cell-edge system on the boundary to be zero.  (Can also use this for the other boundary if you substitute 1, 2, and 3, for N, N-1, and N-2.)

2. Lab check-off: We will split 11.1 into two halves:  11.1a and 11.1b. The result is that you will check off this lab in four parts: 11.1a, 11.1b., 11.2, and 11.3. 

3. Regarding Problem 11.1a: Hopefully many of you already completed 11.1a last week. But for those who did not, here’s what I said about this section last week:

a. Do not use the gradient command here, since it does weird things at the boundaries. 
b. Instead, since you’re looking at the lower edge (y=0), 
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 becomes 
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.  The “2” and the “1” refer to “Region 2” and “Region 1”.

c. Assuming the field on the far side of the boundary (y<0) is zero, that equation becomes 
[image: image8.wmf]02

y

E

se

=

.   E2y here is the y-component of the electric field just inside the boundary (j=1).

d. You can calculate Ey via 
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e. Use V at j=2 and j=3 to get Ey(j=2.5).  Use V at j=1 and j=2 to get Ey(j=1.5).

f. Use those two E’s and an extrapolation formula from lab 1 (essentially Eqn 1.3) to get Ey(j=1).  That’s what you need in order to get .

g. P.S. Just calculate and plot the interior points: j = 2 to Nx-1.

h. P.P.S. As near as I can tell, Figure 11.2 probably used Nx=Ny=40

4. Regarding Problem 11.1(b): 
a. I would like you to do this with a cell-edge grid, not a cell-centered grid. Use the results of the final reading quiz problem. 

b. The last part says to experiment with different values of w. Let’s not worry about that; the lab seems long enough as it is.

5. Regarding Problem 11.2(a): The lab manual mentions using a “special relationship between Nx and Ny”:  I personally used hx = hy, which gave me Ny = 2Nx. The other good possibility would be to use hy = 2(hx, which will give you Ny = Nx. Either of those two choices should be fine.
6. Regarding Problem 11.2(b): To use the quiver command, you will need to use the gradient command, in the format given on pg 61.  
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