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Assignment #9

m Problem2d

We use the command NIntegrate (numerical integration) to define the potential on the y-axis, using the Fourier
inversion formula as the basis for the definition. We call the function f[y].

fly_] :=

(1/ (4 '\/;)) NIntegrate[ (2 - kz) Exp[—k2/4]

Sinh[k y]
— {k, 0, »} ]

Sinh[k]
The potential vanishes on both boundaries at y = 0, and we can use this to get a partial check of our formula.

£[0]
— Nintegrate::ncvb:
NIntegrate failed to converge to prescribed accuracy after 9
recursive bisections in k near {k} = {0.501431}. NIintegrate
obtained 0." and 0." for the integral and error estimates. >

£[1]
— Nintegrate::ncvb:
Nintegrate failed to converge to prescribed accuracy after 9 recursive
bisections in k near {k} = {3.45187}. NIntegrate obtained

~3.26128x 10 '° and 4.2525209040648975 " xA—16
for the integral and error estimates. >

0.x10"

Mathematica fussed a bit about the convergence but still gave the correct zero answers. Now we use this
function to construct a plot of the potential on the y-axis versus y.



so/9.nb

Plot[f[y]l, {y, O, 1},
AxesLabel -» {"y", "2(0,y)"}, PlotLabel » "Problem 2d"]

Problem 2d

3(0,y)

<

0.06

We see that the maximum is about 0.6 at y ~ 0.63. We can use FindRoot to get a more accurate estimate. We
differentiate the expression for the potential with respect to y. We call the derivative g[y].

gly_] :=

(1/ (4 \/?)) NIntegrate[k (2 - kz) Exp[—k2/4]

Cosh[k y]

, {k, 0, w}]
Sinh[K]

Now we find graphically the location where the derivative vanishes.

Plot[g[y], {y, 0.62, 0.64}]

0.006
0.004

0.002

-0.002

-0.004




sol9.nb

Plot[g[y], {y, 0.63, 0.632}]

0.0006

0.0004

0.0002

-0.0002

-0.0004

We see that the zero is at y = 0.6312.

g[0.6312]

0.0000113708

£[0.6312]

0.0625135

This last number is our maximum value of the potential on the y-axis.



