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ME 201/MTH 281
Assignment #11 Solutions

‡ Problem 1 d
We get the first 20 zeros of J0 and put them in the array azer.

azer = Table[N[BesselJZero[0,i]],{i,1,20}];

We define numerically the integrals appearing in the expression for c[[n]].  We start with the numerator.

f@r_D := H1 - r^2êa^2L
num@n_D := F0 NIntegrate@f@rD BesselJ@0, azer@@nDD*rêaD r, 8r, 0, a<D

Now the denominator.

den@n_D := NIntegrate@HBesselJ@0, azer@@nDD*rêaDL^2 r, 8r, 0, a<D
fbc@n_D := num@nDêden@nD

We set the parameter values.

F0 = 100 H** volts **L; a = 2 H** m **L;
Now we calculate the first 20 coefficients and store them in the array coeff.

coeff = Module@8ans<, ans = 8<;
Do@ans = Append@ans, fbc@nDD, 8n, 1, 20<D; ansD

8110.802, -13.9778, 4.54765, -2.09909, 1.16362,
-0.722118, 0.483787, -0.342568, 0.252953, -0.193015,
0.151221, -0.121077, 0.0987185, -0.0817394, 0.0685835,
-0.0582113, 0.0499091, -0.0431745, 0.0376465, -0.0330609<

As a check on this, we use the analytical formula for the coefficient.

fbcanalyt@n_D := F0 NA8 ë IBesselJ@1, azer@@nDDD Hazer@@nDDL3ME

coeffanalyt = Module@8ans<, ans = 8<;
Do@ans = Append@ans, fbcanalyt@nDD, 8n, 1, 20<D; ansD

8110.802, -13.9778, 4.54765, -2.09909, 1.16362,
-0.722118, 0.483787, -0.342568, 0.252953, -0.193015,
0.151221, -0.121077, 0.0987185, -0.0817394, 0.0685835,
-0.0582113, 0.0499091, -0.0431745, 0.0376465, -0.0330609<

The results are identical to the accuracy shown.

An approximation for large z is obtained by keeping only the first term of the series, and we get



coeff@@1DD Exp@-Hazer@@1DDêaL zD BesselJ@0, azer@@1DD rêaD

110.802 ‰-1.20241 z BesselJ@0, 1.20241 rD
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