Physics 4321/7305 Professor Scalise
Old Homework Assignment Spring 2021

4321

1. (a) Using separation of variables, solve the one-dimensional heat equation

Ou(w,t) k82u(3:, t)

ot oz 0

for the temperature u at position  and time ¢ along a thin metal rod that sits
between x = 0 and © = a. The ends of the rod are in contact with an ice water
(0° Celsius) reservoir and at time zero, the middle of the rod from z = a/4 to
x = 3a/4 is heated to 100° C.

(b) Make plots of the temperature versus distance for a few times or a single three-
dimensional plot of (x,t,u) for the problem above.

7305

1. (a) Solve the two-dimensional wave equation

8277Z)(‘T7y7t) _C2 82¢($7y7t) 4 821/’(95,?/,75)

oL O Oy? =0

for the axially symmetric oscillations of a circular drumhead with radius a, where
1 is the displacement of the drumhead from its equilibrium height.

(b) What are the lowest three frequencies of oscillation?

(c) Make plots of the drumheads in the first three modes of oscillation.

Bonus: Solve as much of the other class’ assignment as you can.
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= PHYS 4321,/7305 HW & - Fall 2013
= | Ty=100, a=7, k=+3};
Blp] =27 fipn) (Cos[pn/a] - Cos[3px/da]}:

Tabla [{p. B[p]]. [p. 1. 12]] /f TablaFomm

fx_. no_] = Bm[A[p] Bin[prxsa), {p. 1. 0}]

Flot [f[x, 2] /. F, {®. 0, a/.1]]
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Flot [f[x, 20] /. r, (x, 0O, a/.£}]
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Flot [£[x, 200] /. £, {x, 0, as.1]]

;4;;;*;;

ufx. £, n] = Em[f[p] Bwp[-pr2m 2kt /a"2] Bin[prxfa]. {p. 1. O} ]

Pl =Flot [u[=x, 0, 1000] /. £, {x, 0, a/. 1], FlotEtyla - Rad)




P2 =Flot [u[=x, 0.03, 100] /., {x, O, a/. r], FlotEtyla = Oranga|

L=nlg

1 2 3 4 L ] T

P3=Flot [u[=x, 0.2, 100] /., [x D, a/. £}, PLoEStyla = Yallow]

pd =Flot [u[=, 0.6 100] /. x, (& 0, a/.r}, PlotStyla = Zraan |
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Pi=Flot [u[=, 1.4, 100] /.1, [, DO, 2/ F])

, BlotStyla = Elua]
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pE=Flot [u[=, 3.4, 100] /.7, [ D, 8/ ¥}
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, BlotStyla - Purpla]
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ehcw[pl, p2. p3, P4, PO, p6)

Flotzo[u[=x, £, 2007 /. ¢, {®. 0, as.zl, (£, D, 8],
FlotRange = &11, Colorfunotion - (ColorData [ Tanparaturadsp™] [H3] &) ]
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