MAE/MSE 502 Spring 2021 HW1 Solution
Prob 1(a)

u(x, t) = ay + z a,, cos(nmx) exp(—(nm)?t)

n=1
where

ap = folp(x) dx ,and a, =2 folP(x) cos(nmx)dx for n> 0,
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Prob 1(b)

o)

nmwx nm
u(,0) = ) apcos(Z)exp(~(5)0)
n=1
where the summation is over odd values of n only, and

a, =2 f01 P(x) cos(nzix)dx , for odd values of n.
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Prob 1(c)

(o)

u(x, t) = a,, sin(nmx) exp(—(nm)?t)
where

Qg = fOIP(x) dx ,and a, =2 folP(x) sin(nmx)dx forn> 0,

Prob 1c
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Prob 2

u(x,t) = cos(mx) + cos(2mx) (1 +t)™3™
Steady solution is

us(x) = cos(mx)
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Prob 3

u(x,t) = sin(5x) e3t/* + sin(10x) + sin(20x) e 3t

The solutions for Prob 4 and Prob 5 have been given in class (Lecture 13).




