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Problem 3 (15 points) 

Problem 1 (15 points) 

Consider the series:                         ;  For which   values of x  is the series convergent?                       

Problem 2 (15 points) 



Problem 4 (10 points) 

(a:  5 points)
(b: 5 points)

Consider also the Fourier Transform definition of the Dirac Delta function:

Problem 5 (15 points) 
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Problem 6 (20 points) 

Consider the boundary value problem for the one-dimensional heat equation for a bar with the
zero-temperature ends:

(b: 10 points) Derive the solution u(x,t)  for the case  f(x) = 20 sin(πx/L)  +  50sin(3 πx/L)

(a: 10 points) Show that the general solution 
for u(x,t) is given by:

,
u(x,t): Temperature



Problem 1



Problem 2



Problem 3

Here r1<0  is negative because –b-(b2-4ac)1/2 <0 and a>0;  r2 <0 because b>(b2-4ac)1/2 or b2>b2-4ac because ac>0 and a>0



Problem 4



Problem 5



Problem 6
(a)





(b)

Only the terms λ1=cπ/L  and λ3=3cπ/L  give non-zero contribution to the series solution 
with B1=20 and B3=50

So the solution is:

U(x,t)=20exp[- t]sin(πx/L)+50exp[- t]sin(3πx/L)

U(x,0)=20sin(πx/l)+50sin(3πx/L)
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