Answer on Question #50746-Physics-Other

Obtain the temperature distribution u(x, t) in a laterally insulated rod of length' L' if both ends on the rod

are kept at (0 degree Celsius) and the initial temperature distribution in the baris: u(x,0) = 6 sin(”Tx)

Solution
The boundary conditions:
u(0,t) = u(L,t) = 0.

The initial condition:
X
u(x,0) = 6sin (T)
u=Xx)T(t).
ou  ,o*u T X"
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X" —kX =0.
T — kc?T = 0.
casel: k = m? > 0.
The general solution is:

X = Ae™ + Be™™X,

Applying the boundary conditions:

A=B=0
case2: k = 0.
The general solution is:

X =Ax +B.
Applying the boundary conditions:

A=B=0

case3: k = —m? < 0.
The general solution is:

X = Asinmx + B cosmx.
Applying the boundary conditions:

X(0)=B=0.

nm
X(L)=AsinmL=0—>mL=nn—>m=T.

nmnx

X, (x) = sin (T)



We have:

General solution is:

The solution is

® 2
u(x, t) = ZlAne_(%) Esin (nLLx)
n=

But

- . /mmx . Tx
u(x,0) = EAnsm(T) =6sm(7) - A,=0forn+1, A;=6.
n=1

CcmT 2
Answer: u(x,t) = 6e_(T) tsin (%)

http://www.AssignmentExpert.com/



