Answer on Question#38998 - Math - Differential Calculus|Equation
Question: Show that
u(x, t) = sin(wx) e~ @*¢’t
is a solution of the one-dimensional heat equation.
Solution. Recall the one-dimensional heat equation:
Up = C2Uyy.

We need to find the above derivatives (u, u,,) of the given function and substitute them into the
equation.

u,(x, ) = sin(wx) - e~ @*¢*t - (—w?c?) = —w?c? sin(wx) e~ @€t
U, (x, ) = cos(wx) - w - e~ 9"t = @ cos(wx) e~@*¢’t,
Uy (%, 1) = — sin(wx) - w? - e~ "¢’ = —? sin(wx) e~ ",
Therefore, we see that
u, (%, t) = sin(wx) - e~@*’t - (~w?c?) = —w?c? sin(wx) e@*’t = 2 - (—w? sin(wx) e~**¢*t)

— A2
=% U (x, 1),
or
— A2
Up = C¥Uyy,

so the function u(x,t) = sin(wx) e~®*¢*t is indeed a solution of the one-dimensional heat
equation.
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