The problem requires the Laplace transform be calculated using the formula (1) below.
Formula 1:
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Problem:
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Note: The left function is t multiplied by the exponential of k*t.
I am trying to review, but none of my Differential Equation books really explain this property well enough.  Further, I have yet been unsuccessful at generating a generic formula for the series.  Any advice as to how this problem should be approached would be greatly appreciated.
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