Differential Equations

10.1 Exercises - Solutions 2

Problem 1 Apply the definition F(s) = L{f(¢)} = I: e™'f(t)dt to directly find the Laplace transform of
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the following graph: f(¢) =
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Solution: L{f(¢)} = j:[e’sy(t)]dtz j st 1]dt =

Problem 2  Use the common transforms to find the transform of f{¢) = 17— e,

Solution: Because of linearity: £{t% + e’“’t} = £{t%} + L{e 101},

T(a+1)

Sa+l
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Using the table:

e s>a
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£{l%} + L1} = @ + -

s+10 °
Recall: "T(x+2) = (x+1)I'(x+1) = x(x+ 1)I'(x)"
0.1(3) = 31(2) = (G- D) -

And, L{t% + e‘lO’} =3
45> s+10

Problem 3 What is the inverse Laplace transform of the function 9“ ?

Solution: L1 {355} = L {gr + gy = £ {wp o £ (55 )

. coskt| === |s >0
Using the table: 524k
sinkt | =t | s> 0
s2+k2

L {4+ } +L {4+ }— 2L {2+4}+£ {H4} 2 sin2¢ + cos2t.
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