Question
Find the Laplace transform of each of the following functions. In each case
specify the values of s for which the transform exists.

(a) 6sin2t — 5cos2t
(b) (sint — cost)?
(c) (& +1)?

(d) t3€72t

(e) e * cosh 2t

Answer

(a) L{6sin2t —5cos2t} = / e *{6sin 2t — 5cos 2t} dt. Now
0

I = / sin 2tdt = [— e *tsin Qt} + / —cos 2t dt
0 0 0 S

s
2 g o © —4
= 0+{——e coth] +/ —-sin 2t dt
52 0 0o s2
2 4
T2 2
52+ 4 2 ) ) 2
Hence = I = 2 which gives I = ERWE
Similarly / cos 2tdt = %, and hence L£{6sin2t — 5cos2t} =
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m for s > 0.

(b)

L{(sint — cost)?} = L{sin?t —2sintcost + cos*t}

= L{1 —sin2t}
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(c) L{(t*+ 1)} = L{t" + 2t= + 1}. Now L{t }fﬁ So that
24 A4 1 24+ 4s? 4
ﬁ{(t2+1)2}=f+f+*=u,fors>0.
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(d) L{t’e ?} = F(s+2) where F(s) = L{t’} = %.
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Hence L{t°e”"} = (s +2)0 for s > —4.
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(e) L{e *cosh2t} = F(s+4) where F(s) = £{cosh2t} =

4
Hence £L{e * cosh 2t} = ﬂ—fgm’ for s > —4.



