CHAP. 1] THE LAPLACE TRANSFORM

48. Find £ (sin/%}.
Method 1, using series.

sinVi= Vi- (w/' tp (\/" » (\{1?!)7 boois = 2 g2 gn
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Then the Laplace transform is
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Method 2, using differential equations.

Let Y(¢) = sinVt. Then by differentiating twice we find
4ty + 2Y' + Y = 0
Taking the Laplace transform, we have if y = .2 {Y ()}

"4:—3{’2" —8Y(0) — Y'(0) + 2sy— YO} +y = 0
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or 482y’ + B6s— 1)y = O

Solving, y = sa_"me—rm

follows by comparison that ¢ = Vz/2. Thus

£{sinVE} = 2“/;2 gl
49. Find .e{m :
Let F(#) = sinVi. Then F'(t) = °‘;/‘_t/— F(0) =0. Hence by Problem 48,
, _ 1 cos Vt _ Vr
L{F(t)} = E-C{ " } = sf(s) — F(0) = -2—;,%6 T/
from which {cos\/_} ‘T/'z"-m’ '
The method of serieg can also be used [see Problem 175(b)].
50. Show that
L{nt} = r)—-ls _ _y+Ins
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where y = .5772156... is Euler’s constant.

We have 'y = f ur—le—* du
0

For small values of ¢, we have sinVi ~ V& and .£{Vt} = Vx/2s%2. For large s, y ~ ¢/s3/2,
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