#1 (6.1-18)
f(t) = t"e®. According to the requirement, we evaluate

oo
I, = / e ste®tndt
Assuming s > a, integrating by parts, we have
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If n > 1, the first term is zero since limy_,oo e~ =@ = 0 and 0" = 0.
Hence

This implies that

We evaluate that

Hence the answer is

n!

F(s):In:m

If we are not required to use integration by parts, we can do it as following
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L) = LI sossma = gt
#2 (6.1-31)

o0
L(tF) = / e StPdt
We do substitution = st and have dt = dz/s.

tP = P /sP



Hence, we have

o Pl 1 e L(p+1)
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L(tP) = /0 e —sp(sdx) = o /0 e YaPdr = o

(b). If p=mn, then I'(n + 1) = n!. Hence, we have

n n!
L(t") = prs]
(c). Let p = —1/2, we have
_ I'(1/2)
1/2y _
Lt™Y?) = v

Let’s look at I'(1/2):
I'(1/2) = / ez 2dy
0

We do substitution = = y? and get

o0

ra/ - [ ey 2ydy) =2 | eray= v

Hence, we have
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(d). Let p =1/2. We then have

(3/2)

L(tV?) = T

By the identity I'(p + 1) = pI'(p), we have

T'(3/2) = %F(1/2) - \f

The answer then follows.
Another way is to use the property
d

LAYV =Lt =——

—1/2
L)

The same answer then follows.



#3. Let’s write the right hand side as g(¢). We take the Laplace
Transform on both sides.

LHS = L(y") + L(y) = s*Y (s) = sy(0) — y/'(0) + Y (s) = (s* + 1)Y (s)
For g, we rewrite it as
g =1t(up —uy) = tug — tug = tug — (t — D)ug — ug
Since £(1) = 1, L(t) = S%, we have
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Hence 11 1 1 1—(1+s)e*
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