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1. Find the Laplace transform of
√

t and 1√
t
,

L{f(t)} =

∫ ∞

0

f(t)e−stdt

(a). Method 1:
Set L{√t} = P (s),L{ 1√

t
} = Q(s) ,

L{p(t)} = P (s) ⇒ L{p′(t)} = s[P (s)]− p(0), p(t) =
√

t

L{q(t)} = Q(s) ⇒ L{tq(t)} = −(Q′(s)), q(t) =
1√
t

we have

L{
√

t} = P (s) ⇒ L{ 1

2
√

t
} = s[P (s)]−

√
0 =

1

2
Q(s)

L{ 1√
t
} = Q(s) ⇒ L{t 1√

t
=
√

t} = −(Q′(s)) = P (s)

⇒ s[−Q′(s)] =
1

2
Q(s)

By solving the 1st order ODE for Q(s), we have

⇒ Q(s) =
k√
s
, P (s) =

k

2s3/2
, k ∈ constant

Gamma function:

Γ(n) =

∫ ∞

0

tn−1e−tdt

if s = 1

L{t 1
2} =

∫ ∞

0

t−
1
2 e−stdt =

∫ ∞

0

t−
1
2 e−tdt = Γ(

1

2
)

set t = v2, dt = 2v dv

Γ(
1

2
) =

∫ ∞

0

e−v2

dv

if
∫ ∞

0

e−x2

dx = C,

∫ ∞

0

e−y2

dy = C

∫ ∞

0

∫ ∞

0

e−(x2+y2)dxdy = C2



and x = rcosθ, y = rsinθ

⇒
∫ ∞

0

∫ ∞

0

e−(x2+y2)dxdy =

∫ π/2

0

∫ ∞

0

e−r2

rdrdθ = −1

2
er2|∞0 =

π

4
= C2

⇒
∫ ∞

0

e−x2

dx = C =

√
π

2

⇒ Γ(
1

2
) =

√
π

2
, k =

√
π

⇒ Q(s) =

√
π

s
, P (s) =

√
π

2s3/2

(b). Method 2:

Hint :

∫ ∞

0

e−x2

dx =
1

2

√
π

Set x2 = ts

⇒ 2x dx = s dt ⇒ dx =
s

2x
dt

⇒
∫ ∞

0

e−x2

dx =

∫ ∞

0

e−st s

2x
dt

=

∫ ∞

0

e−st s

2
√

ts
dt =

√
s

2

∫ ∞

0

1√
t
e−stdt =

1

2

√
π

⇒
∫ ∞

0

1√
t
e−stdt =

√
π

s

⇒
∫ ∞

0

√
te−stdt =

√
π

2s3/2
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