SECOND SHIFTING THEOREM:

If L{f(t)} =F(s)andu(t—a) = {(1) iﬁ i Z then we define a new
function
0 ift<a

FO=fe-aut-a={_ ",

(0]

L{f(t—a)u(t—a)} = J e St f(t — a)u(t — a)dt

0

= [Je St f(t—a)u(t — a)dt +[ e Sf(t — a) u(t — a)dt

= f e S(W*f(y) du wheret—a=uandu(t—a) =1
a

= e~ 54 j e SUf(u) dt = e™? F(s)
a
ThereforeL{f (t — a)u(t —a)} = e 5@ F(s) and L {e 52 F(s)} =
ft—a)u(t—a)
WORKED OUT EXAMPLES:
Example5: Find Laplace transform of the following functions

(@) (t — D?u(t —2) (b) 4u(t — m)cost(c) Qu(t — m)sint
(d)e 3tu(t — 2)

Solution :(a) L{(t — 1)%u(t — 2)}

Comparing with second shifting theorem u(t —a) = u(t —2) i.ea =2
fle-—a)=f(t-2)=(t—-1)?

Putt=t+2 then f(t)=(t+1)?2=t>+2t+1

F(s)=L{t? +2t+1} =S+ +~ .

Hence by the second shifting theorem, we get L {f (t — a)u(t —a)} =
e 2 F(s)



2 2 1
L{(t - D2u(t -2} = e (S + 5 +5)

(b)L{4u(t — m)cost}

Comparing with second shifting theorem u(t —a) = u(t—n) i.ea=m
f(t—a)=f({t—m) =4cost

Putt=t+m then f(t)=4cos(t+ m)= —4cost

S

F(s) = L{—4cost} = 5_211

Hence by the second shifting theorem, we get L {f (t — a)u(t — a)} =
e 2 F(s)

L {4u(t — m)cost} =e™ ™S (_—45)

s2+1
(c)L{9u(t — m)sint}
Comparing with second shifting theorem u(t —a) =u(t —m) i.ea=mn
f(t—a)=f({t—m) =9sint

Putt=t+m then f(t)=9sin(t+m)=—9sint

-9
s24+1°

F(s) = L{—9sint} =

Hence by the second shifting theorem, we get L {f (t — a)u(t —a)} =
e 52 F(s)

L {9u(t — m)sint} =e™ ™ (_—9)

s2+1
(d)L{e 3tu(t — 2)}
Comparing with second shifting theorem u(t —a) = u(t —2) i.ea = 2

fE-—a)=f(t-2)=e"
Putt =t+2 then f(t)=e 3+ =673t

-6
F(s) = L{e %e™3t} = :? .



Hence by the second shifting theorem, we get L {f (t — a)u(t —a)} =
e 52 F(s)

6
L{e3tu(t—2)}=e % <Se+ 3>



