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Some important formulas

2sin(A)cos(B) =sin(A+ B) +sin(A— B)

2cos(A)cos(B) = cos(A+ B) + cos(A— B)
2sin(A)sin(B) = cos(A— B) —cos(A+ B)
e@ _ e—9 e@ + e—9

————,cosh(6) = 5

sinh(6) = 5

at

. € .
/e"’tsm(bt)dt = m(asm(bt) — beos(bt))+ C

eat

/eat cos(bt)dt = m(acos(bt) + bsin(bt))+ C
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Some important Laplace Transform formulas

e Known formula

First Translation formula:

L{e®f(t)} = L{f(t)}ss—a=F(s—a)

Truncation/Second Translation formula:

ZLA{f(t—a)u(t—a)} =e **F(s)

s-differentiation:

Partial fraction type

Convolution type (Not very important)
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Find the Laplace transform of f(t) =t.

Find the Laplace transform of f(t) = e®'.

Find the Laplace transform of f(t) = 2e~2t.
Find the Laplace transform of f(t) = 4t3 —e 1.
(t) = (2 +1)2
Find the Laplace transform of f(t) = cosh(3t) +sin(2t).

Find the Laplace transform of f

o N T w
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o N0 T w

Find the Laplace transform of £

t) = cos(at).
t) =sin(at).
t) =sinh(at).
t) = cosh(at).

Find the Laplace transform of £
Find the Laplace transform of f

—_~ ~ —~

Find the Laplace transform of f
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Find the Laplace transform of f(t) = sin(at).

Z{sin(at)} = / tsin(at)dt
= Skip way-01
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Way-02 (best way)

Find the Laplace transform of f(t) = sin(at).

Z{sin(at)} = /we tsin(at)dt

ei(at) _ o—i(at)
_/ e T
/ e Ste i(at) dt — /w efstefi(at) dt
T2 0 0

1 1 1
" 2ils—ia s+ia

1 2ia

C2is24 32
a

S s24+22
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Find the Laplace transform of f(t) = sin(at).

Z{sin(at)} = / tsin(at)dt

b
= Iim/ e *'sin(at)dt
0

b—oo

im e~st(—acos(at) — ssin(at))]”
=1

b—oo a?+s? 0

lim e ’(—acos(ab) — ssin(ab)) —a
= |l —

a
a2 + s2
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e Find the Laplace transform of f(t) = t3.

e Find the Laplace transform of f(t) = t3e5t.
Hint: Use the first Translation formula:

L{e™f(t)} = L{f(t)}ss-a = F(s—2)

Find the Laplace transform of f(t) = 5sin(4t).

Find the Laplace transform of f(t) = 5sin(4t)e 3t
Hint: Use the first Translation formula:

ZL{e”f(t)} = Z{f(t)}sos-a=F(s—a)

A,
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Find the Laplace transform of f(t) = (t+2)2.
Find the Laplace transform of f(t) = (t+2)%et.
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Find the Laplace transform of f(t) = tsin(at). \
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Find the Laplace transform of f(t) = tsin(at).

Z{tsin(at)} = /Ow e “'tsin(at)dt

:/ te *'sin(at)dt
0 >
v

[te_St(—acos(at) —ssin(at))]:

a’+s?
<[ e t(—acos(at)—ssin(at))]”
—/ t 5 5 dt
0 ac+s 0
S T st a g
:(52—1—32)/0 e sm(at)dl‘—l—(s2+a2)/0 e ' cos(at)dt
s a _,_ s
C(s24a2) 2422 (s2+a2) s2+a?
_ 2as
 (s2+a%)2
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Solution:

L{tsin(at)} = /000 e 'tsin(at)dt

o d
_ —st
= /0 e (cos(at)) dt

_ a °° —st
——x/o e **cos(at)dt

__9( s
 da\s?+4 22

2as
(52 ¥ 32)2
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Find the Laplace transform of f(t) = 2sinh(3t) + 5cosh(4t).
Find the Laplace transform of f(t) = e?[2sinh(3t) + 5cosh(4t)].
Find the Laplace transform of f(t) = te?t[2sinh(3t) + 5cosh(4t)]
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