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Useful Laplace Transforms & Hyperbolic/Trigonometric Functions
Definition:
L[ £(0)]=F(s)=]] Fle)ed
Linearity:
Lla-fi()+b-f(6)J=a- LLA(E) ]+ b- L f(¢) | =a- fi(s)+ - £o(s)

Transform of derivatives:

£ 2|5 7s)- 110

L

Transform of integral:

1=

£:.[Otf(r)dr} ==f(s)

S

Limits:

lim[f(t)] = lim[s : j_f(s)]

t—0 S0

_ _ _ Valid only if s- f(s) does not become infinite for any
ltgg[f(t)] - lslirol[s'f(s)] value of s satisfying Re(s) >0.

Translation of transform:
£[e“”f(t)]=f(s+a) = fl[]_”(s+a)}:e“”f(t)
Translation of function:
LI f(t=t)u(t=t,)]=ef(s) = L'[e*F(s)]=Ff(t-t,)-u(t-t,)

Exponential forms of hyperbolic & trigonometric (Euler) functions:

sinh(x):%(ex —e’x) sin(x):—%(ej" —e’jx)
cosh(x):%(ex +e*") cos(x):%(ejx +e*jx)
Trigonometric Identity:

pcosO+qsin®=rsin(6+¢) where r=4/p?+q* and tang=2
q

Laplace Transform Table -1- December 21, 2008




Colorado School of Mines CHEN403

Laplace Transform Pairs

f(t)

e f(t)

f(t—t,)-u(t—t,)

e f(¢)

+at

tn—le—at

(n-1)1

n=1,2,3,...

sin(ot)

cos(wt)

sinh(at)

cosh(at)

0, t<a

u(t—a)={1:

t>a

3(t—a)
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