Common Laplace Transform Pairs

Time Domain Function

Laplace Domain

Name Definition* Function
Unit Impulse o(t) 1
1
Unit Step u(t) -
S
_ 1
Unit Ramp t —
S
_ 1
Exponential e —
S+a
Asymptotic 1 (1- e—at) 1
Exponential a s(s+a)
1 1
Dual Exponential — (e —e™ —
P b_a( ) (s+a)(s+h)
Asymptotic Dual i 1+ 1 (be—at _ae™ ) ;
Exponential ab a—Db s(s+a)(s+h)
Time multiplied to-t ;
Exponential € (s+a)°
Sine sin(wt) > @ -
S"tw
S
Cosine cos(at) 2, 2
S"t+w
- - —at ;1 @
Decaying Sine e % sin(wt) (S+a)—2+602
) _ at S+a
Decaying Cosine e ™ cos(amt) m
. . ) C-aB . Bs+C
Generllt::)OscnIatory g it {Bcos(mnt)+ sm(mnt)} ——
ecay o, (S+a) +o,
Prototype Second o ot s 5 >
Order Lowpass, - ~€ ot Sm((’% 1-C t) > L 5
underdamped 1-¢ $* +2Cm,S+w;
1 .
1- e’g‘”"‘sm( J1-CPt+ )
Prototype Second h_ c? @n Stre
Order Lowpass, >
underdamped 2 n
) o=tan" 1-¢ s(s® +2Lw, S+ %)
Step Response g

*All time domain functions are implicitly=0 for t<0 (i.e. they are multiplied by unit step).




Common Laplace Transform Properties

Name

Illustration

Definition of Transform

f (1) «=>F(s)
F(s)= jo f (e dt

Linearity Af, (t) + Bf, (t) «<—— AF,(s) + BF,(s)
First Derivative dfdit) sF(s)—f(07)
Second Derivative d df z(t) > s*F(s)—sf(07)— f(07)
n" Derivative g dI ® «———s"F(s) - Z s 0D (00)

Integral

j f(/l)d/1<;>—F(s)
0 S

Time Multiplication

dF (s)

tf (t) «———
ds

Time Delay

f(t—a)u(t—a)«——>e *F(s)

Complex Shift

f(t)e ™ «->F(s+a)

Scaling

f (lj «+——aF(as)
a

Convolution Property

LO* )« F($)F,(5)

Initial Value Eg] f(t)= !Lng sF(s)
Final Value !LT f(t)= ISLnJ sF(s)




