Table

of Laplace Transform

Function or

Time Domain

Laplace Transform

Theorem () F(s) = L{f(1)} ROC
Unit Impulse o(¢) 1 all s
Shifted Dirac Delta o(t—1) e 7 all s
e—TS
Step Function u(t —7) Re(s) >0
s
. 1
Ramp Function tu(t) - Re(s) >0
s
e*as
Shifted Ramp (t —a)u(t —a) 5 Re(s) >0
s
. 1
Exponential etu(t) Re(s) > a
s—a
" n!
n-th Power t"u(t) s} Re(s) >0
. n nle™ %
Shifted Power (t —a)™u(t — a) e Re(s) >0
1-3.5---(2n—1
Half-Integer Power t”*%u(t) ( n1 T Re(s) >0
ong" T2
r 1
Real Power tPu(t), p> —1 Lp+1) Re(s) >0
sp+1
. . w
Sine sin(wt)u(t) 212 Re(s) >0
. s
Cosine cos(wt)u(t) o Re(s) >0
Sine with Phase Shift sin(wt + ~)u(t) ssiny +wcosy Re(s) > 0
s2 + w2
Cosine with Phase Shift cos(wt + v)u(t) Scosy —wAmy Re(s) >0
s2 + w?2
Hyperbolic Sine sinh(at)u(t) % Re(s) > |a|
2 —a
Hyperbolic Cosine cosh(at)u(t) % Re(s) > |«f
2 —
First Shifting Theorem et f(t) F(s—a) shift ROC right by a: Re(s) > oo + «
. . 1 s
Time Scaling (a > 0) f(at) 7F<7> Re(s/a) > oo
a \a
Exponential Decay Sine e~ sin(wt)u(t) m Re(s) > —a
Exponential Decay Cosine e~ %! cos(wt)u(t) _sta Re(s) > —a
(s + a)? + w?
: : k=1, r
Power with Exponential (k—Tl)!t Leit m Re(s) > Re(X)
Second Shifting Theorem u(t —a)f(t —a) e 2 F(s) same ROC as F(s)
Modified Second Shifting u(t —a)f(t) e L{f(t+a)} shift ROC left by a
d
Multiplication by ¢ tf(t) — d—F(s) same ROC as F(s)
s
d”l
Multiplication by ¢™ t" f(¢) (—1)”d—nF(s) same ROC as F(s)
s
t F
Integration in Time / f(r)dr (s) Re(s) > o9
0 S
First Derivative @) sF(s) — f(0) same ROC as F(s)
Second Derivative F() s2F(s) — sf(0) — f'(0) same ROC as F(s)
n-th Derivative FM(t) sPE(s) —s"Lf(0) — - — f(r=1)(0) same ROC as F(s)
t
Convolution / f(r)g(t —T1)dr F(s)G(s) intersection of the two ROCs
0

Initial Value Theorem

Final Value Theorem

limt_)0+ f(t)

lirnt_mo f(t)

lims— 00 SF(s)

lims_y0 sF(s)

requires no poles in Re(s) > 0

requires poles only in Re(s) < 0




