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Common Laplace Transform Pairs

Time Domain Function

Laplace Domain
Name Definition* Function
Unit Impulse o(t) 1
1
Unit Step v(t) f —
S
_ 1
Unit Ramp t -
s
. 2
Parabola t —
"
_ 1
Exponential e
S+a
Asymptotic 1 (—e) 1
Exponential a s(s+a)
1 1
Dual Exponential (eim —e” ) e
b—a (s+a)(s+b)
; 1 1 1
Asymptotic Dual 1+ (b B e—bt)
Exponential ab a—b s(s+a)(s+b)
Time multiplied 5 1
Exponential te (s+a)’
, ,
Sine sin(m,t) ﬁ
0
S
Cosine cos(m,t) Tl
0
. . —at = ('Od
Decaying Sine e " sin(o,t) (S+a)—2+(02
d
. : —at st+a
Decaying Cosine e " cos(m,t) m
d
. . _ Bs+C
GenerlgOscﬂlatory e ™| B COS(O)dt) 4 it ((!)dt) ——
ccay o, (S"‘a) + oy,
Prototype Second ) P - o>
Order Lowpass, - =¢ 7 sin (C‘)o 1-C t) 5 2 =
underdamped VI-G ™+ 2008 + o
1
] sin(m J1-E*t+ )
Prototype Second /1 _ CZ 0 C ¢
Order Lowpass, wﬁ
underdamped ’I 2 > )
- o =tan"' NI=C" s(s” +28m,s + ;)
Step Response

*All time domain functions are implicitly=0 for t<0 (i.e. they are multiplied by unit step, y(t)).
Fu(t) is more commonly used for the step, but is also used for other things. y(t) is chosen to avoid confusion
(and because in the Laplace domain it looks a little like a step function, I'(s)).
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