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Laplace transform : F(S)Ifo f(t)e ™ dt

Laplace transform table and Laplace transform theorem

¢ :
ftem no. fit} FIs)  lkemno. Theorem Name
|
L. 8() I L L)) = F(s) = J (e *dt Definition
I _
2. u(t) 5 3 LK) = kF(s) Linearity theorem
3 () i 3. LLAG + HO] = Fi(s) + Fals) Linearity theorem
. 7 — .
sz 14 L] = Fis+a) Frequency shift theorem
1 o - ~sT . .
4 u() S:': : 5. Lt - D) e Y Fs) Time shift theorem
6 I flan)] = lF(i) Scaling theorem
—at. g 1 a \a
5. eyt
s+ a df
7. ¥ Zi—t} = sF(s)— f(0~) Differentiation theorem
6. sin wu(t) 3.2%7? -
b " Do . ;
s 8. A z—{] = s*F(s) - sf(0-) — f(0-)  Differentiation theorem
7. cos wihu(?) 5 > |4
§¢ + w* e .
9. b7 d_t'{ } = §"F(s)~ > " *#"1(0-) Differentiation theorem
L k=1
et
10, ¥ J fm d'r} = f@ Integration theorem
0,... p
11, f(=) = lin}) SF(s) Final value theorem'
s
12. £(0+) = lim sF(s) Initial value theorem?
§>®
! For this theorem to yield correct finite tesults, all roots of the denominator of F(s) must have
negative real parts and no more than one can be at the origin.
2 For this theorem to be valid, f{f) must be continuous or have a step discontinuity atr = 0 (i.e.,,
no impulses or their derivatives at £ = 0). |
Transfer functions (Wqﬁ%udmiau)
C(s) 1 K
First ord : G(s)= = =
irst order system ( ) R(s) a,s+a, Ts+1
w,
Second order system : G(s)= > 3
§5+2Cw, s+w,
] 1 _ T 4
Time Constant: 1 =Z—— , Peak Time: r r p 5, Settling Time: T,= =4T
§ wn w nV 1 _g C wn

__&m
Percent overshoot: 200S=PO0=100¢ vi-¢
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