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f(t) , t :::: 0 

Table 1: A Brief Table Of Laplace 'fransform P airs 

Laplace Transform F(s) 

{
1 t 2 0 

1. h(t ) = 
0, t < 0 

2. 1 

3. t", n = 1, 2,3, .. . 

4 . e"t 

5. sin wt 

6. co wt 

ebt _ e - bt 
7. sinhbt = 2 

e bt + e-bt 
8. co h bt = 2 

9. e01 f(t), wi th lf (t)J::; M eat 

(10) - (13) arc four special cases of (9) 

10. e0 th(t) 

n = 1, 2, 3, ... 

12. e0 t sin wt 

14 . f (t - a.)h(t - ct), (n:::: 0) , 
with lf(t) J::; M eat 

15. h(t - a:) , a::::: 0 

16. f'(t) , with f(t) ontinuous 
with Jf' (t)[ ::; M <it 

17. f"(t), with J'(t) continuous 
wi h [f"(t)[::; Me0 t 

1 

s 

1 

s 

n! 
8 n+1 

1 

s - o: 
w 

s2 +w2 

s 
s2 +w2 

b 
2 _ b2 

s 
s2 - b2 

F(s - a) 

1 

s - o: 

n' 
(s - a)n+ 1 

w 

(s - a)2 + w2 

s - o: 

(s - o:)2 + w2 

e- 08 F(s) 

s 

(s > 0) 

(s > 0) 

(s > 0) 

(s > a.) 

(s > 0) 

(s > 0) 

(s > [bl) 

(s > [bl) 

s>a.+a. 

( > a ) 

(s > o:) 

( > a) 

(s > a:) 

(s > a,) 

(s > 0) 

sF(s) - f (0) > max{a, 0} 

s2 F(s) - sf(0) - f'(O) s > max{a, 0} 
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18 . .f(nl (t) , with j (n-ll(t) continuous snF(s) - s"- 1 f(0) - · · · 
with lf (nl(t) I ::=:; M e01 -sf(n-2) _ J"n-I)(0) s>max{a, 0} 

19. fot f(u) du , with lf("l(t)I ::=:; Me01 
F(s) 

s 
s > max{a, 0} 

20. fo 1 .f(t - ,\)g(,\) d,\ F(s) · G(s) 

21. t coswt 
s2 - w2 

(s2 + w2)2 (s > 0) 

22. tsinwt 
2ws 

(s2 + w2)2 (s > 0) 

23. sin wt - wt co wt 
2w~ 

(s2 + w2)2 (s > 0) 

24. wt - sin wt 
w3 

8 2(82 + w2)2 (s > 0) 

25. tf (t) -F1(8) 

26. tkj(t) (- 1/ p (kl(s) 

27. 6(t - a) e-as (8 > 0) 

For Periodic Functions: 

Let J(t) be a pi eewise continuous periodic function defined on 0 ::::; t < , where J(t) has 
period T. Then 

i T e-st J(t) dt 

L{f(t)} = . o 1 - e- sT ' 8 > 0 

Convolution 

(J * g)(t) = 11 f(t - ,\)g(,\) d,\ 
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I tl t) II 

\y /YY1 j +of t- r- d c= Rt: J 

1/2- f y; \1 { a J =o 
/ // / 16 . .f'(t) , with J(t) continuous sF(s) - J(O) 

with l.f' (t) I :::; Meat 

17. f" (t), with .f'(t) continuous s2 F(s) - sf(O) - f'(O) 
with lf" (t) I :::; M eat 

t t ~ d /I i- 0 ~ 1 t- (a_ J ~" i [ t l&)} 

IYYl/(Cs) + ()5)'(,;) + t2- Y {s)-= F ( S) 

( Cs) IVY1 s'- +- '( 5 t-k) = FL~) 
I ~ 

yr() = 1v11 s-z + '(or- t- l c;) 
-9( t) 

I} _ [to) IM'l;a 0 ½_,_.) 4 o J r./4./(-
!0'i +~~ +~i- ' f Lt J d ct J 

I bOY\ 'k ko 0 fl..,,_, 5 4 -{;,, 
1,,- ~ ( t J ~ /1¾). ,'IYi_ 

y ( <;;) 2 ~( 5) f ( ~ ) 
riyc;J = \ = Y CS) 
Lpt m,si-+ys- +k F {5) 

5 ~ st J0'J'l + r CH-c s ~ e:r +- LJ---nu{- ,, M 

Section 5.4 System Transfer Functions 
Wednesday, April 18, 2018 10:07 AM 
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\Jo 

f~ 
A\ 'f(S) 
LV- (-(S) 

Y(s)=-~{s) 6Cs) 

t 
~ Cf) ft)_q_ LJ 

~sw..J-r. 

f x ', N 0 vJ (!_ ~ (J__ ') H 1) ~ o: t.1/YYL 
V\,11 f 1 +- '( '1J i +- ~d = f ( -{ ) ~{ o) =o J t { oJ :- o 

rt we. "ff Id t ( t J::, k { -& ) ~ ~ 
, 1 1 I I -f I -f 

0 l.}J1. 1.,L,v\: 0 d l t ) = 2-- - 2 e c as f - i e s,:;.. t 
A , -1 r _z-t: 

f ;,,..J ~Lt) ~ ~ ~<A/( J {+) = e 

fcs)= t 1~u-)S-cc ti~u~1l = t 1ow~1 
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Yes)} H ~- J He-+ Q.os f ~ - i f ~ e-+ 5k t- j 
fuuJ I~ yo u.J 1 L 

_ ~ __ I (S t l J I 

-z 5 2 cs +-1") 2 -r, 2. (s+1J'-+-I 

- (SJ-t'}+I SCS+IJ 5 
'2 S (( 5 ~ I )2 f I ) 2 <; ( ( S -}- 1) 2. I-- I ) 

z. s+?..5+ltl -s2-_5-5 
-----------

2 s ( c s t nz. t- , ') 
SC (5+-1)2-f- I ) 

(pLs)::::.___ YCS):::: s(/H1f-1-1) 

F(SJ i-
I 

--1... 
tJJ2w ~{S) "S 

Yes)==- cpc~) Fts) 

F c s) = i 1 e- L t-f = s ~ ?_ 

Y(rl-l-,,al 
../\ 

Y(SJ - __ 1 ---- ( c~ + , J 2 +- , ) { s 1- 2) 

-~ ~ ~~ 
+ 

) -c=_ [e,s +-C ) ( <;-1-1) + 4 { (5-1-1)'- H j 
Scc-'l l =- A (;;i__J ==;,A-= ~ 
S:::-o I=<!_ lz.) +- ~ [:)__) '/ Q = 0 
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-I z S+ l l (f;---~ - 2- t (>+1) 

12. al sin wt 

13. eat cos wt 

w 

( - a)2 + w2 

- a 
(s - a)2 + w2 
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~ s+ wvt frac-,. s ~ -"Y" ~ /J_/J,._ J /(In S 

y l S) = cp C ~) F { s ) 

~(+J:==t-'[cbcs) Frc;JJ 

Section 5.6 Convolution 
Friday, April 26, 2019 9:50 AM 
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