ENGS 22 — Systems

Laplace Transform Table

Largely modeled on a table in D’Azzo and Houpis, Linear Control Systems Analysis and Design, 1988

F(s) f() 0<t
1. 1 o(t) unit impulse at t =0
o L 1 or u(t) unit step starting at t = 0
S
3 1 t-ut) ort ramp function
e
i 1 n-1 _ .. .
4. o (n—1)! n = positive Integer
}eﬂs u(t-a) unit step starting att = a
> 3
1 u(t)—u(t—a) rectangular pulse
T O-u(t-2) gular p
S
7 1 e™ exponential decay
S+a
1 1 n-1.-—at .. .
8. (s+a) (n—1)! n = positive integer
1 1 at
9 s(s+a) 5(1_(3 )
10 1 i(l_ b e—at + a e—bt)
© s(s+a)(s+h) ab- b-a b-a
S+a 1 b(a—a) , ala—b)
—[a-———"—Fe*+ e
D) 5" b-a b-a ©
1 1 —at —bt
—— (e —e
12 (sva)s+h) b—a. )
13 S 1 (ae—at N be—bt)
* (s+a)(s+bh) —b
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F(s) ﬂo 0<t
14 s Th) (@) - (@-be )
1 e—at e—bt e—Ct
15 (s+a)s+b)(s+c) | (-ac-a) (c-b)@a-b) (@a—cb-c)
S+a (a—a)e™ , (a=be o , (a- c)e™
16. (s+a)(s+b)(s+¢c) (b—a)(c—a) (c b)(@a—b) (a c)(b-c)
) sin ot
17. s? 4 o
S cos wt
18. % 1 of
19. 52812!)2 —“a;osin(a;t+¢) ¢ = atan2(w, )

ssin@ + wcosé sin(wt + )
20. s2 4 o2
1 1
—(1—coswt
21. S(Sz+a)2) 0)2( )
St a a a’+wt
22. s(s’+0?) T cos(wt +¢) ¢ =atan2(w, )
1 e ™ 1 .
+ sin(wt — @)
23 (s+a)(s® + ) a’+o’  pa’+w’
¢ =atan2(w, @)
1 Cat o
—e " sin(bt)
24 (51a)? +b?
1 R
24a. 2 e " sin(w,y1-4°1)
2 S
S™ + g’a)n + o, @, 1_4/2
s+a e * cos(bt
- (bt)

(s+a)>+b?

Laplace Table

Page 2



ENGS 22 — Systems

F(s) iy 0<t
S+a _2)2 4 h2
26. (5+a)2 +b? \/(a i) +b e "sin(bt +4)  g=atan2b,a—a)
26a. 2
2 — 0@
Sta \/(“’ 4;) +1 e Sin(a)nMH@
52+2§a‘gs+a%2 1-¢&
d=atan2@ 1-¢%,a-Cw,)
27. 1 1
1 2 2’ e”sinbt—¢9) 4 =atan2(h,~a)
a”+b”  pya? +b?
s[(s+a)” +b°]
27a. 1 1 ot o >
— e ™ sin(w,1- <t +¢)
2 1 2 wnz a’nz\/l_§2
S(s”+2{m,s+w, 6 =cos ',
28. 2 2
S+a %JA\/(O{ 2a) erb e sinpt+g)
— a“+b~ b\ a‘+b
s[(s+a)" +b] ¢ = atan2( b, — a) — atan2( b,—a)
28a.
" i s > J(;‘ P +0-0) € singy L¢Pt )
> 2 n ((RVR n
S s tay) ¢=atan2@, 1-¢?,a-w ) —atan21-¢* <)
29. ) e ™ s e ¥ sin(bt — ¢) 5 aten2c -
N2 2 —atan2(b,c—a
(s+0)[(6+a)* +b’] S
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F(s) fy 0<1
30. 1 e*  e’sinpt-4)
— c@ +b’) dc-a)° +b’] pya?+b?y(c-a)’ +b?
s(s+c)[6+a)” +b] ¢ =atan2p,—a) +atan2f, c—a)
31 a__, (c—a)e™
s+oz2 : c@*+h?) c(c-a)? +b?]
I R B N e T

bva? +b?,/(c—a)? +b’
¢ =atan2p, « —a) —atan2p,—a) —atan2p,c—a)

1 1
— — (at-1+e™
32. s%2(s+a) a2( )
1 : iz (1-e ™ —ate™)
33. 5(s+a) a
S+«o 1 —at —at
—[a—ce™ +ala—a)te ]
34 s(s+a)’ a
s +a,S+a o, +8.2—a/18.+0[0 e_at_bz—aleraO -
3. s(s+a)(s+b) ab a(a-b) b(a—Db)
2
S"t+a,S+o &4 1. 5 2
%, 1 0 c_2+R[(a -b* —a+a,)

s[(s+a)° +b*]

1
+b* (o, —2a)%]2e ™ sint + @)
¢ = atan2[b(a, —2a),a* —b* — a,a + a,] —atan2(b,-a)

¢’ =a® +b’
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F(s) (1) 0<1
37. . 1/ w)sin(ewt + ¢,) + (1/b)e ™ sin(bt + ¢,)
(8" +a)[6+a)" +0°] [42°0" + (@° +b* —0)’]?
¢ =atan22am,a’ +b* — w’)
@, = atan2(2ab a’-b* + o)
38.
s+a L@ ) sinet-+)
(s* +af)[6+a)° +b°] 2 1
+_[(a—a) b]Ze“"‘tsm(at+¢2)
¢ =(2am)’ +(a2 +b* — )’
¢, = atan2(w, a) — atan2(2aw,a’ +b* + v?)
¢, = atan2, o —a) +atan2Qab,a® —b* — »°)
S+a

39. §’[(s+a)® +b?]

aa)+[b2 + (o —a)?]?

e ¥ sin(bt + ¢)
bc

1(05t+1— 2
C

c=a’+b’
¢=_2atan2g,a) +atan2p, o —a)

s’ +ayS+a
s?(s+a)(s+h)

40.

atol o@th) 1 . a o
S @ > )e
ab (ab a-b a a
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