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Table 2.1 Laplace transform table

Item no. f(t) F(s)
1. é(1) 1
2. u(r) l
5
|
3. 1u(r) o
: n!
4, " u(r) e
5t e~ () :
s+a
% w
6. sin wru(r) e
i cos wtu(r) -
' 52 + w? '
Table 2.2 Laplace transform theorems
Item no. Theorem Name
1 ZLIf()] = F(s) = I fe S'dt Definition
: =
2 Llkf(1)] = kF(s) Linearity theorem
3. ZIA@ + (0] = Fi(s) + Fa(s) Linearity theorem
4. Lle™™f (D] = F(s+a) Frequency shift theorem
5. LUfe-D] = e*TFs) Time shift theorem
6. L[ f(ar)] = ;lz-r(g) Scaling theorem
T Z %] = sF(s) —f(0-) Differentiation theorem
[ d*f ; : i
8. B i = $2F(s) — sf(0—) — f(0-) Differentiation theorem
[ d"f i C o bt = e
9. 2 s = §"F(s) — > " **1(0-) Differentiation theorem
k=1 a
[t
10. < J f() dr] = @ Integration theorem
0- .
11. f(=) = lilra sF(s) Final value theorem'
s—’
12. fO+) = lim sF(s) Initial value theorem?
s=>0

! For this theorem to yield correct finite results, all roots of the denominator of F(s) must have
negative real parts and no more than one can be at the origin.
? For this theorem to be valid, f() must be continuous or have a step discontinuity at r = 0 (i.e:,
no impulses or their derivatives at r = 0).



C(s)

BB
(15 AZLLUL)

=
1

el

o

L SWRENANS e,
K =1 a4A8UANDH

25K
s(s+5)(s+10)

¥

a

NTTULLTHAY

%

1

o

N1 NIRUA

=

A1)

angzuulug
R(s) +

1.

10
Frequency (Hz)

o
3 -
W
I
=
- >
. o
-
-+ - @
-
IIIIII o
1 1 1 m
== * |- - [
1 1 1
Lgt i | Peg P - e 1= =
1 1 I
| [ | bwl b oale o | p—
1 1 1
1 1 1
[ | + Y s of
1 1 ]
1 1 1
1 e I_ IIIIIIII _Ill
[ TR i 1 1
1 1 1 1
1 1 1 1
] 1 1 1
_IIII III_Ill_III_III-III
1 [} 1 1 1 1 1
1 1 1 1 ) 1 1
1 1 1 1 | 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
L y N . y y o
P g g rrv ey vy (=} S B R
g 8 8 2@ © 2 g g - o o o
w N v - &N M @ 0O =
U o
s

(ap) apnyuBepy

120
150 7
160 —
-1707

(aaiBap) aseyy

10

-180

(a)

U

Tugd

FaNNNTaaNIUL
(b) Frequency response 184 G(s) kay KG(s)

1 (a) szUud

1

g






1.3 A9U1AN284 phase margin WaT gain margin 183 G(s) kaz KG(s) (2 AZLLUL)
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