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Table 2.1 Laplace transform table

{tem no. f{t) Fis}
1. &8 - 1
2. ulih !
3
3 11} :;]5
i
4. e }%T
5 ~at i
. e Tuin Py
6. sin wi(f) ;T_?EE
_ 5 ’
o, cos whln) Ty a7 ;

Table 2.2 Laplace transform theorems

tem no, Theorem Name
L L] = FGs) = J Fesdr Definition
RO
2, k() = kF{5) Linearity theorem
3 FLAW + HD] = Fi() + Fo(s) Linearity theorem
4, e )] = Fi{s +4) Frequency shift theorem
5. FUFE-TN = e TEs) Time shift theorem
6. L fta) = if(g) Scaling theorem
7. 2[%} = gF(5) — f(0-) Differentiation theorem
d*f ; . -
2 4 il ©om st(s) - &f{0--) = f{0~) Differentiation thetrem
&f - R Y P - o :
9, £ i = S~ 2 5 j* (0=~) Differentiation thcomm
k|
[ 11 ' : '
10 $U f(‘r)dr} = f.(;'._s*_)" Integration theorem
[ .
1L (=) = ii!%sF(s) Final value theorem!
=
i2. F(O+) = {im sF(s) Initial value theorem?
§urw

! For this theorem to yield cormrect finite results, all tots of the denominator of F(s) must have
negative real parts and no more <han one can be at the origin.

? For this theorem to be valid, £{1 must be continuous or have & step discontinuity at s = 0(ies,
no impulses or their derivatives at r = 0), '
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s+2 (s—1+35) s -1~35)
KAAIIDNITMNATRBLLAZAINANT NG MU s-plane (715 AZiLL)
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1.6 aafiga1idnqm 0.5+0.5) ag luduntadurassiniselal



e 5° +4.257 +65+20=0 Ud1 s =-0.12-2.23j ,-0.12+2.23j , -4
uasie 52+ 252 +25+40=0 udas =13}, 1+3j, -4

WALe §° +5.252 +65+20 =0 U3 s = -0.19-2, -0.19+2] , -4.8
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G(s) = 20(s +2)
s(s +3)(s” + 45 +25)

AuduuUIiiLRE1IAF1 7 (8 ATULL)

TazanAeduiuaniiu (asymptote) udaanidu (actual curve)

- Wugee3san i 7-9
- ;ansmlunseawns i semi-log Tngamana asymptote Uf actual curve
- 989 gain diagram Tuwiir 10
- 989 phase diagram Tumia 11
- ssylidaaududuns gy actual curve visaiths asymptote 3a9iaridule
- sl BugeiarnniauasRanmduns A as e diusineiy iiauen THfuadn
umnsNTRLaL
WAANITAR



3. alinusiiatasnnlurdadasasauiaiiasnineaszuulugii 2 (7 Azuwy)

R(s) +

E(s) z )

F
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s+ 3)(s? +25+3)

g1 2

3.1 \TEMURUATW Nyquist BENRSINT (2 AzIL)
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4. aqnsrunlugti 3 MwualfsruuGusiu K=1 sarauAtanualiil (20 Azuuw)

R(s) A~ R 815,000K (s +1) SO
. 1 s*(s+361.2) .
(a)
Bode Diagram

Magnitude {dB)

Phase {deg)

Frequency (rad/sec)

(b)

oy

s 3 (a) sruufisesniresnuuL

(b) Frequency response 984 open loop system

815000K (s +1) u.j:

Gl = s2(s+3612)

B K=1



[] k73 3 1
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4.2  RIWIAT 9311 Phase-Lead Compensator (G (s)) Wasiasn1siszuulusiil phase margin

t2

45 B9AuazilANANIALARDY (error) UBIANBUNA 7(f) = ) A1 0.0001 (15 AZULL)



