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9199 1: Laplace transform

# z(t) X(s) note
1 .

1 u(t) B unit step
1 .

2 tu(t) = unit ramp
1

3 e~ %u(t) P a>0

—at o3 w
4 e sin (wt) U(t) m a>0
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5 e'at coS (wt) U(t) m a>0

@157 2: Laplace transform theorem

# z(t) X(s) Description
11 e z(t) X(s+a) Frequency shift
2| z(t - Tp) e T X () Time shift
1
3 z(at) -X <f> Time scaling/Time dilation
a_\a
"X
4| t"x(t) (—l)"d—(s) Time multiplication
sn
dz(t
5 ::i(t ) sX(s) — z(07) | Derivative
t
X
6 / z(T)dT (s) Integration
s
0
Underdamped second-order system
. Y(s) w2
Transfer function : X(5) =z T 2Cons F o2
—ogqt
Step response : y(t) = (1 - ﬁ cos(wgt — qb)) u(t), ¢ = tan~! (C/\/l - §2) ,
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Q-1) (10 azuwwn) 9n1 Laplace transform nevdnono z(t) Tugilit 1
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Time (s)
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Q-2) (10 ASUWU) W transfer function T(s) = %% 184 block diagram lugufl 2
Gs(s)
R(s) ——@ Gi(s) =@ Ga(s) | — C(s)
| G4(s)
H(s)
51#i 2: Block diagram d1m¥u Q-2
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Q-3) (25 Azuun) runalv block diagram 1evszuufid R(s) vlu input uay C(s) ulu
output mMaes1y K duiimwiuaiann (K > 0) AaUAIINA8 Wil

E(s 1
) K (s2 + 4s) — C(s)

R(s)——=@®

1
(s +1)

§1J17‘| 3: Block diagram dw¥u Q-3

C(s)

R(s) 199 block diagram 1u§ﬂ17i 3

(a) WM transfer function T1(s) =

(b) A¥ItINTANM K ﬁvhslmsuﬂugﬂﬁ 3 Wluszuuitatios (stable)
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(¢) fualn E(s) Wlu Laplace transform 189&0)o)1oh error wag mmdsngny K = 10
E(s)
R(s)

AU transfer function T(s) =

(d) anydlummasnets K = 10 uag input r(t) = 3u(t) AWAWINMAT steady-state error
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