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1.1 aFinsamunanonogui(zeros) wagin(poles)nosieniuiiilss naudadnlsideton s (Laplace

operator)

1.2 8F1NgANNNNYBBING 1 A1gAV8(final value theorem)ndd Laplace transform
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2. AQIUANRANAIAAIFIABBUNNULIL (a) unit step WAL (b) unit ramp m@mxuumuquiugﬂﬁ 2 139
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2.1 G(s)=———
(s+1)(s+3)

10s
2.2 G(s)=

s(s+1)(s+6)

R(s) | + C(s)
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3. 1ﬁ1ﬂﬂﬂﬂ"li?lﬁ]\‘iﬁ\‘lﬂﬁ%WTj%"IN(VlN@]EN{qlﬁ'Jﬁ?IE)\‘I Routh-Hurvyltz) AIATISULADYTNTINTDN FTUUNH
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Wangwm EJTE)%NTlﬂ(closed-loop transfer function) Faaollih

(n) T(SF%

@) T(s)=s3+252[i-5s+5

@) T(S)=(s+5)(i2022s+2)
© T(S)=s4+3;3(:-(;(—)i_s22'-|5-)s+106
o T(s)me 10(s+2)

s =35*+55+10
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Laplace transform : F(S)=f: f(t)edt

Laplace transform table and Laplace transform theorem

Item no. f(t) F(s) Item no. Theorem Name
1. 5(¢) 1 1. LLA(D] = F(s) = LJ”(t)e”"df Definition
1 2. Lk ()] = kF(s) Linearity theorem
2. u(t) E 3. LIAD + (0] = Fi(s) + Fa(s) Linearity theorem
4. Lle 91 ()] = F(s + a) Frequency shift theorem
3 () lz s. Lfa-1) = e THs) Time shift theorem
§ 6. L[ f(at)] = éF(%) Scaling theorem
4 n!
: t"u(t) sntl 7. < [%] = sF(s) — f(0—) Differentiation theorem
_ 1 &*f ) . . .
5. e atu(t) 8. < 7 = s°F(s) — sf(0—) — f(0—) Differentiation theorem
s+a !
. w 9. £ [ZZ{} = s"F(s) — i s" K =1(0—) Differentiation theorem
6. sin wru(t) 5 =1
$° + w t F(s)
10. < U f(7) dT] = — Integration theorem
s o= s
7. cos wru(?) 2+ @2 11. f(=) = lin}) sF(s) Final value theorem!
12. S(0+) = lim sF(s) Initial value theorem?

! 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.

2 For this theorem to be valid, /(¢) must be continuous or have a step discontinuity at 7 = 0 (i.e.,
no impulses or their derivatives at7 = 0).

d v 1
Transfer functions (Waﬂwmﬂi@u)

First order system : G(S)=C(S) = 1 = K
st order system : R(s) —asta, Ts+1
w,
Second order system : G(s)= 5 -
sT+2Cw, st+w,
1 B e 4
Time Constant: 1 =—=—— , Peak Time: 1 ,= == , Settling Time: 1, =———=4T
Cw, w1 1-¢ Cw,

__gm
Percent overshoot: 208 = PO=100¢ V1-¢2

Routh-Hurwitz Criterion  Q,(s)=a,s"+a, ,s" '+..+a,s+a, a,#0

noo

S : Cln an_z an_4 Cln_6 cee b1=_ 1 al’l an—2
| —1 _ _

A La, n—3 a,.5 A, 5 ... n n—1 n—-3

-2

s"Ciby by by by b —__lja, a,,
| 2_

n73 | a

R O R : n=1|@p1 dyos
| (
| : : : 1 |a a

. } = |"n-1 n—3

2 T 0b b

S | kl kz 1|¥1 2

1 |

s c =_i y_y dy_s

0 | 2 b |p b

S m, 1B, ;

911 841N 8




	รศ. ปัญญรักษ์   งามศรีตระกูล
	ผู้ออกข้อสอบ
	รวม


