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4. N1 damping ratio (T), undamped natural frequency (wn), settling time (T S), peak time (T p),
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5.1) 1 K=10 2a¥MUD4 undamped natural frequency, damping ratio 148& 2% settling time.
52) M0l K 1911 damping ratio = 0.7

53)  WMIMANUAANAIAAIAI(steady-state error) A Ramp input 10 K=10
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Laplace transform : F(s)———f: f(t)e " dt

Laplace transform table and Laplace transform theorem

ltem no. f(t) F(s) tem no. Theorem Name
1. SELAD) = F(s) = J He Mdt Definition
L. 8(1) 1 Loy = For =, St ¢
1 2. NALAIG)] = ki{(s) Linearity theorem
2. u(t) 3 3. LLAD + D] = Fi(s) + Fas) Linearity theorem
4. Fle “f(H] = F(s +a) Frequency shift theorem
1 5 L — T = e " F(s) Time shift theorem
3. t u(t) S_2 'l
6. E[f(ar)] = ;F(;) Scaling theorem
n!
4. ru(®) gn+l 7. K [j—{] = $F(s) — f(0-) Differentiation theorem
—at 1 ol 2 » ) -
5. e u() 8. £ s = 5°F(s) — sf(0—) — f(0—) Ditferentiation theorem
s+a
W 9. 4 [21”,{ ] = s"F(s) - }1 sEA=10~)  Differentiation theorem
6. sin wtu(t) 53 k=1
s+ w ' F(s)
10. & { ADdr| = - Integration theorem
5 Jo= $
. w —_—
7 cos wiu(l) 2+ @2 11. f(=) = lin}) sF(s) Final value theorem'
R g
12. F0+) = lim sF(s) Initial value theorem?
s
' 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, f{f) must be continuous or have a step discontinuity at7 = 0 (i.e.,
no impulses or their derivatives at 1 = 0).
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Transfer functions (HanFua18 1o ")

First order system : G(s)zc(s) -1 __ K
o R(s) a,s+a, Ts+1
w,
Second order system : G(s)= - .
sST+2C0w, stw,
1 o s
Time Constant: I ==—— Peak Time: T,=—7===5 | Settling Time: I,= =4T
Cwn wn\/l_c Cwn

__&m
Percent overshoot: %0S = PO=100 ¢ -2

Routh-Hurwitz Criterion (s)=a, s"+a _ s" '+.+a s+a, a,#0
n n n—1 1 0 0
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