Colorado School of Mines CHEN403

Standard Process Inputs

1* Order Systems
Laplace Domain Time Domain
y__K Y.,k
ODE P vty =K f(t)
Impulse Function y= MK y:%e’”T
f(e)=M-8(t) = F(s)=M e :
Step Function y _ MK ) .
f(t)=M-S(t) = 7(5)2— y_s(rs+1) y—MK(l—e )
s
Ramp Function _ omK ) .
fe)=mt = F(s)=" YT (1) y=mk(e-vreet)
Sinusoidal Function y= AK wte™/" —otcosot +sinot
A = AoK 1+ e’
. = ) =
f(t)=Asin(ot) = f(s):s2 P (rs+1)(52 +@2) _ AK(Z;)T2 ot/ +Lsin[mt+¢], tané = —ot
I+t V1+7°0
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Colorado School of Mines CHEN403

Standard Process Inputs
2" Order Systems

Laplace Domain Time Domain
y___ kK oy
ODE TR ratm il 7 +2Q1:—+y K-f(t)
C>1: y=MK;e“;/Tsinh[£t]
AN T | T
| L c—Jc 1 || G 1
Impulse Function =MK \/2— 5 . t
£(t)=M-5(t) jo—_ MK we -l
F(s)= M ’s? +2Cts+1
= f(s)= C=1: y=MK-te
(<1: y=MK ! e’ sin(ot), o= 1-¢
TJ1-¢* T
. _ -t/ Cz_l C : Qz_l
c>1: y—MK{l e [cosh[ . t}+\/§27_151nh[ tﬂ}
=MK 1—1 1+ 5 exp oy 2_1t +{1- 5 exp C+— “Cz_lt
2| Vet T -1 T
Step Function
f(t)=M-S(t) - MK
M y_s(rzsz+2§rs+1) L=1: y=MK|1- 1+tj
= f(s)=? T
{<1: y=MK{1-e*/"| cos(wt)+ 5 sm(o)t)
J1—
=MK|1- et sin (Dt+¢ 0=- , tan¢ 1-¢
e :
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Colorado School of Mines CHEN403

Standard Process Inputs
2" Order Systems

Laplace Domain

Time Domain

Ramp Function
f(t)=mt mK

m sz(rzs2 +2§rs+1)
_2

V=
= f(s)=

Forall cases: y, (t)=mK(t-2(r)

(>1: y=y, +mKte ™" [2§cosh[

=y, +m§T[[2§+ Zcz_l]exp[ &= 2_1t]+(2§—
-1 T

: y=y,+mK(2t+t)e"’

/ _ 2
D oy=y, +mKre‘€/‘[2Ccos[ 1-6 ]
T

J1-

6/ 2
m 1-¢
sin(wt+¢), ®

ﬁ :

(5

T

, tan¢ 2§“1 ¢

202 -1

N

o +2Cts+1

C>1: y:eii/ [cosh[ - t]— 5 sinh[ Cz_lt]]
Je-1 i

%l[ﬂaf = e

]
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Colorado School of Mines CHEN403

Standard Process Inputs
2" Order Systems

Laplace Domain Time Domain

For all cases:

v.(t) =A?K[(1 -0’7’ )sin(mt)— qurcos(wt)}

AK

\/(ZcoC'c)z +(1-o' )

F=o't' ~20°7 +1+ 407 =(1- ') +(20t)

= sin(wt+¢,), tan¢, =-

20t
1- @t

E>1: y=y, + AK%e’tc/T [2Qcosh[
T

Sinusoidal Function
AoK

-1 | o*t+20%-
t |+
] J& -1

1) :fsin(cotll V= (1:232 +2C1:s+1)(s2 +m2) =y, +AKE[[2§+ w't’ +2¢ _1Jexp[ L-ye-1 t]J{ZC— o't +20 -
= f(s): z+(Dz 2k \/Cz_l t \/Cz—l
s+ o

C=1: y=y, +AI’(%€’[C/T [2r+(m212 +1)t]

sinh[ St tﬂ
T

C<1: y=y, +AK%etC/T[2CCOS[

J1-¢

T

1-¢ \/(wzrz - 1)2 + (Z(DCT)Z

ﬂt}szrz +2¢ _1Sin{ﬂtﬂ
T

T

=y, +AK e*/"sin(w,t +¢,)

ol
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