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r(t) > d }'(f)* 15t order
bs + ¢ systems
iInput output
that is: Y (S) _
R (s)
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1st order
systems

that is:

the can be
rewritten as:
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1st order
systems

= gain of the system

= time constant of the system

the transfer function:
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Example 1:
Y (s 2 pole:
( ) — s=-0,8
R (s) 5s +4
K ,=2/4 =0,5 T=5/4 = 1,25
Example 2: pole:
Yis) i F2 R

R (s) s+ 4

T=Vs =
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(1) y(t)

" 1st order
systems

input output

in order to calculate:

Y(s) = _‘I’_ R (s)

Y(s) = K, —
(Ts+1) \s s (Ts+1)
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y(t)

N 15t order

systems
output

e
y(t) = &Y (s)]
hence, the unit step response is:

y(t) = K, (I-e™"'"), t >0
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unit step input
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the unit step response is:
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Observe that, for the unit step response:

y 4

y(t) = K (1-¢"), t>0

If t=T = y(T)=K_(1-¢')=0,632K,

If t=2T = yR2T)=K_(1-¢7)=0,865K,
If t=3T = y@BT)=K_(1-¢7)=0,95K,
If t=4T = yd4T)=K_(1-¢7)=0,982K,
If t=5T = y(BT)=K _ (1-¢7)=0,993K,
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1st order
systems

What is the output?
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y(t)

" 15t order
systems

output
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1st order
systems

y(t) = §‘1[Y<s>]

hence, the unit impulse response is:

y(t) = I?r" e t>0
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the unit impulse is:
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Observe that, for the impulse response:

y(t) = =27,

Ift=T = y(T)=(XK,/T) " =0,368

If t=2T = y(2T)=(K,/T)
If t=3T = y@3T)=(K,/T)

(K, /T)

¢ =0,135

T\

K,/T)

¢~ =0,05[

K, /T)

If t=4T = y4T)=(K,/T)™ =0,02(K,/T)

If t=5T = y(5T)=(K,/T)

¢ =0,007

(K, /T)



Time domain analysis - 15t order systems




Time domain analysis - 15t order systems




Time domain analysis - 15t order systems




Time domain analysis - 15t order systems




Time domain analysis - 15t order systems




Time domain analysis - 15t order systems

1st order
systems

What is the ?
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y(t)

M 15t order
systems

output

Y(S) —_ O > — 20 O +
(Ts +1) Q S S (Ts +1)
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1st order
systems

hence, the unit ramp response is:

y(t) = K, (t=T+Tk™""), t >0
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1st order
systems

If K, =1, the unit ramp is:
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1st order

systems

--------------------------------------------------------------------

r(t) = w0 A
e

""""""""""""""""""""""""""""""""""""""

— W

0

""""""""""""""""""""""""""""""""""""""

unit ramp input




Time domain analysis - 15t order systems

the unit ramp response is:
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the unit ramp response is:
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A }-’(t) Error for the unit ramp input
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y(t)

15t order
systems

output
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y(t)

15t order
systems

: . 1 T
e, = lim slE(s) = lim s[4 A
50 s-0 g7 Ts+1
= lim L T
-0 Ts +1

SS
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4 }-’(t) Error for the unit ramp input
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