
a) I'm assuming that
Y b) =L { ylt)}

[ ( Gt) -1?ᵈd¥é" dt-sYH.fi:* [yay = s Hs) - y b)

However , taking lying gives another result

4%11%7) -.fi#idy-.e-stdt=fiddqdt--EyI=lj:.yHl-yld
This should be equal to fig of the previous

firs ( Hs) - glory; 1%[8/661] -yb) = firs 61st -y 101
Yls) = 661061=661}

Therefore :

t.im
.
ylt) -* = 1%661 -y*

him ylo) = fig 61s)
too



b) Aswedidina)

him [ ( Gt) ;li:S ;L¥éstdt=f÷.si#e'-s)tdt=f%df..odt=os-oooWhichshouldbeequalto
:

fi:[sus) - yÑf=¥•# 61st] -9107=11%661 .fi?oyH)
"

¥syH)then
fiz.us) -4%111-1=0

fi:◦y /1-1=11%661

C) We know thatyktt-dtdt-s.tt/s),app1yingthistotheresuHfromb):f.Ygy'HI--f!%s6ls)

018 0 QI E

1,0 0 0,5 B

0,8 0 0,08 D

018 O O G

1,0 0 0 A

1,0 O O F

1,0 0 Oil C SS -gain :gl0)
1,0 O O H Initial gain :g(a)
1,0 0,2 • I Initial slope.fi?a.(s.6lsD

Explanations on next page .



The only graph corresponding to an initial gain of 0,2 is I ⇒ go.is I
There are two graphs with zeros . gig will overshoot because of the zero ⇒ gs = A

98 has a negative sign in
"

nls)
"
⇒ Inverse response ⇒ go = H

go is the only one with a delay ⇒ gu is G

Of the remainder with 55=1,0 , 96 has more poles relative to zeros ⇒ Flatter response ⇒ go.is F

Of the two last transfer functions with 55--1,0 , 92 has the smallest time constant, and

will have the fastest response ⇒ ga is B and
g ≥ is

C

Similarity ,
as only two transfer functions with 55=0,8 remain

, g. is E andgs is D

This was part of the last exercise, maybe T.IS) wasn't necessary ?

1-
◦
(s) ↓ Should I have "merged

" the two blocks ?

① ( s) + I T.IS) I Told
&

8 kg F ' Tis -11
'
Tas + I

- Kc s i
o
-

T2is



Combining the given equations ( 2 and Q-kclI-I.at))
I

⇒ Titis + 1)Has -11 ) (To
- kakcltz-tz.se/-))soheforTz

/ + Kake 1( Hs -11 )(Tas.it/)T2=Hs-ilKTzs-1)(To+kQKcT2.set )
I 1

4-◦ +kakctz.se/-)T2=(TiStlKTzs-1)
"

I + Kake
*stlktzstl)

I
% "

(7,5+1×725+1) + kaki# + kakctaiset)

This means that the transfer function for I -_ Gate.at
I

Kake Kake
⇒ 64 =

# stlk~zs.it/-ikaKc=~iTz5-(q+tz)s+kaKc % " + ¥"
I + kakc

I kakcGet =

Tie,
•

ltkakc
ltkakcs

?
Kes -11

kaki
Recognizing terms from the problem text Kci

,+↳k,

Tita =(FÉ)ʰ=T21-ikakc I + kakc

I
⇒ Get =

2254 TH"
' " takes -1 /

Kc

Then 7+72
/ + Kake

= 22 }



≈
,
-172

I + Kake
=

7+72 I
⇒ 2 } =

ME
T.TT

'

ltko.cn

ltkakc

{ =

I 7+72 I

2.T.TT
"

ltko.IT

Then
, finally :

I
Get =

2252+245-11
• K "

By using equations (taibi) :

The steady-state gain is fig Gals)

The steady state offset lforaunitstep) is 1-4%6,61=1 - ku

12,25 1,43 0 I

9135 1,09 0,42 0,58

786 0,92 0,59 0,41

3,13 0137 0193 0107

2,02 0,24 0197 0,03

1,02 0112 0199 0,01

Because that there is no negative signs in the poles in the denominator

of the transfer function .

/All poles are less than 0)

T > 0 and } > 0
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1
Additional measurement ⇒ new 661=0,3*1 • Guts)

New block diagram :

Told
Tanith delay

Q( s) ☐ + ,

without%)
, t.ws,

I kq ¥ ' Tis -11

""]
'
Tas
!

/

"")
&
Tgs -11

'

- Kes
☐

at
-

This



Trial and error , we get instability for 16=175 or 176

Laplace transforming using
tables in the book

2
(5) becomes : 50s ✗b) + ✗ (s) = 2 Us) ⇒ ✗ (s) =

g-og , ,
Uls)

(6) becomes (using the shift theorem) : Yls) = ✗ (s)

(7) becomes Tis . Us) = Yds)-Yls ) ⇒ Us)=¥( Ysls ) - Yls))



We get the following block diagram :

É s
2

50s + I e-
5s


