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Exercises (1): for the following system:

| Q)

H(s)=—

- 9
$°+200,5+1

&« Let wn= 1, Obtain the poles of the system for & = 0, 0.1, 0.7, 1, 5 and guess the
behavior of step response for every value with explanation.
+ Plot the step response for every £ above on the same figure and obtain the
behavior of it from the graph.
& Let = 1, &= 0.8. Plot the step response and obtain the OS%, Ts, Tr, S.S.E &
DC gain by :
1. From the graph.

A)When Zeta equal Zero
(& Untitled*
PUBLISH
I:Il:ll:I Fj EaFindFiles < 5 e E ﬁc ﬁ - ’> L@ %Run Section KJI}\'
New Open Save |£;'_|Curnpare - EH]GDTD ~ | Comment % = 5{;‘] Breakpoints Run  Runand E{}Advanoe Run and
- - = A \_{ Find ~ Indent = - ~  Advance Time
FILE NAVIGATE EDIT BREAKPOINTS RUN
1 clear
2 cle
3 num=[0 0 271;
4 den=[1 0 11;
5 [r,b, k]=residue (num, den)) _




4\ MATLAB R2015a

HOME
-1 EII:::l 'Tj JJ: E [z, New Variable |« Analyze Code [i5T-] E {0} Preferences @ (% Community
=% [ Find Files = § \ma) 3
£t Open Variable + {7 Run and Time [ set Path 'S} Request Support
New New Open IE—J Compare Import Save Simulink  Layout Help
Scrpt v« Data Workspace [ Clear Workspace ~ [ Clear Commands ~ Library v  [J[] Paralel = ~ 5 AddOns v
FILE VARIABLE CODE SIMULINK ENVIRONMENT RESOURCES

€ 9 8 E » ¢ Program Files » MATLAB » MATLAB Production Server » R2015a » bin »

Current Folder [GMl Command Window

MName Mew to MATLAB? See resources for Getting Started.
m3iregistry
registry
util r =
winB4
deploytool.bat
(2] ledataxmi 0.0000 - 1.0000i
| | ledataxsd .
=] ledata_utfBxml 0.0000 + 1.00001
4\ matlab.exe
mbuild.bat
cc.bat
MermShieldStarter.bat b =
mex.bat
|| mexpl
[E] t.bat .
= mecerths 0.0000 + 1.0000i
| | mexsetup.pm
| | mexutils.pm 0.0000 - 1.00001
mw_mpiexec.bat
[%] worker.bat
k =
(1|
f > |
Details ~
l HOME AP BELE09eB(
= r New Variable Analyze Code u]=] @ Preferences ~ e Community
L= q}' (e [ g Find Files & E o lf = E () &
ti» open variable {7 Run and Time |5 set Path ‘= Request Support
New Mew Open IE-‘CD""DWE Import Save Simulink  Layout Help
Script v - Data Workspace [ Clear Workspace ~ (7 Clear Commands v Library ~ |l Paraliel = v 5 AddOns
FILE VARIABLE GODE SIMULINK ENVIRONMENT RESOURGES
€« HE v C: » Program Files » MATLAB » MATLAB Production Server » R2013a » bin »
Current Folder (OB Command Window O
Name Mew to MATLAB? See resources for Getting Started, =
m3iregistry G = L]
registry
util
winbd 2
[Z] deploytool.bat
| ledatageml | T T T
| | ledataxsd 2 + 1
=] ledata_utf8xml
4\ matlab.exe
(=] mbuild.bat Continuous-time transfer function.
[Z] mec.bat
[Z] MemShieldStarter.bat
[Z] mex.bat
| | mex.pl
[E] mexext.bat ans =
| | mexsetup.pm
|| mexutils.pm . .
mw_mpiexec.bat RiseTime: NaN
(& worker.bat settlingTime: NaN
SettlingMin: NaN
SettlingMax: NaN
Overshoot: NaN
Undershoot: NaN
Peak: Inf
v

Details ~ | fx PeakTime: Inf




|Z Untitled®

EDITOR PUBLISH VIEW

EJI:IEI (i (J Fna Fles < 4 nset £, fx il - [2 % [] Run Section 'ﬁ)?

[zl compare v 0 GoTo v Comment % ‘2 il

Mew Open Save Breakpoints  Run  Runand @m Run and
- - > =Pt - { Find ¥ Indent R - - Advance Time
FILE | NAVIGATE | EDIT | BREAKFOINTS | RUM |
1 $Jaafar wael Jaafar 120180534
2 % (w=1)and {I:]:E.) —
4] Figure 1 - b X
3 $d=5°2 + 1 o
4 clear File Edit View Inset Tools Desktop Window Help E
< cle EEE IR P AEIEL:
5 n=2;
_ . Step Response
7 d=[1 0 1]; 4.5 . : ; . : :
8 G=tf(n,d) 4
9 step (G) "
10 stepinfo (G) 354
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b)When (Zeta )= 0.1

& Untitled*

':E:' - [c] Find Files L= Insert 51, fx - D L@ ] S ([E“)),

|1z compare ¥ ) GoTo v Comment 95 ‘sz ¥

New Open Save Breakpoints. Run  Run and l% Advance Run and
- - ¥ = Print ¥ \_| Find w Indent WE| - ~  Advance Time:
FILE NAVIGATE EDIT BREAKPOINTS RUN
clear
clc

num=[0 0 2];
den=[1 0.2 11;
[r,b, kl=residue (num, den)

L, I =N VT oS T

BELEZL2

= | ind Fil | @& £ e
lﬁ EI‘:II:I | Ea Find Fils &1 Hﬁ‘ L7, New Variable | s Analyze Code .f E {0 Preferences @ (*% Community

7> Open Variable = £~ Run and Time Set Path =7 Request Support
Mew  New Open |£J Compare Import Save L2 OP é]) Simulink  Layout E Hel e 3
Script w - Data Workspace [ Clear Workspace v |7 Clear Commands +  Library ~ [l paratel ~ v 5 Add-Ons v
FILE VARIABLE CODE SIMULINK ENVIRONMENT RESOURCES

4« EHA » C: » Program Files » MATLAB » MATLAB Production Server » R2013a » hbin »

Current Folder (OB Command Window

MName Mew to MATLAB? See resources for Getting Started.
m3iregistry
registry

util r =

winfd
[E] deploytool bat
2] ledataxml 0.0000 — 1.0050i
| | lcdataxsd .
=] ledata_utf8xml 0.0000 + 1.00501
4\ matlab.exe
mbuild.bat
mecc.bat
MemShieldStarter bat b =
mex.bat
|| mex.pl
[E] mexext.bat -0.1000 + 0.9950i
| | mexsetup.pm
| | mexutils.pm -0.1000 - 0.99501
[E] mw_mpiexec.bat
[&] worker bat

BEEBEHE

Details ~

) Wwhen (Zeta )= 0.7




(& Untitled*

PUBLISH VIEW

a9 L] Find Files <& Insert = fx - 3 ’/\, L@ 5] Run Section g

izl compare = ) GoTo v Comment % ‘s %

New Open Save Breakpoints Run Run and I__{} Advance Run and

- - ~ = Print = \{ Find + Indent |‘;| wE| i - ~  Advance Time
FILE NAVIGATE EDIT BREAKFOINTS RUN

1 clear

2 clc

3 num=[0 0 2];

4 den=[1 1.4 11:

5 [r,b, k]=residue (num, den)




4\ MATLAB R2015a

HOME

[ r [z, New Variable |s7 Analyze Code ]| E {6} Preferenc
[ qb - L] Find Files {} W - (5]
— £} Open Variable + {7 Run and Time o (5] Set Path
Mew New Open |1z Compare Import Save Simulink  Layout
Script - - Data Workspace [ Clear Workspace ~ L’:@ Clear Commands w  Library - ““ Parallel «
FILE VARIABLE CODE SIMULINK ENVIRONMENT

dm = 5 E » C: » Program Files » MATLAE » MATLAB Production Server » R2013a » bin »

Current Folder (G Cormmand Window

Mame Mew to MATLAB? See resources for Getting Started.

m3iregistry

registry

winbd
deploytool.bat

= ledatasxml 0.0000 1.40031
|| ledataxsd

= ledata_utfB.aml 0.0000 + 1.40031
4\ matlab.exe
mbuild.bat
mcc.bat
[%] MemShieldStarter.bat b =
mex.bat

|| mesx.pl
mexext.bat
|| mexsetup.pm
| | mexutils.pm —-0.7000
mw_mpiexec.bat
[=] worker.bat

BEEEE

-0.7000 + 0.71411
0.71411

Details A
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I:II:II:I Tj [? e < a e Eﬁiv. D L@ LE]RunSectiDn é?
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- - - EPr'nt - 4 Find « Indent | - - Advance Time
FILE NAVIGATE EDIT BREAKPOINTS RUN
1 $Jaafar wael Jaafar 120180534
2 %(w=1)and {':]-125) [ Figure 1 - | X
3 %d=5"2 + 0.25 + 1 File Edit View Inset Tools Desktop Window Help
. clear DAL MAATDEL- A |0E|aO
5 clc
6 n=2; Step Response
K d=[1 0.2 11;: 3 f ' ' ! ' '
|
8 G=tf(n,d) A
3
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Ad)When (Zeta )= 1

& Untitled™

PUBLISH

WIEWW

: Find Files < Insert fe | = D L@ . i
EEZI Tj E? — ) L%| Run Section '\_")>
izl compare v i GoTo~ cComment 9% ‘g %4
New Open Save - - Breakpoints Run Run and lf_!{} Advance Run and
- - - E Print - \q Find = Indent o= | Fap - - Advance Time

FILE NAVIGATE EDIT

BREAKPOINTS RUN

[ T S S

=iz sidue (num, den)




4\ MATLAB R2015a

HOME

S ED:I ™~ QZ E Lz, New Variable | s Analyze Code E {6 Preferences @ [:’_*\i Community
|28 [ Find Files : - :
£} Open Variable ~ f7 Run and Time [l set Path 5% Request Support
New New Open IE—‘ Compare Import Save Simulink  Layout Help
Script v v Data Workspace |7 ClearWorkspace ~ (7 Clear Commands ~ Library  ~  [J]] Paralel ~ - Add-Ons ~
FILE VARIABLE CODE SIMULINK ENVIRONMENT RESOURCES

< = 5= » C: » ProgramFiles » MATLAB » MATLAB Production Server » R2015a » bin »

Current Folder [GM Command Window

MName Mew to MATLAB? See resources for Getting Started.
m3iregistry

registry

util r =

winBd

deploytocl.bat
=] ledataxml

| | ledataxsd

=] ledata_utf8.xml
4\ matlab.exe
mbuild.bat
mec.bat
MemShieldStarter.bat b =
mex.bat
|| mex.pl
mexext.bat -1
| | mexsetup.pm
|| mexutils.pm -1
mw_mpiexec.bat
worker.bat

Details A

. MAILAB R2UT5a

HOME

=] T New Variable Analyze Code o]~ @ Preferences ~ g Community
L '{Il] 11 L5 Find Files J:L El = I_\f |=a) E @ o
E- Open Variable é? Run and Time E Set Path 2 Reguest Support
New New Open |£_| Compare  Import Save Simulink  Layout Help
script . v = Data Workspace [ ClearWorkspace =  [° Clear Commands = Library = [} Paralel = * e AddOns v
FILE VARIABLE CODE SIMULINK ENVIRONMENT RESOURCES

€ g E ¥ C: ¥ ProgramFiles » MATLAB » MATLAB Production Server » R2013a » bin »

Current Folder Q Command Window

Name MNew to MATLAB? See resources for Getting Started.

~

m3iregistry

registry

util

wingd 2
[E] deploytoolbat | ___
1= ledataxml
| | lcdata.xsd s*2 + 0.2 5 + 1
1= ledata_utfB.xml
4\ matlab.exe
[E] mbuild.bat Continucus-time transfer function.
[E] mee.bat
[E] MemShieldStarter.bat |
[E] mex.bat
|| mex.pl
[E] mexext.bat
|| mexsetup.pm
|| mexutils.pm . . .

mw_mpiexec.bat RiseTime: 1.1272
(=] worker.bat SettlingTime: 38.3730
SettlingMin: 0.9369
SettlingMax: 3.4583

Overshoot: 72.9156

Undershoot: 0
Peak: 3.4583

Details ~ | Jx PeakTime: 3.1416 .

ans =




A)When (Zeta )=5

EDITOR PUBLISH VEW 2SN
|{,':| = [q] Find Files < c Insert 5 fx - I> L@ [S— é‘?
|5/ compare * ¥ GoTow Comment % % %
New Open Save 2 Breakpoits  Run  Runand |5 Advence  Runand
v v = [Pt v (| Find + Indent 3| +3 = - ~  Advance Time
FILE NAVIGATE EDIT BREAKFPOINTS RUN
1 $Jaafar wael Jaafar 120180534
2 $(w=1)and (5=¢) 4| Figure 1 -
3 %d=s"2 + 10s + 1 File Edit View Inset Tools Deskiop Windew Help o
< clear DEdS b RAUPEL- G008 D
5 clc
6 n=2; Response
7 d=[1 10 11; —
g G=tf (n,d) ]
9 step (G) |
10 stepinfo(G) ,
11 /
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HOME (e e
= r New Variable Analyze Code mE @ Preferences ~ e Community
= Ell:ll:l - [l Find Files & E = L\? == E e
_ E) Open Variable + éf Run and Time . ﬁ Set Path i:) Regquest Support
HNew New Open L=/ compare Import Save Simulink  Layout
Script - Data Workspace [ Clear Workspace ~  [(* Clear Commands v  Library ~ |l Faratel ~ iF Add-Ons ~
FILE VARIABLE GODE SIMULINK ENVIRONMENT RESOURGES
L I Nt | E v C: ¢ Program Files » MATLAE » MATLAB Production Server » R2013a » bin »
Current Folder [GM Command Window ®
MName New to MATLABT See resources for Getting Started. x
m3ire == ~
registry
util
® | winbd 2
eploytoolbat |  __ _ _ _ _
[%] deploytool.b
=] ledatasml
[ ] ledataxsd 52 + 10 5 + 1
=] lcdata_utf8axml
matlab.exe . . .
mbuild.bat Continuous-time transfer function.
mecc.bat
MemShieldStarter.bat
[E] mex.bat
[ mexpl o
[] mexext.bat ans =
| | mexsetup.pm
|| mexutils.pm . . .
mw_mpiexechat RiseTime: 21.7495
[=] worker.bat SettlingTime: 38.8281
SettlingMin: 1.8070
SettlingMax: 1.9999
Overshoot: 0
Undershoot: 0
Peak: 1.999%
T ~ | fx PeakTime: 104.3931 "




D) When (Zeta )= 0.8

4\ MATLAB R2015a

HOME
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New  New Open || Compare Import Save E) pen Vere &P 4 and fime Simulink  Layout = b Help — e
Script - Data Workspace | Clear Workspace = [ Clear Commands =  Library = |l Paratel = ~  oF AddOns ~
FILE VARIABLE CODE SIMULINK ENVIRONMENT RESOURCES
L el b C: » Program Files » MATLAB » MATLAE Production Server » R2015a » bin »
Current Folder [GM Command Window
Narne Mew to MATLAB? See resources for Getting Started. x
m3iregistry ~
registry
util 2
winbd 90
[Z] deploytool.bat
] ledataxml 52 + 1.6 53 + 1
|| ledataxsd
2] ledata_utf8axml
<\ matlab.exe Continuous-time transfer function.
[&] mbuild.bat
=] mec.bat
[%] MemShieldStarter.bat
[%] mex.bat o
[ mex.pl ans =
[%] mexext.bat
|| mexsetup.pm . .
[} mexutils.pm RiseTime: Z2.4679
(] mu_mpiexec.bat SettlingTime: 3.7562
[%] worker.bat . .
SettlingMin: 1.8037
SettlingMax: 2.0303
Overshoot: 1.5165
Undershoot: 0
Peak: 2.0303
PeakTime: 5.2384
Details ~ .ﬁE W
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FILE MAVIGATE EDIT EREAKFOINTS AUN
1 $Jaafar wael Jaafar 120180534 =
2 % (w=1)and (0.8=¢) —
= 4] Figure 1 - m] Y
3 $d=5"2 + 1l.65 + 1
File Edit View Insert Tools Desktop Window Help k]
4 clear T
Ddde 2RO EL- 2|08 e D
5 clc
3 n=2; Ee(®
te) esponse
7 G=[1 1.6 1]; 25— b PO
8 G=tf(n,d);:
9 step(G) |
10 grid; 2 el o
11 stepinfo (G)
12 o 15F |
E
g /
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Exercise (2): consider the transfer function below describes an elevator system:

o,
H(s)=— 5

e & o
$T+200,5+0,

For this system we want some specifications to be suitable to users:

v Percent overshooting less than 10% (do not shock the users at beginning).

v" Settling time less than 4 sec (don't make users feel boring).
Design the system by finding € and ®», and then give the step response of the complete
transfer function of the system to make sure from the plot.

Solution:

PUBLISH W
'#}' E % lEFmdF‘bs & nsert (=5 R - [> L@ @Run Section ([f?
I (1=l compare ~ C)GoTo v Comment % &z ¥J
New Open Save o o Breakpoints Run  Run and @Mvange Run and
- - - EH’N - 4 Find « Indent #i| [F¢ - ~  Advance Time
FILE NS 0 Figure 1 _ O %
1- clear
File Edit View Insert Tools Desktop Window Help ]
2 - clc = =
3 )ﬂlﬁtﬂ-ﬁ [%*\-'\-W@‘-Eﬂ'ﬂﬂlﬂ [
A= no= [ Step Response
S|= d=[12 1]1; 1 — e e g
6— G =tf(n,d); oot '
7= stepinfo (G)
o8r
8 — step (G)
9 0.7 |
10 o 0.6
g
11 % 05t
E
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Users ¥ ProBook » Desktop ¥ MNew folder (2)

Command Window

MNew to MATLAB? See resources for Getting Started.

4ans =

RiseTime:
SettlingTime:
SettlingMin:
SettlingMax:
Overshoot:
Undershoot:
Peak:
PeakTime:

Jx >>

w O O O O O ;W

.3579
.8339
.9000
L9994

. 9994
L7900

® | | Workspace ®

MName Value
£l ans 7 struct
o d [1.21]
1= G Il tf
n 1

£ >

CommandHitory @
stepinfo (G)
—step(G)

Z-clear

clc

n = [11;
d=[121]1;

G = tf(n,d);
stepinfo (G)
—step(G) v
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