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Industrial control systems Prof. M. Barghash IE dept SoC Uoj

1D:

rise time for the following system

7

G(s) = s2 4+ 14s + 40

C+4) (S+10)




Q2) calculate the steady state error if u(t) = 3t*2
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Q2 a) (2.5 points) Find the steady state error to a step input the following
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Solution l \




Q5) find the steady state error for R= 2 + 3t (5 points)

R(s) = o>\ Els) K (s)
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s(s? +3s+1)
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Q2 a) (S points) Find the steady state error to a step input the following

1 1
s '(i) " &1 S +4s5+ 10

._Sl-reP inPVIl'—
{p:lim .L___ E
S s oS+l s+

N \Y5\
‘_ 1 O
=== 0
C A
A ™ )

~ o 9\




Ampurier gain

—bi!llll—'——’
















Quiz 4  Industrial control systems prof. M. Barghash i€ dept SoC Uol

Name 13}
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For following system what is the steady state error for R= Juft) +5t
s(ts+ D(s +2)
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N~ Name ID:
S
ru.w. For following system add a controller to achieve 0.1 steady state error for a step input
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-
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7 /& (s+1)(s+2)




Q2)for the following system design the steady state error for a step input to be zero and for a ramp
input to be less than 2 (design the controller)? (note K(s) is any function of s to be suitably designed)
(10 points)

Mg K(s)
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Q2)for the following system design the steady state error for a step input to be zero and for a ramp
input to be less than 2 (design the controller)? (note K(s) is any function of s to be suitably designed)
(10 points)
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Name D

Answer the following question

Q1) write the differential equations describing the level system
Ballle







R M2 T
S'e Cond Car F(TMD)
o= Mp 7, 4+ Ki(Xe-2)
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Name ~
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Q1) find the steady state error for Rz(@é‘- u(t)
K(s+1)
s(s+5)(E+7)
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Quiz.. PID Prof M. Barghash Industrial control
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Name ID
Ziegler-Nichols method applied to g1 I { 275‘0
Y i
W=7 — 93-9 l
&5, =13 7%
~ 17454
i} rad /|
Byo—F— hs= 059,
1 i 3 35 \/° - |. 6 S
to=0 '[‘|‘055 -tz—z 15
The response when
we changes the input
from0.1 to 0.3KW
KP Tr Td rom 0
the output changed
E 01'(51 7| - according to the
0 6;“ figure
PI W x| 3, | ~
T30, =
A
PID = | 271, | 0.57,
KTt L] [9:295
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Q) Tune the PID controller using the zeigler nichols oscillation technique

of
Cotroller K, T T
P 05K, v 0
1
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Name

Q) Tune the PID controller using the zeigler nichols oscillation technique

D
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0
0 1 2 AW e
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K32

The response above is obtained for the system for the PID auto tuning Ziegler Nichols oscillation

method. What is the PID controller

lype ol
Controller K,
p | 05K,
Pl 045K,
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Name D

() Tune the PID controlle using the zeigler nichols oscilltion technique

Unit-Stp Response saat Ku® 30
Y Y Y T T T Li

|

I —2-%“
;. i \k=3°

06}

02t | | 1

GL.AAAAAAA.A,
[N N S N U N N A B B




ELJ 1 VI &

Quiz ... PID Prof M. Barghash Industri
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Name ID

Ziegler-Nichols method applied to q1

The response when
we changes the inp
K 4 T
P d g the ot
K O;g;&- 7| according to the
a0 figure
PI WO' o |3, | ~
5.2 LGS
WAV
PID = | 27, | 057
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Find the equivalent transfer function for (5 points)
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Q4)Find the equivalent transfer function for (5 points)
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Name: ID:

Find the equivalent transfer function
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CONsE nt LED{@LE[)&@) LEosﬁ

yo fClSel-up()

%

PinHode (LEDI, OUTPUT :
PinHode (LEp2, ourpur) ')
PinMede (LEP3yOUTPUT);

|

\oid \oop ()
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diqitalWite (LEDI) WIGH)
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dﬁihjl wiite(ED2sHOH;
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digiarwrie (LEP5)













T
For the fo.'fowmg Arduino LED write the code for the l'lghtlng Sequence right then mlddle then left 1 left then
iddle , separate each with 1 second delay
J,y,m’ i J’dqn ({892
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rhd) VLT LA A ; .
5;; the following differential equation using OL_)E;; |2 F 5 ]
Y+3X+2t=0 X(0)=0 X(O)..—.IJ.
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COMSE ik LED|=6  LEpe. 5 Leos i
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Pin HOJQ(LED')OWPUT\B
PiHede (Lepe)ourpur
Pin Mode (LED3y OUTPUT );

diqitaiWiite (LED)) WIGH)S
AE\Q (\Oo\ 1

di‘g;}qjl Wr:t:gz(LED 2sHIGH))
Ae\ﬁ (\oo\)‘

ArSEH\er‘ke(LEDSJH‘GH\')
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e code forthe lght to start from leftto right; separatedbyﬂ.lseconds
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Quiz Industrial control systems Prof M. Barghash IE dept Scho Eng Uol 23/7/2024
Name: 1D
For the following pole find the peak time
>
-1+j1
Quiz Industrial control systems Prof M. Barghash |E dept Scho Eng Ual 23/7/2024
Name: 10
For the following pole find the percent overshoot

>

-1+j1
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NAME: 1D:

For the following system with roots shown in the following s-plane find the rise time, settling time and
percent overshoot

o

2453 s-plain




Otz 3 irscdiastrigl comtrod s

tiarne

PRp———— - Srrr-ant g
Find the rise ting for the folicwing 2o ~ e
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A R
Model the following and find the transfer function
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Quiz control 5/1/2025
Name D










NAME: D:

For the following sstem find the i time,seting time and percent vershoot

[ 54

i 454415

= |




Q5) a) For a and b poles in the following find the associated settling time and percent overshoot (5
points)

b s=-2+j2
S-plane
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(S45)(546)
(S+1)(542)
damping ratio of >0.8. (you must use the root locus figure below) (7.5 points)

02) a) For the following system ( = , H=1 design the feedback controller k to achieve a
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Name ID 4

For the following system determine K that achieves a damping ratio of > 0.7 and settling time < 2§

GH(s)= (s+1)/ (512 435 +10)
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=







_ (s+7)(s+8)

Q6)What is the ) a) For the following system H (S) — design the
s(s+5)

feedback controller k to achieve settling time < 0.666. (you must use the root locus figure
below) (5 points)

v

K H(s)
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D

following system determine K that achieves a damping ratio of > 0.7 and settling time <2 s

(s+1)(s+2)/( (s*2 +s +10))

Root Locus
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-~ r i r- . 2 B o a 2 B =

Real Axis (seconds'1)







inary Axis (seconds
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Name D

For the following system determine K that achieves a damping ratio of > 0.7 and setting yme < 25

GH(sJ= (5+1)/ (s"2 435 410)

[l |
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(547)(s48)

(6| What isthe | ) For the fllowing systemH (S) = —5(;4'-5)— design the

oedhack controlle ko acheve seting tme < 0666, (you must use the roolocus figure

below) (5 poins)
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Name D

For the following system determine K that achieves a damping ratio of » 0.7 and settling time < 3§

9
GH()= (5#1)" (s#2)/ (513 +35 +10)) 1’5 5 7

pla
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D

sllowing system determine K that achieves a damping ratio of > 0.7 and settling time<3s

i+1)* (s+2)/( (s*3 +35 +10)) . o S B i £
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