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Q1. Choose the correct answer of all the following questions.

1. The resistance between the earih electrodes must be:
a. Less than 100 Ohms.
b. Less than 1000 Chms.
¢. Less than 10 Ohms
d. Less than 60 Obms,
e. None of the above

2. Dala Acquisition (DAQ) is for:
a. Acquiring and measuring analogue or digital electrical signal from sensors,
b. Acquisition transducers
c. Test probes or fixtures ur generating analogue or digital electrical signals
d. All of the above
e. None of the above

3. For smazll different temperature:
a The relation between voltage and temperature is linear
b. The relation between voltagz and temperature is nonlinesar
e ¢. The voltage is zev0
d. The voltage could not be measured
e. None of the above

4, A galvanometer is to be used as an Ammeler with Full scale deflection (FSD) 0-1 mA and internal
resistance 75 ohms. To measure 2 2mA current, the required parallel resistance is equal:

a. 75 Ohms

h. 37.5 Chms

¢. 130 Ohms -
d. 100 Ohms

e. None of the above

5. "the voltmeter is placed directly in paralle] with the unknown resistor while in case II the ammeter
is placed directly in series with the unknown resistor”. It is a good methed to measure:

High values of resistances

Low values of resistances

Medium values of resistances

All of the above

None of the above

oo EP

6. An advantage of using the operationzl amplifier applications as DC electronic milli-Voltmeter
using 2 permanent magnet moving coll meter (PMMOCM]) is to minimize the error because of -
a. The high input resistance and low output resistance of the op-amp
b. The low input resistance and high output resistance of the op-amp
¢. The high input and output resistances of the op-amp
& The low input and output resistances of the op-amp :
¢. None of the above -
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=, The following valve is: %t o I *

232 directional roller valve with $pring y . i :EEWV
“b. 3 2 directional plunger valve with spring r -
& 3 2 direcntiopal plunger valve : ' A
d_ 3 7 directional plunger valve with spring - e -
e. None of the above
8. Forthe fnllawin 2 Bistable indirect controller valve, when the -+ control si ynal is ON, then:
: 4 2
a. The air flows from 1 102 [ i
b. The air flows from 1 to 4 : : I"
. - -12
¢. The air flows from 4 to 3 i :\l L/E,
d.aandc £13

¢. None of the above
9. Accordingtoll “>llowing electrical diagram, when A=1 and B=l, then U is:

-2V

a. 0
b 1
sy 2
. d 3 B
e. None of the above
v Cvd.
Lhﬂrk!aﬂ-‘:‘p;m

10. To build the electrical diagram of the relation U = A8+ e
Use NO contactor for A and C, and NC contactor for B
Use NC contactor for A and C, and NO contactor for B
Use NO contactor for A and B and C, but with latch for B
Use NO contactor for A and B and C, but with latch for A ...

None of theabove

P R0 TR

11. To ge{_lhr: sequence A+, wait 10s then A-, the timer in the following system should be:

i an
a. Pneumatically NO
b. Preumatically NC :
¢. Eclectically NO R
d. Electrically NC E—E
e. None of the above .
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12. When push the IA in the following syster, tiie

A+ = A-> B+ B-
A+ B+ A-2B-
At = A-—> B-—2 B+
At = B+ A- & B-
MNone of the above

pan TP

.13.-.;7[”. get the required seque
right):

a. h{},{al,&_bl},'al'
b. bl,(al, & b0),al
c. al, {al &b} bl
d. al, (a0 & bl), b0
e. None of the above

nce in the following systcm,

A+ A=

A+

sequence will be:

the control signals should be {from left to

-
[ Y

! A

14, The equivalent gate of the following symbel ':sl:

a,. Yes

b.. OR

c. AND

d. Comparator

e, None of the above

31

1

ted
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The red dot on the pneumatic devices represenls:
QOutput terminal

Control signal teeminal

Air source terminal

Exhanst terming’

None of the abo. .

. The TRMS is a nonlinear plant. To keep the identification simple the model can be treated as:

Two linear rotor models

Two linear couplings

One linear rotor mode! with one linear coupling in-between
Two linear rotor models with two linear couplings in-between
None of the above

. There are a few important things that the control system designer has to keep in mind when

carTying out an identification experniment, which are:

The numerator and denominator order of the transfer function
The stahility

The input signal

aand b

None of the above

. The sampling time choice:

Is impertant both for identification and contral.

Cannot be too short nor can it be too long

Is important for identification only and should be short
aandb

None of the above

. the matlab function oe(3,4,1) is to identify the system transfer function of:

3 poles and 4 zeros
4 poles and 3 zeros
2 poles and 4 zeros
2 zeros and 4 poles
None of the above

. ‘The TRMS system consists of:.

PC, A/D and DY A converters, Sensors

A/D and DVA converters, sensors, the controlled process
PC, A/D and D/A converters, sensors, the contrelled process
PC, A/D and D/A converters, sensors, equilibrium wnit
None of the above

The closed loop TF of the following controlled system is:
Y0, -2l | cfe l_”f'}__.. [ 6 | yit)
T_ i oy BT

4 C()YG(s) b C(s)G(s)
" 1-Cs)G(s) " 1= C(s5)G(s)
L]
C. __GL d. —ﬂ}—- e. None of these answers
T 1-C(5)Gs) 1= Ci)Gis)
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. None of the above

23, The Integral part in the PID controller:
a Is very imporant and assurcs 0 error value in steady state
b. Is to make the response faster
e. s responsible for the speed of the system reaction
d. All of he above
e. None of the above

24, The Derivative part in the PID controller:
a. Is very important and assures 0 errer value in steady state
b. Is to make the response faster
c. Is responsible for the speed of the systent reaction
d. All of he above
e. None of the above

55 The Proportional part in the PID controller:

Js very important and assures 0 error value in steady state
Is to make the response faster

Is responsible for the speed of the system reaction

All of the above

None of the above

opnTp

26. The overshoot of a system according to its following step response is:

el e

» . —

a. 0.4%
b. 4% i
c. 1.4% oe

d... 23-6% -2 8
e. None of the above - L

-}
@

- - : i
27. The possible value of { of the system in the previous question is:
a. <l
b. =1
c. BetweenDand 1
&
. None of the above

28, It provides a voltage proportional to motor speed:

4. Tachogeneratlor
b. Brakedisk

¢. Moltor

d. Power amplifier

Mone of the above

r
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29, The tachozenerator factor 1s:

_ The change in speed for generated volts of 100V

The change in generated volts for a speed change of 1000 r/m
The change in generated volts for a speed change of 100 r/m
The change in speed for generated voltsof 1V

None of the above

o RO P

30. In control systems, de motors are often used because:
a. The speed are controlled by the magnitude of the applied voltage.
b. The direction are controlled by the direction of the applied voltage
c. The speed and direction are controlled by the magnitude and direction of the applied

voltage
d. All of the above
e. None of the above
31. To switch the all network in the following figure:
| 2 - : : A
i ol s s SR
I p ] : -
1
i L
4 ' o = Qo1
reverse 101 T10.0 V=3
I £y
T _ ME 3 -

Adding NC pushbutton contactor in paraliel with the network
Adding NO pushbutton contactor in parallel with the network
Adding NC pushbutton contactor in series with the network
Adding NO pushbutton contactor in series with the network

None of the above

o R0 TP

32. When push 10.0 for one time in the following network, then:

i) 137

_I i_ ™ TCn

- 1077 100 ms
Ta7 Goo
—H )

a. Q0.0 will be ON after 100ms
b. Q0.0 will be OFF after 100ms
c. Q0.0 will be ON after Is

d Q0.0 will be OFF after 1s

e. None of the above
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he logical expression of the fﬂllﬂwing Jadder network i3

@ Lq = £ : L'z
LA B output
B I -
a A+B Wil -
h, A+ 8
c. AB
d. AB

¢. MNone of the above

34, One of'thc following is not acceptable as input with PLC:
11.2

0.9

10.0

bandc

None of the above

R

35. When push 10.0 three times, then push I0.1 once in the following network:

Mtk 1
=0 ci
,_{ I.._—-— o cIo

o a QOOwillmnmON | . .
- b. Q0.0 will turn OFF _ i

c. Q0.0 still been ON a8 = o

d. Q0.0 sull been OFF "

e. None of the above Pk

F_‘ 1:1_‘_-{901:}

Q2. Fill in the following blanks for the given statements:

1. In the Feedback Analogue Unit, the is used to combine
potentiometer signals to provide the error.

The machine that when rotated produces an emi f proportional to speed which
can be used as a measure of the rotation speed
is

12

3, To drive the DC motor, we usit

4. The is an automatic electromechanical device that uses
error-sensing feedback to correct the performance of a mechanism.

th

The type of the DC motor that was used in the laboratory is

4. The svstem behgvior when 0 2 L=1is

|
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Q3. Figure 5 shows a plot that you got when you did the DC servo experiment.
} g - Tpm 3 2 volts

Figure 5.

1. The name of the system that you should connect in order to get the results

shown in Figure 5 is:

2. Curvel is: .

3. Curve2is: ' >

4. Curve 3 i1s: i

. r—— s - r—

Q4. Draw a ladder diagram that does the following sequence:
When activating the pushbutton 10.0 five times, the output Q0.0 turns ON.
When activating the pushbutton I0.1, Q0.0 turns OFF, pushing I0.1 one more time
Q0.0 turns ON again.
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. w the equwalent eler.‘.mcal dlagram of the following 5}’512*3111
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lame (in Arabic): i s = 1™ I I—au'—-

1. Mhﬁefdbwhguuhfwﬁtm
Satement

1. In ﬂ'lt Fmdba;k Analogue Unit, the ] ud‘::ﬁ
mlmnmngnﬂsmmﬁdeﬂrm.

2. Mmachntﬂmlwhmmutodmmmfmﬁunmwuﬁdmhud
as a measure of the rotation speed is ;

3. To drive the DC motor, we use .

4. The is an sutomatic electromechanical device thet wses ervor

sensing feedback 10 correct the performance of a mechanism.
8, The type of the DC motor that was used in the laboratory is E
6. In the tachogenerator, the change in the generated volts for 8 speod change of 1000 rmm

“ L]
7. The system behavior when0<{<1is .
8. PLC brands (other than Siemens) are: 1- 2-
}-—-—.—' o -
. The range M0.0-M16.0 contains internal relays. _
i&halﬂdunmﬂ:hmimmlmuﬂedﬂ: , the vertical incs
called il
- . .B_‘.__‘__H#
Il.meﬂdiﬂ‘ummumtmmmmw:dw
: "'if‘nmmufmmwwﬂwﬁ?wmﬂffﬂ .
? "'wmingapcmmmtmnguctmwlnmm ( ufmh
."I:rm:nfﬂ:: rvvrn, UL PESESEENCE BN e ~OUEPEL . .
i i ‘2

e the i flows fr0m 0 4
= ' e
02. Comnect pmmﬂ:’ e .
mwitbﬂlhﬂkw pormal pOsT{? i
i
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1. The name of the system that can be obtained when you connect the control circuit
shown in Figure. 3 is

2. Connect the Analogue Unit shown in Fi 4 in order same
system that is shown in Figure 3. i TS s
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Q4- Bpecify the output values for each of the foliowing operations:

{18 polnts)

™

Ll Furry
oA AND

‘ :E: Fuxxy
o8 S 1
4 als
0.7

L Fuzzy Fuxxy| |

'y oR NOT

V.  Fuzzy verisbles pre converiad back info real signals by:
) Furrfer b) Furry NOT ) Defuzzifer o) Classfier
2  The process of comverting a measurnd signal valie o a izzy vardable ks colled:
8) Fuzaificalbion B) Fuzzy Rude
¢} Defurzication ) Cissaificetion
3. The membershin Amction shape used in the fuzzy conirol experiment was:
a) Exponentfal b} Trepezoidal ) Trengriar ¢) Cosine bell
4. The process of asaigning degroes of membership is calied:
8) Furrticefion B} Furry Rute ) Defurzification d) Classification
5 mmmmmmmummmmmmm—wm

2l o b) O-10 c) 1-19 o 0-100

MMdﬂuqmthanHmmhuMwmhmm&hﬁpt

B e g o8 f:‘,, i:':-'".:
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1- Deacribe the function of the slementis) in the following table:
Elament

I-Fuﬂcﬂun

P2

Peiinbinweaeyes ( "mﬂﬂqg dE—l!id!E)
SW1

SW2 ldecode waiskance \nanes for covor
Re 20
R1__|mouk vesiy
2- What Is the pw:m%ﬁ u}mgmn I|".'llll:'llt'.:‘;l':;?:-:- voltmaeter?
becousge tig OP.0wmp 15 o4 Excellent Mf-swt'ﬁ"
Mok resatk in wedudm Goiw (0-\oo) For 3{nals e

3- What Is the purposs of using potentiometer *P1* In the sbove "V Yo
schamatic?

4- clltuuhmmuﬂ!rlmmmnﬂ-uﬂm-hrwh
(0-1000) mV)?

&- What ls the maximum voltage that can be read by the PHEC based on
mmuwﬂ:r

3 L
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