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Date: 20 / 5 l2O?A
Aerde mi c Y c ar : 2ll 23 - Zll?+7
Atten pt: I ftrm:(l)

Notes:Ansueronly five questions except last question compulsory answer. Ail
questions carry equal nrarks

Q1.DC shunt motor, V=25OV, Ra=O.4'C), Rf=25Os}. atno load the current is 4,4, and
the speed N=8OO R.P.M. Find speed of motor when a. Load cuffent (21)A
b.Alding resistance of 0.4() to armature- c. Adding resistance of 100'CI to field

winding.
Q.2.Dc series motor has Ra=O.O[K) 

" 
when four series field winding connected in

scries each one has resistance Rs=O.O6f!,its spccd:75O r.p.m when I;r=l OOA
and terminal voltage :12O Y .What is the speed of motor if the freld winding
connected in two parallel branches each one has two series field winding and
the torque rernai.u constant.

Q3. A 75H.P. 4OOVd.c. shunt motor has tull load etficiency of (90.5% ) at speed of
I OOO R.P.M., Ro:O. I (},Rr---2QOf). Calcul'te a. Useful torque. b.
Electromagnetic torque. c.No load torque.

Q4.A I2KVA single phase transformerhasratio (8OO\200) V and f=SOHzhad
tested zrnd gave following data: R I :4'O, X 1 = 1 (IfI, R2=O.2'O, X2=0"5'fl. No load
current lo=6Aat p.f O.25. Determine apptied rroltage at ftill-load at p.f.-0.9.

Q5.A 4OOKVA transformerhas maximum efficiency of (98.6)% atload (3OO)KVA
at p.f. of (0.8). Find efficiency of transtormerif operated at fbllowing load:

(lOO, 2OO,300. 400. -500)KVAart p.l'. of o.9.

Q6. Answer the following:
l. . Pk:t characteristic of speed and armature current of dc shunt motor (n/Ia).
2. Numberelectrical braking of dc shunt motor and Explain briefly dynamic

braking.
3 . Find starting current of dc shunt motor if v:l OOv, Ra: l'Cl and resistance of

st.rrter is Radd=20'C).
4. What are the main factors must be required of parallel operation of

transformers.
5. Plot charac teristic of torque and armature current of dc c ourpound

motor(Talla).

Coo<l Lu,clt

flxaminc r
AsstProf. Kamit .I. Ali

flc ad of f)c partnrc nt
Asst Prof. Dr. Ayad A. AIIDULI(AI'I
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'IlEe : -1 flouE
Itrre:19 l5l2tt24
Attrnrpl: I
Fom :1Eirral Exrrnrirration

2[2i-2021

Notes:Ansrreronly five questions €xcept last question compulsoryans^wer. AII question-s
tarry equal rnarks

QL. The open circuit and short circuit teslreading for a 3-phase . star- comected" IOOOKVA,
2ofl)VSOHz synchronous generator are:
Ffuld current(A) : lO 20 25 30 40 50
Line E.M.F.(V) : tt00 l5O0 176$ 2(n0 2350 zffi)
S.C. Current (A) : 20O 250 300
Caculate tte ftrll bad volrage regulatbn atp.f.0.9leading. by:l,synchronous impedarrce methad.
2.Am5rer runl nrethcxl.

Q2. Fird the noload voltage of 3-phase, Gpole alternator, star-connected" which runs at sgreed

l2mR.PM. Having f1u,V pole of O. lWh .I$ stator has 54 slots having singb laycr winding.
Eacb coil has I tums trnd the coil is chorded by one slot.

Q3. Two three phase , sta.rcorurected ahernators I and 2 suppty load of 4OOOKW at p.f. O.8

lr.gging .rnd sbare the load equ:rlity. Ttre excitation of machine 2 h adjusted to supply krcrd of
20OA at p.f.(0.875) laggrng. The per phase syrchronous irrpodance of nrachine t is (0.4+jl2

)fi aodmachine 2 is(0.5+jl0)O . Find current,p.f,,e.rruf. ardload aagle of eachmachine if
terminal vohage ls 6.6KV.

?

operated atfull lcad at p.t-^(0.t1) leading. Find curent , p.f. andpowerdeliver fronr nrachine B.

Q5. A 6-Pole. 4{X)V, 3-p}rasc,5OHz ,star connect synchronous n'}otor l'ras (Ra={).5 (),7.s=4 ())
/phase, tekes currcnt o(15)A at urrity p.1'. w'henopmting withccrtain tieltl currcnt. ll'the kr:rd

torque increasc untill thc linc currcrlt be 6O.4 whcn (he hcld current renritin constalnt. Cnlculatt:

thc gross torqrtc: irnd rrcr,r, p.f
Q 6.Arx wer the folorv ing :

l. What arer thc n'rain rnethods of syncfur:nizatirxr discovery of irlteruators u'ittr bus-bar.

explain one of them-

2. What ar.' the nrain conditions n)usr be requiled in synchroniz'.ttion operatiott tlt,o alternators

in paralbl.
3. What are lhe dift'erences between syucluonous and i.uductkrn ruachines.

4. Def'rre svnclrronotts condenser.
5. How can synclrrottltlls rl)(-rt(lr ,4e'r'ating in u'ide r'angc porver lhctt-rr.

Cootl Luclt

Ifxanriner
Asst Prof.Kamil J Ali

Head of Deprrtrnent
Asst Prof. l)r. Ayarl A. ARDtILKAFI
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Date. 16 / Os l2O?A
Academic Year t X\?3.-2O2A
Attempt:1

t

Form: (1)

Notes: Ansrvc:r Five ucstions All hitvc thc szrlrc rnzrrks.

Ql/A. r\nswer tlrrer of :

l. Mentinn the advantages and disarlvantages of c1,'cloqnnverter?
2- The inverters can be classified into thrce categoric.s aceording to the source, cxplain

rnith figures?
3. Compnre betrvccn half ond frrlt bridgc invcrtcrs ?
4. Whrt is The applicable reage for delay angle? Why?

B. 'I'lree plrasc full rvavc vultage controllcr supplies a Y-conncr:ted resistive load ol'R=10 (}
and the Iine to linc input voltaBc is 2OE V(rnrs){i, r{z. thc dctav angte is eqnat to 1l/4 .
deternrine the rms output voltage.

Q2/ A. Draw the output voltage of controlled full-*'ave rectifiers Rl-load For a:90".
R- Calcrrllrtc Vo.r.,r* And power factor for a 130 Vrnrs,60 I{z srrpplied to rycloconverter rvith

R=8 (l and L= 20 mrr. I-he lrequency of output is 15 Hz, at delay angle u is (2zrls).

Q-!/ A tull"bridge invcrter has rn RL loud rvith R - 15 f,l and L= l0 mII. Tht' inverter output
frr:qurncy is 40O Hz. (.a) Determine lhe value o[ the dq source requirr:d to establislt a load
currcnt rms that has a frrndamental frcquency component of 8 A. (b) Determine ttre TIID
of the loarl current.

Q4/ A tlrrec-phase Llncontrolled bridge recti.tier is supplied by a 48O-V rms line-to-Iine 6{l-tlz
source. The RL load is a 100- 9I resistor i.n scries rvith n lS-mH inductor. Determine lhe
nwcrage :rnd rrns lo;rd crrrcrrts

Q5/ A. Drlwa 1fta eqnntlon of rintpnt voltege-ean+irille-a1$iltj6weliibtlfterr R-lond foi n > l0o.
B. What does the Pulst'-r*'idth rnodulation (II\{M) provides? What are rlistinct advantages

and disadvantages?

Q6/The six-pulse cnntrolletl i.s supplied fornr n lOO-V rms line-to-line 60-Hz three-phase source
that t'er! a Rt.-load rvith an Il of 1Z Il. llse tlre fig. helorv to ti'ind:
l. cr al :rn average load current ot -f A.
2. Tlre value of Z srrch tbat the Jrd ar:

cur:rcnt is lcss than 5 pcrccrt of /, .

M ;il,
lLLry Aryb (dqrBr

Good Lrtck

Braminer Hcnd of Departmenf
Asst Prof'. Ilr. Ayad A. ABDfII-I{AFI

o.4

ni

o-2

o.l

JDI
-.: ill.-r iil

,f

I

"-l:]+'l I
i- lE

/ /, \
lt,/ \:

Asst. I-ect. Srrra H. Iiaraj
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It
{t ticierrtilic ltff arclr

fikril Ilnirersil.y
Collcge of Engincerlng-Shirqat

Electrlol Eoglneerlng Dep&rttnetrl
Form:

Notes: Alrswer Four q:resrions only. All quesrions have tfre satne tnatks.

Q1/ A- Find dircctional dcrivstive of f(x,y,z) : xz + 4y3 - 32 + 8ry, at
P"(-1,1r-2) rvith a veetor make angle zrl4 with positive a-;rxiq.

B.Test converge or diverge sequence? ..r. : #
Q2l A. Plane 1 : [!*(6x + Z)d.A lies in xy-plane, evaluate the area where R is

the region bouuded by: y= x+1, xJ, x=0 and x-axis.

B. Find sum of following series by telescoping test: Xf,=, {# - +}

Q3/ A. Use Long division methotl to l'ind L-l of :

2s3-5s2+2s+20F1s7: s"_Ss+6
B. Find the local extremc values of the t'uction:

f(x,y)=.13+y3*3xy+tS

Q4/ A. Find the frormula [a"] of the follorving sequences:

-1 
-l 

-11) f
t

2)
4 1632

1-''
6'""'5 5 7

B. Find Laplace lparrsfbrrn F(s) of I f (t) : t.ezt.sin3t

Qs/ A. Use chain rule to firu (*) ""d (*) of w : e4,

x:2r'2+s ,y:L
.s

B. l-ind sum of follurving geornetric serics:
A1\
r. t (tn?)n

llEl

()ood Luck

Asst. Lect. Sura H. Fara.i A.sst Pnrf. Dr. Ayad A. ABDULKAFT ,1_T1

)
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Mi n i s tr-t, al I{ i g h a r Ed u ca t i o tt
& ScicntiJir Rescarch

'fikrit [Jnh.'ersltv
l-llr-^ 

^f 
rr'--:-^^!:-- Cq!-^^+

Class: 3d Ctasr : Semester tt
Subject:. Commrrnicatloa il
fime. -1 hours
Attcmpt: Flrsf

Note Ansrver all qrrestions. All questir-rns carrv eqrral marks

Ql/,{/ What are the t1.pes of sarrrpling techniqtresi- Explain thenr briefly rvith sketch .

Qt/B/ F.xplain bcriflv rvith block diagnrrn thc synchrnnous dctcctor of FSK?

Q2l liind thc DT signals and the rninimurn sarnpling rate and Nycltrist interval fcrr each of the
fbllowing signals.

(a) x(f) : ('*('919.9)'z

ft) x(t) : 1 + co.s(2000rrt) + 10.sin(400Ozr)

(c) x(t) - 
co's(4o0o7rt) x co's(1 ooo'rr)

?lt
(d) Find lhe dtrty cyclc (D) l'or (a), (b) and (c) if ptrlsc dtrrarion (r) is 0.2 ms.

Q-1/ The intbn'rration in an analog signal voltage rvavefonn is to be transn-ritted over a PCM system
rvith an accuracy + 0.1% (Quantization error must be * 0. I %). The analog signal has a bandrvidth
of l00l{z and an arnplitude range of -1 0 to +10 volts. Find (a) thc stcp sizc Ar' (tr) the minirnunr
sampling rate needed.(c) the number of bits needed in each PCM word.(d) the rnininrum bit rare
rcquircd in the PCM signal (e) the ninimurr absolute channel bandwidtlr requt'ed for transrnission
of this PCM signal. (f) Sketch and brieflydescribe the basic stages of a pcM codec.

Q4 / A signal m(t): Cos(7000rt) is sampled at a rate of 64 klfz in delta modulation (DM) scheme.
Find (n) flre nrinimum value of step size (A) to avoid slope overload (b) Granular noise power
(c) SNR (d) Assume A:n ltnd the maximum amplitude of the signal input to prevent slope overtoad.

Q5/ Ansu,sr only one llom thc following
A"/ 50 dillerent rnessage signals, each witlr a bandwidth of l0 kHz. are to be multiplexed and
transrnitlcd. (a) Find lhe nrinimum baadwidth rcquired it FDM-AM-DSB is used. (b) Find the
minimum bandwidth required if FDM-SSB is used and there is a need to insert a guard band of
2kHz bctwccn channels and (c) Find the bit ratc and required bandr,r.idth if TDM. PAM is used.

B/ Draw the following formats for the given binary sdquences (01 0 I I00 l )
(a) None- Retum-to-zero (NRZ) signaling
(b) Return-to-zero (F.Z\ signaling
(c) Bipolar r€tum-to-zero (BRZ) signaling
(d) Manchester code
(c) On-ollsignaling

()ood f;r.cl,:

Examincr
Asst Prot'. Dr. Ayad A. ABDULKAFI

Hcad of Departmcnt
Asst Prof, Dr. Ayad A. ABDULKAFI

4l
t l.:lV"Xll.l (ltlV**V,lrr:,(V..r-rl1 ,.1o.r.1iss\i'-- - -. - -- -ll\rrt"p.rrr-r,-.)t:l()r(l tssv

I l' 'Academlc Yeal. z 2O113-2O124...
Exam Form ( I
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4{rl* t{ah
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lUiolstry of lligher Education
& Scicntilic Reseurcb

'Ilkrlt Unlver*lty
College of Eo&incerlng-Shlrqa t

Electrical Eaglnerrlng D€partmert
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Class: 40 Semster: tt
Subject: lnformatlou'fheor),
"Ilnre: 3 horrs
Date: 23l512424
Aeademic Y esr : 2O23-2O24
Attempt: I l-ornr: (I)

Notes: Answ'cr all All have the sanre narks.

Q1/A/Given thc conditional probability. Find the input probabilities (P(xr) and P(x2)) for
maxirrrum r eceiver entropy H(Y)"-*

0-2 I
0., 

_J

QIIB/ Show that I(X,Y):I{(X) - H(X/\')

Q2/ Answer only one from the following
QZI N For the channel model shown beside. lf P(xr): P(xz) : O.25
Find the channel capacity, channel efficiency and redundancy

o.1

o.2

xf
o.7

Q2/ B/Fiod the chq'r'.el

rl !f
0.7

Q3/ A source generate one of five messages randomly with probabilities are O.2,0.25, O.25,
0.15 and 0.15. (a) Find Huffman binary code and detemrine the efficiency of this code. (b)
Repeat part (a) for ternary code. (c) Find P (0) and P ( I ) at the encodcr output in (a) and (b)

P(Y/x): 
I s

xl v

o.1

Yz

Yr

capacity*ar:d_,1cdr.urclaucy_fbr thc BSC shorvu. As5r'rrtc I11,) :2 bits. t

Q4/ The parity-clreck matrix lbr a LBC is given hy; f I I I
u: I r l o

Lt o I

IO
ot
00

0-l

tj
(a) Construct the generatorn'ratrix of this code. {b) Construct the code table generated

by this matrix. (c)Deterrnine the error correcting capabilitics of this code. (d) Find the
con'ectcd wurd at Rx lbr thc lbllowing rcceivcd words l0l100. OO0 I l0 iurd 10l0lO.

Q5/ Consider the (7, 3) code with g(x) : xa + x3 + x2 +1.
(a) Find code table and minimum Flamming weight
(b) Use Hamming bound to flnd the error correction capability
(c) Design the encoder circuit using g(x) polynomial.

Cootl Ltu:l;

)
llead of Department

Asst Protl Dr. Ayad A. ABDULKAFI

Pagc 1-l

x2

- 
.,

Examiner
AsstProf. Dr. AyadA. ABDULKAFI $
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i$fbFal 6gl.rl[ s6

4JUdl 4-,.idl e* d a-,,lJil All.r""Jt dt.-lii ( 1-5) ,j.sl^lt

i^t-*Ct 
eLt, -,\ry"

Jr)4 4-J-\

Total Hrs

Tutorial

15

l.Basic concept and units:

Electricity & atomic structure of substance, current and current density
current flow, electric circuit, E.M.F & potential difference, international
svstem of unit. abbreviation for multioles & sub- multioles. ouantities derived

{ -l from Sl units, un its of force-eners, toiqud an? po*er,-relation between

energy and heat, electric units, efficiency, and percentage efficiency.

2.An circuits:

Ohms law , resistivity & conductivity ,temperature effect, internal resistance

of a source ,open circuit & short circuit, equivalent resistance :Series - parallel

- Series/parallel - delta and star connections, equivalent voltage source:

Series - parallel - circulating current method , floating source method &
grouping of E.lVl.F sources, double subscript, power calculation in dc circuit,
introduction to network theorems, types of sources : independent and

dependent voltage and their transformation, Kirchhoff's laws, KVL -KCL,

Class Semester Code Subject
Total Hrs

Theory

Total Hrs

Practical

I L EE111
Funda menta ls of Electrica l

Engineering I
45 30

84

Topics Covered Hours/

Semester

10

20
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f6lr/..21[ &suirl[ 1^3 i

Maxwell's circulating current (mesh analysis) ,nodal analysis, superposition

theorem, Thevenin's theorem, Norton's theorem, maximum power transfer

theorem, Millma n's theorem, su bstitution theorem, reci procity theorem.

3.Alternation quantities:

Magnetic fields, magnetic fields due to electric current, rnagnetic fields in a

coil, force in current carrying conductor across a magnetic field, left hand rule,

magnitude of the force, electromagnetic induction, Faraday's law, right hand

rule, magnitude of induced e.m.f, magnitude of e.m.f in a coil, generation of

single phase voltage, waveforms - instantaneous value and real value, relation

between time and angle, max. - average &r.m.s. values of alternating and

sinusoidal voltage and current, form factor and peak factor, phasor quantities,

voltage and current relations in pure resistive inductive and capacitive circuits.

15

I

85
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Class

i

SubjectSemester Code
Total Hrs

Theory

1 2 EE121.
rvrlvqrtrgllfglJ vl EtElll tt olt-

Engineering ll
45

Total Hrs

Practical

Total Hr

Tutoria

1530

Resistance, reactance and impedance, conductance-susceptance and admittance,
the phasor diagram series -parallel - and series / parallel circuits, power calculation

in ac circuits, power factor & power factor correction.

l.Analvsis of sinele-ohase ac circuits:

Equivalent impedance: Series-parallel, Series/parallel-delta and star connections,
introduction to network theorems, Kirchhoff's law: IWL-KCL, Maxwell's circulating

currents (mesh analysis), Nodal analysis, super position theorem, Thevenin's

theorem, Norton's theorem, maximum power transfer theorem, Millman's

theorem, substitution theorem, reciprocity theorem, power calculation (complex

power).

c circuit:lex number &its application to a2. o oC m

Series resonance: quality factor-selectivity -half p.ower - frequency and bandwidth.
Parallel resonance: quality factor-selectivity- half power-frequency and

bandwidth, Series/ parallel resonance circuits.

3. Resonance:

10

10

10

86

l- |

Topics Covered Houls/
Semester
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Magnetic field, direction of magnetic field, characteristics of lines of magnetic field,

magnetic field due to electric current, magnetic field in a coil, force in current

carrying conductor across a magnetic field, right hand rule, magnitude of the force,

electromagnetic induction, Faraday's law, magnitude of induced emf, magnitude of
emf in a coil, mmf a magnetic field strength, Magnetic constants, reluctance,

Magnetic leakage and fringing, Magnetic factors, Magnetic circuit: Series- parallel

and Series/ parallel, Kirchhoff's laws for magnetic circuit, hysteresis and factors

effect on its loop, hysteresis loss and eddy current loss.

4.Magnetic circuit:

10

5.Permanent MaRnet

LOnOtUOn ror mlntmum votume or a permanenl magnel, loao lrne or a permanenr

magnet, force between two magnetic poles, magnetic pull between two iron

surfaces

5

87
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Hardware, Software.

1.lntroduction to Computer:
4

What makes up a personal computer, The motherboard, The microprocessor chip, The

power supply, Expansion slots, Memories.

2.Elements of a Pe rsonal Computers

2

What are input/output devices, Monitor, Video cards, Keyboard, Mouse, Recognizing

lnput/ Output Ports.

3.t ln

2

What are storage systems, Working with Disk Drives, Hard disk drives, CD drives, Other

storage devices.

4.Workine with Storage Svstems

2

5.Windows Operating Svstem

What is Windows, looking at the Desktop, Using the Start Button, Using the Taskbar,

looking at a Typical Window, Running Application Programs, Looking at Files and

Folders, Customizing the Desktop Display.

4

Entering and Editing Text, Working with Documents, Selecting Text, Editing Text,

Formatting Text Characters, Adding Bullets and Numbering, Finding ltems, Replacing

Items, Changing the Paper Size, printing a Document, Adding Page Numbering, Using

6.Usins lvl icrosoft Office Word

5

88

Hours/

Semeste

r
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Headers and Footers, lnserting Pictures, Drawing Objects, Understanding How Tables

Work.
I

T.Using Microsoft Office Excel

Understanding Basic Terminology, creating a New Blank Workbook, Opening

Workbooks, closing a Workbook, Saving Workbooks, Entering Data in the Worksheet,

Selecting Cells, Copying and Moving Data, Changing the Column Widths, lnserting

Rows, Columns or Cells, Deleting Rows, Columns, and Cells, Managing Worksheets,

Formatting Numbers and Decimal DigitE, Changing Cell Alignment, Understanding

Charts, Adding Page Breaks, Printing the Worksheet.

i6

B.Aleorithms and Flowcharts

Simple sequence charts, Branched charts, Single loop charts, Multi loop Charts.
4

'ao
?
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Class Semester Code
Total Hrs Total Hrs Total Hrs

Subiect

a

Total Hr

Tutoria

-r-:
90

L 1 EE1,1,4 Computer Programming I 30 30

Class Semester Code Subject
Total Hrs

Theory

Total Hrs

Practical

1 2 EE1,24 Computer Programming ll 30 30

l.lntroduction to programming languages

An introduction to C ++, its advanta.ges, comparison with other

languages

- lntroducing the steps of writing the program, the effect of the changes

and the constants

4

Attribution phrases, mathematical expressions, increment and decrements

operations

2. Data Programming

- Types of data
2

2
3. Variables and mathematics operations

Semest

Hours/

er

An-infrr dr ratian

Topics Covered
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Practical exerclses to define variables, and to introduce and manipulate

mathematica I operations

4.lf and Switch Statements

Relation and Boolean algebra, and Conditional Effects using if statement.

conditional statements of switch Statement

2

5. Repetition statements

Repetition statements using the while loop, do... while loop, for loop, and

nested iterations

4

Basic of arrays definitions, vectors, one dimensional array,

What is one dimensional array in C++?

What is a one-dimensional array?

How do you declare a one-dimensional array in C++?

Examples

6

7. Multi-dimensional arravs

lntroduction to Multi-Dimensional Arrays in C++

How do you declare a multidimensional array in C++?

What is the benefit of a multidimensional array?

Examples

6

9L

t



Republic of lraq
Ministry of Higher Education

& Scientific Research

Tikrit University

College of Engineering - Shirqat

Electrical Engineering Dept

Oyflr aglfa+

.{^ l<lt zgo'lt, qlklt lllrsll. t'sls9

'r#2r &(h
Lll *'lt t.1r- i^rlI il 12

ry!,PAII [,.qt-3.t1[ 1^j,

8. Functions:

definitions of functions in C++

Introduction to C++ programming?

The main.function in C++ programming?

Create a function in C++

4

Class Semester Code Subject
Total Hrs

Theory

Total Hrs

Practical

1 7 EE112 Digital Techniques 30 3d

Total Hr

Tutoria

I

l.Number Svstems and Arithmetic Operations:

Digital concepts, General number formuJa: Binary, octal, decimal,
hexadecimal and BCD numbers. Numbers conversions, Numbers
Arithmetic. 1's and 2's complement of binary numbers. Signed numbers,

arithmetic operations with signed numbers.

B

lnvertor (NOT), AND, OR, NAND, NOR, X-OR and X-NOR gates

2.Loqic qates:
6

92

Topics Covered Hours/

r

Semeste
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3.Boolea Alqebra:

Boolean operations and expressions, Law and rules

DeMorgans theorems. Boolean analysis of Logic circttits,
forms

of Boolean algebra,
Canonical and standard
of Boolean expressions.

I

8

4. Los ic S i mplifrqatiani

Boolean expressions and Tmth table. Sirnplifications using Boolean algebra. The

I(arnaugh rtap, Karnaugh map SOP minimization, I(arnaugh map POS

mrnimization, Five-variable l(arnaugh maps.

B

Total Hrs

Theory

Total Hrs

Practical
Class Semester

30 30EE1.22 Logic Circuits1 2

Total Hr

Tutori a

6
Basic concepts, lmplementing Combinational Logic, Universal Property of
NAND and NOR gates, Combinational Logic Using NAND and NOR gates.

l.Combinational Looic Analvsis:

B

93

Code Subject

Topics Covered Hours/
Semester

2.Functions of Combinational Loqic:
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Basic Adders, Parallel Binary add mparators, Decoders, Encoders,
lVl u lti plexers, Dem ulti plexes

er, co

Latches, Edge-Triggered Flip-Flops, Flip-Flop operating Characteristics,
Flip-Flop Applications.

Flops:es and Filp-3.La
6

Asynchronous counters, Synchronous counters, Up/Down counters, Counter
applications, Basic Shift register operations, SISO-SIPO-PISO-PIPO shift registers,

Shift Registers Applications

qisters:rs and Shift Re4.Cou

10

Class Semester Code Su bject
Total Hrs

Theory

Total Hrs

Practical

Engineering Drawings Itl1.
t--

EE113 45

Tota

Tutoria

-f:--

94

Topics Covered Hours/

Semeste

r
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1. Introd uction and sta ndards i nformation:

Tools, sheets, sketching, ISO standards, lines, titles, scales, tables.
6

201

2.Geometrical constructions

Bisection line, Bisection an angle, pentagon, hexagon, polygon, Arc. Ellipse

3.Electrical drawins:

I ntroduction, symbo ls,con ductions, d istri b ution boards.
4

4.Computer aided drawine (CAD)

lntroduction, Menus, toolbar,Toom, grid, snap, limits, units, Lines, circle, point,

Arc, Ellipse, rectangles
15

Class Semester Code Subject
Total Hrs

Theory

Total Hrs

Practical

1 2 EE123 Engineering Drawings ll 45

Total Hr

Tutoria

1. Proiection:

95

20

Topics Covered Hours/
Semester
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lntroduction, First angle projection, the production of engineering drawings,

dimensions, sections.

2.lsometric drawins (pictorial):

I ntrod uction, isometric p rojection, di mensi ons, sections.

10

m r i

lntroduction, ray, redraw, Copy, move, rotate, scale, erase, Break, mirror, array,

trim, extend, Dimensions, hatch, blocks, lnsert, layers, print, text.

15

Subject
Total Hrs

Theory

Total Hrs

Practical
Class Semester Code

451 1 EE116 Mathematics I

Total Hr

Tutoria

15

96

Topics Covered Hours/

Semeste

r

rrt h r-rtrt r'._^- -



Republic of lraq

Ministry of Higher Education

& Scientific Research

Tilait Universify

College of Ergineering - Shirqat

Electrical Engineering Dept

oyrtL arrd4.

.{^ldt "$a+ll', qllult A&lLt';L/l
-r*)2i irAk

Lqi'lt [.sr-3xlIin12

i{ft /d-alt f,.,1r-3.rl[ po3

Brief Review: Trigonometry, Analytic Geometry, Sets, Relations, Functions (Algebraic and

Trigonometric), Differentiation and lntegration.
72

Matrices and Determinants: Definitions. Properties. lnverse of a matrix. Solution of Equations

(cramers rule).

Complex Numbers: lnvented number systems, The Argand diagram, Addition, Subtraction, Product,

Qutient, Power and Roots, Demoiver s theorem.

Transcendental Functions: (lnverse Trigononfetric, Natural Logarithmic, Exponential and Power.)

i) Definitions ii) Properties iii) Graphs iv) Derivatives and Integrals

Applications of the Definite lntegral: areas between curves. ii)Volumes of revolution. iii) Length of

the curve. iv) Surface Area of revolution.

6

6

9

12

Class Semester Code Subject
Total Hrs

Theory

Total Hrs

Practical

1 2 EE1.26 Mathematics ll 45

Total F

Tutori

15

97
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i{^ ldt AAJL, slklt Allrill. e'l119

't*)21&rah

Ll i)r l[ i..1g ir, I I il l2

A$lrFAlt [,sr-i*l[ 1-3

n lntegral: Trapezoidal, SimpsonApproximatio

Trigonometric Substitutions, Quadratics, Partial Fractions, lntegration by parts, Further Substitutions

tVlethods of I ntegration

Definition, Properties, Graphs, lnverse hyperbolic, Differentiation and lntegration,

Hyperbolic Function

Representation of Vectors in space, unit vectors, Scalar Product, Vector Product.

Vector Algebra:

The polar coordinate system, Graphs of polar equations, Plane area in polar coordinates

Polar Coordinates:

8

15

B

6

8

Total Hrs

Theory

Total Hrs

Practical
Code SubjectCl ass Semester

Total Hr

Tutori a

98

Hours/
Semester

Topics Covered
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,

qaklt "++11,, .{lLlt r\,1$lt i.rt)1

-rr2i itah

tl i)*. l[ [.,1r- l. I I ir l2

iglr^ZItf,.,1r-l^rl[p"3 ;

15

1. Static:

Force system, unit's system, parallelogram law, forces + components, resultant of coplanar
forces components of force in space; moment of a force, moment of couples, equilibrium:

Free body diagram, coplanar system, analysis of trusses, friction:

Nature of friction, theory of friction, coefficient of friction, centroids & center of gravity - centroids
of area, centroids determined by integration, moments of inertia: Parallel axes theorem, 2nd

15

2. Dynamics:

Kinetics of particle, rectilinear motion, curvilinear motion, rectangular components of curvilinear
motion, normal and tangential component of acceleratlon, kinetics: Force, mass and acceleration,

kinetics of particle newton's 2nalaw

15

99

1 1 EE115 Eng. Mechanics I 30

Hours/

Semeste

[,

Topics Covered

I
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Class Semester Code Su bject
Total Hrs

Theory

Total Hrs

Practical

1 2 EE125 Eng. Mechanics ll 30

Total Hr

Tutoria

15

15lntroduction, Active materials & theirspecification, work and heat in idealgasses and steam

1st law of thermodynamics practical law in steam and gasses, 2nd law of thermodynamics
practical law in steam and gasses.

l.Thermodynamics

15
Hook's law, tension and compression stress, thin-walled cylinders and spheres, combined

stress (Mohr's circle) shear and normal stress, stress in beams (initial principal).

2. Strength of Materials:

100

Topics Covered Hours/
Semester
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1 1 EE118 Arabic [anguage 30

2 13 i-).9;,.J1 ctiJl

ai-Jjijl ;j,^€ltj II*JFJI ;j^€ll

2 r-)ldi*ill i.il^).cJ

4 k l_nl: ,iL - OIS - Cl

2 &lilt .iu: &ult

4 + JJ,i^llJ 4L) d3,i^llJ d$^ll J -i^ll

2 i-ilIYtr j+*iltr J-lt

2 dJE-i^ilJ &till r-,1

a

3 ,,-llJl ,"lt_i a;>t+.l1 - is:;Jl ai-il

2 -EtilYl cr)Y:_r Lrll r-rAl

t

101

Class Semester Code Subject
Total Hrs

Theory

Total Hrs

Practical

Total Hr

Tutoria

Hrs Per

Semester

Topics Covered

2
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Class CodeSemester
Total Hrs

Theory

Total Hrs

Practical

Total Hr

Tutoria

t

Amfis/are, This is, What's this in English, Numbers, Practising conversations, morning expressions.

He,she,they, his/her, questions, countries, adjectives, nouns, reading and speaking, numbers.
Negatives, questions, short answers, jobs, personal info, roleplay, socialexpressions (1). Possessive

adjectives, possessives, has/have, adj+noun, the family, listening, the alphabet, on the phone,

Present simple I I we/you/they, a and an, sports/food/ drinks, adjectives, verbs, language and

nationalities, roleplay, how much is it

Present simple he/she/it, adverbs of frequency, the time, words that go together, lifestyle
questionnaire, days of week, prepositions of time. Question words, pronouns, this and that,

opposite adjectives, places, readingand writing, can l?.There isf are, prepositions, roomsand
furniture, in and out of town, vocabulary, directions. Was/were born, past simple-irregularverbs,

saying years, people and jobs, have/do/go, when's your birthday?. past simple -regular and

irregular, ago, weekend activities, time, seasons, making conversation, going sightseeing

!

I

, Can/can't, requests and offers, verb+noun, adj+noun, opposite adjectives, everyday problems. I'd

like, some and any, like and would like, shopping, food, in a restaurant, listening, signs all around.

Present continuous, present simple and present perfect, colors, reading and listening, what's the

matter. Future plans, clothes, opposite verbs, social expressions (2), reading and speaking. Revision,

transport, a mini autobiography, roleplay, showing interest

10

10

10

1.02

I

Subject

I

Topics Covered
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'rr23 &{Ah 
I

tll).t l[X.s-]rt[r{12

rybFail' {..1r-irl[ 1;3 I

OyntL A{rrd4t

The atom, models, wave nature of light, dual nature of matter, wave function,
energy-band theory of metals, insulators and semiconductors, crystal structure,
ionic, covalent and metallic bonding, energy hand of crystals. lnternal structure
of materials cell, packing miller indices, crystal planes and directions, braggs law

and x - ray diffraction, electronic ballistics

'l'ikrit I hniversitv'a, dt

12

Mobility and conductivity, energy distribution of electrons, fermi level, work

function.

2.Electrical cond uction in metals

10

Semiconductors materials (Si, Ge and compound semiconductors), extrinsic
semiconductors, fermi - level in semi-conductor, diffusion and carrier life time,

Hall effect.

3.Semico nductors:

B

103

Topics Covered

t

r

Hours/

Semeste

I
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Class Semester Code Subject Total Hrs

Theory

Total Hrs

Practical

1 2 EE1.2l Physical Electronics ll 30

Class Code bjectSu Total Hrs

Theory

Total Hrs

Practical

Semester

30I 1 EEL17 Physical Electronics I

Total Hr

Tutoria

15

Total Hr

Tutoria

15

p-n junction in equilibrium, current-voltage characteristics, charge-control

descriotion of a diode transition and diffusion caoacitances. diode switchine

1,4l.Semiconductor

heteroju nctions and dou ble heterojunctions.
mes, ls,e S mao de nto

I

Rectifiers, zener diodes voltage regulators, clipping circuits, clamping circuits and

wave form generation.

104

Semester
Topics Covered

2.Diode circuit applications:
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Single-phase three wi

ar{Fl ai(Al+

tlU*.1[ [..1r-].rlI &ta

q^kll.Arrtt,

f6lr.2 lt X^ r- l.rl[ 1^3,

QUJ\ {L-}\ iJ^".':Jt L,l\ cl1;

15

1

1

re system, circlediagram,3- phase balance and unbalance

system star and delta connections , power in 3-phase circuits.

Varactor diode, tunnel diode, photodiode and photovoltaic(solar) cell, Light

emitting diode, principle and operation Of semiconductor laser, metal Electronic

palasilics semiconductor diode

B

2 1 EE211 Electrical Networks I 45

RC, RL, RLC, circuit in series and parallel

e Transient Circu

105

r'-

Oy{lLrllrrda+

3.Other tvpes of semiconductor diodes:

Class Semester Code Subject
Total Hrs

Theory

Total Hrs

Practical

Total H

Tutori:

Topics Covered
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-r$Li etah

tlA,,*. l[ A.,1.* i,rlI rll2

iglrfat e.o-i,,.ltf.q3_.ifti

3.Coupling:

Magnetic coupling. coefficient of coupling, equivalent circuits linear and ideal

transformer.
1

t - u/ * v 1 -ffilltf.-TnxtrnciaRot:. 
d orRa tn. -l

15EE22L Electrical Networks ll 452 2

25
Response of RC, RL and RLC in time and S-domain.

One port networks, y-z-h-g and ABCD parameters, image and iterative

operations, attenuation and phase functions, and insertion loss of networks.

202. Filters:

106

Hours/
Semester

Topics Covered

1.Two -Port Networks :

Class Semester Code Subject
Total Hrs

Theory

Total Hrs

Practical

Total H

Tutori;
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e6l rx2 lt f,..1 r-l,r l[ g.3

Constant k-filters, low pass and high pass, modern filter design, Butterworth and

Chebyshev filters, network transforrhers, and all pass filters and active filters.

1,4

Basic transistor operation. volt-amper equations for the BJT, regions of
operation, graphical analysis of BJT, regions of operation stability &
compensation graphical analysis of BJT as an amplifier, small-signal
models , analysis of CE, CC , and CB configurations . BJT as a switch,

. current sources using BJTs

1. Bipolar J u nction Tra nsistors (BJTs)

Junction field-effect transistor (JFET)' physical operation and static
characteristics. - [i{etal - Oxide semiconductor FET (MOSFET):

Transistors:2.Field Effe

oepleUon -type rvrL/Dr-tr r, ennancerllent - type lvl\.I-tr I . - urv analysts
of FET , the FET as an amplifier, graphical (load line ) analysis , small-
single FET models, analysis of CS , CD and CG configurations , using
FETs as switch , voltage variable resistor , and constant current source

1.07

Topics Covered

-. ^]lr-.

Total Hr

Iutofla

il'

Class Semester Code Subject
Total Hrs

Theory

Total Hrs

Practical
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Lll)*.1[ 6r-irlI ill2

i$f lr)dafl [.q -,*irl[ 1,6

2 2 EE225 Electronics ll 30 30

2 1 EE215 Electronics I 30 30

15

15

152 2 EE225 Electronics Il 30 30

10

1 . l\Iultistase Amplifiers:

Analysis of multistage amplifiers (voltage gain, current gain. etc .)..

types of multistage amplifiers ( cascade .... etc

10Transformer-coupled amplifiers, single-tuhed amplifiers. tapped and
double-tuned amplifiers

2.Tuned molifiers:

10Description and operation of silicon controlled rectifier, diac , thyristor, GTO

3.lntroduction to four laver

and triac

108

Semester
Topics Covered

CIass Semester Code Subject
Total Hrs

Theory

Total Hrs

Practical

Total H

Tutori:

Class Semester Code Subject
Total Hrs

Theory

Total Hrs

Practical

Total H

Tutori;
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152 1 EE21] Electromagnetic Fields I 30

109

Class Semester Code Subject
Total Hrs

Theory

Total Hrs

Practical

Total Hr

Tuto ri a

Topics Covered

r

Hours/

Semeste

l-:1. --
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?

The Cartesian coordinate system, vector component and unit, vector field, dot
product, cross product, circular cylindrical coordinate system, spherical

coordinate system. .

2 .Coulombs law and ctric field intensitv:

Single-phase three wire system, circlediagram,3- phase balance and unbalance

system star and delta connections , power in 3-phase circuits.

6

-GAUSSI IAw and divergence:

electric flux derrsity, Gauss's law- application of Gauss's law, differential volume
elernent- divergence, Maxwell's first equation.

4

4. Vector opeiator and divergence theorem:

energy and potential energy expanded in moving a point charge, the line integral

- definition of potential difference and potential, the potential field of point
charge. The potential field of system charge , conservation property , potential

gradient, the dipole.

6

5-Etrer
Conductors dielectrics and capacitance, current and current density, continuity
of current metallic conductors, conductors properties and boundary condition,

rnethod of irnage semiconducfor. Nature of dielectric material.

6

6.Capacitance:
Poison's and Laplace equations, examples of the solution of Laplace equation,

examples of the solution of poison's equation.

4

15EE227 Electromagnetic Fields !l 3022

110

fl:c<
Total Hrs

I Utonat
I

I

I

(amo<}ar Qr r h iant
Total Hrs

"-r fieory*-
Total Hrs

- rracucal-- "
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Boit-savart law, amperes circulate law, curl stokes theorem, magnetic flux and

magnetic flux density.

I .The steady magnetic fielcl:

B

Derivation of steady - magnetic field laws, magnetic forces.

2. The scalar vctor magnetic potential:
6

force of moving charge , force on differential current element, force between

differential current elements, force and torque on a closed circuit.

rials and inductance:3 ate.M

6

4. Time varving and Fields equations r

Faradays Law, conductors, conductors in motions through time independent

fields, conductors in motion through time dependent fields, displacement

oli+ da,,:o.i.r-:.tx-. a-dtigisii*;i**,.';,'e!U,{. I Ii9^[5rt&P,9tBLf.-O-tSJ,

Mathematics Ill 45

6

4

Tutoria

15

Wave in general, wave propagation in lossless dielectric, wave propagation in

free space, wave propagation in conductor

5. Electromagnetic wavel propagation

2 1 EE21.6

111

Houls/
Semester

Topics Covered

Class Semester Code Subject
Total Hrs

Theory

Total Hrs

Practical
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?

l.Vecto rs cont.

i) Equations of lines and planes. ii) Product of three or more vectors.

iii) Vector function & motion: velocity and acceleration.

iv) Tangential vectors. v) Curvature and normal vector.

10

13
i) Function of two or more variables. ii) Partial derivatives,

iii) Directional derivative. iv) Gradient, divergence and curl.

v) Tangent plane and normal line. vi) Maxima, minima & saddle point.

2. Partial Differentiation:

i) First order (variables separable, homogeneous, linear - Bernoulli and exact ).

ii) Second order (Homogeneous and nonhomogeneous).

3.Ordjnary differential Equations:

iii) Higher order differential equations

10

4.Laplace Transform (1. T.):

i) Unit step function

ii) Gamma function.

iii) Definition of L.

iv) Properties.

12

1.12

Topics Covered Hours/
Semester
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iii) Solution of differential equations using Laplace transforms.

C \ A n n I i raf i n nc*,lo r"t:h o so n a I f ra i ert o ri ps a n d p I e ct ria".pir,an,r itL".

B) lnverse Laplace Transform

i) Properties.

ii) Partial fractions.

113

4
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152 2 EE226 Mathematics lV 45

Sequences: convergence, test of monotone. ii) Series : gebmetric series, nth partial sum, test of
convergence, a lternating series. iii) power and Taylor s series.

l-.Seo uences and series :

15

i) Double lntegral. ii) Areas and volumes. iii) Double integral in polar coordinates. iv) Evaluation
of volume and tr,iple integral. v) Evaluation of surface &surface integrals

2.Multiple lntesra ls

10

3.Fourier Series:

i) Periodic functions. ii) Fourier series - Euler formulas. iii) Even and odd functions. (Half- Range

4.Matrices cont.:

i) System of linear equations (gauss elimination). ii) Rank of a matrix iii) Eigen values and Eigen

vectors

10

10

1.14

Class Semester Code

Subject

Total Hrs

Theory

Total Hrs

Practical

Total H

Tutorii

Hours/

Semeste

r

Topics Covered
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2 2 E8228 English ll 30

10

Tenses, bilingual dictionary, parts of speech, words with extra meanings, social expressions,

information gaps, informal letters. Present tenses, describing countries, making

conversations, exchanging info, linking words, describing a person. Past tenses, making

connections, time expressions, telling stories, while/duringffor, writing a story. Quantity,

articles, buying things, prices and shopping, markets around the world, filling in forms. Verb

patterns, future intentions, hot verbs, plans and ambitions, a song, writing a postcard

10

What's like, comparative and superlative, talking about cities, directions, discussion, relative

clauses (1). Present perfect and past simple, for and since, past participles, word pairs, relative

clauses (2), writing a biography. Have(got) to, should, must, travelling abroad, compound

nouns, at the doctors, holiday in January, formal letters. Time and conditional clauses, hot

verbs, in a hotel, what will you do, linking words (2). Verb patterns 2, infinitives, shops,

describing feelings, exclamation, talking about childhood, writing letters

Passives, verbs and past participle, notices, exchanging info, writing a review. Second

conditional, phrasal verbs, social expressions, superuolcano, giving advice, adverbs, writing a

jigsaw, giving news. Hot verbs, bring/take/go/come, saying goodbye, information gap,

roleplay, telling stories. Present perfect simple versus continuous, reported statements,

adverbs, formal and informal letters, writing stories.

I
r-u

115

E

Class Semester Code Subject
Total Hrs

Theory

Total Hrs

Practica I

Total Hrs

Tutorial

Hours/ '

Semestel

r

Topics Covered
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I

2 1. EE2 13 Engineering Statistics 30

l.lntroduction

lntroduction to the knowledge of statistics, Nature of the data and statistical

1 symbols

2

2.Table Width and Graph Representation

Table Width, Frequency distribution table, Relative frequency distribution table,
Collective distributions, Graphic representation, Types of repetitive curves

6

3.Measures of concentration or mediation

lntroduction, Arithmetic mean, Engineering Center, Harmonic medium,

Quadratic mean, Mediator, The vein or the top, Other measures of mediation or

concentration

6

4.Scattering or variation measuresI 6

116
I

Hours/

r

Semeste

Class Semester Code Subject
Total Hrs

Theory

Total Hrs

Practical

Total H

Tutori;

Topics Covered
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lntroduction, Absolute dispersion measures, Relative dispersion measures,

Standard Class.

Introductiolr, Tlie
5.Torsion and flattening standards

instinct, Torsion measrres, Flow Meters
4

6.Principles of probabilitv theorv
Introduction, Terms and Definitions, .possibility, Probability and harmonic

analysis, The probability of drawing, Biz Theory

6

2 1 EE212 Electrical Machines I (DC) 30 30

L4
General principle of rotating electrical machines. Construction of DC machines.

EMF and torque Equation of DC machines. Types of armature winding of dc

machines. Armature reaction in DC machines. Calculating demagnetizing and

cross magnetizing force. Commutation of DC machines.

1.DC machines.

Classification of DC generators. The fundamental characteristics of DC

generators. Characteristics of DC separately excited generators. Condition

required for buildup voltage for self-excited DC generator. Characteristics of DC

series and compound DC generators. Parallel operation of DC generators.

2.DC generators.

16

1.17

I

Subject
Total Hrs

Practical

Total Hr

Tuto ri a
Class Semester Code

Total Hrs

Theory

r

Hours/

Semeste

Topics Covered
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Parallel operation of DC shunts generators. Parallel operation of DC series

generators. Parallel operation of DC compound generators.

L.DC motors.

Principle operation of DC motors. DC motors torque equation. Types of DC

motors. Characteristics of DC motors. Characteristics of DC motors. Speed

control of DC motors. Starting of DC motors. Braking of DC motors. Efficiency

of DC machines.

2 2 EE222 Electrical Machines ll (DC) 30 30

1"6

2.Transfo rmers. 1,4

118

Class Semester Code Subject
Total Hrs

Theory

Total Hrs

Practical

Total H

Tutorii

Topics Covered Hours/
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Operating and construction of Transformers. Single phase transformers. Open

and short circuit of transformers. Parallel operation of transformers. Three

p hase tra nsfo rmers. Auto-tra nsform e rs. Tra nsfo rme rs d es ign

1 EE214 Computer Programming lll 30 302

lntroduction and Structure of C++ Program:

Algorithms for implementing programming within the computer architecture.
I

Dealing with variables, input and output, and mathematical symbols 8

119

Total Hrs

Theory Tutoria
Class

Total Hrs

Practical
Semester Code Subject

Hours/ I

Semeste

r
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Mathematical and logical operations within C++ language environment 4

Solving differential equations using Euler's method.

Solving the quadratic equations for simple and complex roots.
6

Electrical circuit analysis using C++ 4

2 2 EE224 Computer Programming lV 30 30

lntroduction to MATLAB, Command Window and Basic Arithmetic . 2

Vectors, Matrices, Matrix Arithmetic 2

1.20

oyjal \,1-laa*

q^ I.dt ara+lt, qlklt 11trill, eS$9

-r#2r k^h
tlU*.1[ f,.sr-i^rlI ir12

&ibFaft L^r-i*l[ sl

Class Subject

Topics Covered

Semester Code
Total Hrs

Practical

Total H

Tutori;

Total Hrs

Theory

Hours/
Semester
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oynL\,ryaq.

dakll,,$+lt, .*ll,.tt r:*lritt i2t)1

-rrZi irAh

tlU*.t[f,.,1-lrlIi,12 |

igt,fat [.,1r-i^'tt[ 96

Plotting and Graphics

2D plotting commands , plot, subplot , 3D plots , Graphics of functions of two variables

Solving a lgebra ic eq uations

Solving equations , plotting symbolic equations, system of equations.

nJ

M-files and operators

M-files, structuring script m-files, relational operators, logical operators

Flow Control:

if Conditions , for loop, while loop , break.

Basic symbolic calculus: Calculating limits , computing derivatives , solving differential

equations , lntegration , Laplace transforms .

Functions; M-file Functions , calling functions, defining functions. 3

3D matrix and images: 3D matrix, display images, read images.

Simulink: lntroduction to MATLAB Simulink', Simulink libraries, Building Models, Simulation

Parameters.

J

5

3

a
J

4

T

302 1 E8219 Democracy

1.21.

2

Total Hr

Tutoria

Topics Covered

Semester Code
Total Hrs

Theory

Total Hrs

Practical
Class Subject

Hours/

Semester
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- LlJl.:!!! +_"-.,tt :.j-:yt.-ilt
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-3;;lJl&Yt -

dY[iltupLYl -

"-;JlgnLYl 
-

B

U*-l '

4ih,ll -

ilrLJl -

!J=ll -

8

i

,flilaiJ- -

Jgla+J- -

r)-Ylq- -

6lJL-Jl -

B

,Yl
^-.rl

).jiurlJr .6tr;lt .(3lidl 1 ;irJtrr. r)-ylqi6r," -
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6

1.22



Republic of klaq

Ministry of Higher Education

& Scientific Research

Tilcit Universify

College of Engineering - Shirqat

Electrical Engineering Dept

&ynL \)rd^r
$______________dklt"u+ItrSlkll.AJ{ilt

-,r{)2i trAh

tsLlt

LLlnIl. r."qalt irlZ

i6bXalt[.qr-3.r1[1^3 I

2 2 EE229 Human Rights 30

- gUYl .:sJ o+;ull J:J.]II : J3Vt -itt

6;:Elld+ L ol=-* q:t'rrt.it-:-tl : Yyl
. --t US.I", I

)l+i3^ a+_f yll6_j-:sJl3 i-tL-:sll J 6*)iljl.9rl3 r)., ( +_2i.tt .:l_,11--as.ll -

) 1+1r^ +ur_Jr, Lu-ilr ( L;u ot_)r,-a.Jt -

){.,-j JistiJr*.i(i;^r-Vt{jl+Jt - eJ:,!,*lta:i*Sr - q.J,I+lr;.i!Sr.- - i"rUt3r-,)"ilr ; pu

t.-Cf dplrrllt"+ cj*,YtG3- _.,:E -SE

ut.jYl .j3r- os.t"jl: i,^lUtt.+,:-=il - .pU+Yl $,ila;-,;}J -

10

10

- kpl_i,,1_r kl.+Fl ;UYl t9:r- : *Jtlti*"llt

uL^.,iYl i3r- +-,;- - d_s,tilt4$l s-i JFll - \r4)l-Yldill# dFil - - _*,_,1,Jl_: \.-rll ' lrl

- )L>-VtQ-,r-,ll: ,i-*1il1 0# t-l&,r +l-L i-l;1e-: ( .rl-:Yt .9J6= ot.t1".ii ; Lu

)r\ &ptrd uUYIJ- , i-,,tJlfuli 5.tt , i.;:tt .; ,i+^.Jl j;;,l.,,i-( +u.tt,i-9,.Jl -

I ir*.r.I+ el+:rgrill , i..,*.iJt, +-lr.jJilt , +,,lriltr l.,rt-;idytu-,iJt ( +.-,;,ir gJ"Jl -

- ;l;Yl ..iS= Lk3 r!i:lr:UL; ; JUII 6*'ill

-o+^UYf {!Jll.,s r:tjl^ll ' YJI

#rtt\- ll*Jc .:Ut^:lt ;L- ti

123

Class Semester Code Subject
Total Hrs

Theory

Total Hrs

Practical

Total Hrs

Tutorial

Topics Covered Hours/

Semester

10
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-L

15

a^U,tJt *L.i\ i\t *
elultal

2.Antenna

lntroduction, Hertz dipole ,Field radiation pattern, radiation power density and

r rttrt tsrtYr iledr ilEtu-rcrt ilEtu, oiltEt il to-p

dipole, quarter wave dipole, phase array antenna, helical antenna, parabolic

antenna, loop antenna

2n

3 1 EE3 17
Transmission Lines and

Antenna
45

(Equivalent circuit, characteristic impedance, phase velocity, reflection

coefficient, standing wave, smith chart calculation, quarter-wave transformer,

and stub matching).

l- .Transmission lines:

15

1.24

\28r.Ef.try)'(\fl.r.rLltrrr}.!*-)s), -

Class Semester Code Subject
Total Hrs

Theory

Total Hrs

Practical

Total Hrs

Tutorial

Hours/

Semeste

r

Topics Covered
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T

3 2 EE32] Electrical Measurements 45

Measurement, system of units, Measurin

classification of errors , analysi s of errors , distribution of errors.

.lntroduction: g errors,
6

I

2.Fundamental of Measurements:

instrument, voltage instrument, resistor instrument, series

ohmmeter, paral lel ohmmeter.

DC-instruments, current

8
r)

rument, H.W. rectifier instrument, F.W.

rectifier instrument, Electro dynamometer, wattmeter.

3.AC measurement: AC-inst
6

!

Bridges measurements, DC-bridges,

classification of bridge circuit, bridges accessories, AC-bridges

inductance bridges, mutual inductance bridges , capacit.n..
bridges.

ciples:4.Bridee

B
I

l

le instrument5.Thermocou 3

! T"alYxf:r_.-T-tr?6fftr4fr ffi F{itlllnc'EFuil.t't1ifiF6f, iTtFr r.\ r C

Transducer , Resistive position Transducer , inductive Transducer

capacitive Tra nsd ucer.

a

8

T.Digital measurements: Digital multimeter, A/D converter, Digital

voltmeter, single - slope DVM, Dual - slope DNM , DMM.
6

1.25

Ministry of Higher Education
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Class Semester Code Subject
Total Hrs

Theory

Total Hrs

Practical

Total Hrs

Tutorial

Houls/ SemesterTopics Covered
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i{^tdtAA+lt,

3 1. EE315
Electrical Machines lll

(Ac)
30 30 15

Construction , cage and wound rotor types , principles of operation

Equivalent circuit circle diagram, torque/speed characteristics,

starting torque and maximum torque, speed control, rating and

2 .Single Phase Induction Motor:
Construction ,equivalent circuit, different method of starting , torque

/ speed characteristics, type of single phase motor, characteristics

and typical application.

15

15

1.26

t6h
Total Hrs

Theory

Topics Covered

L.Three Phase lnduction Motor:

*I- ifr;trI

Class Semester Code
Total Hrs

Practical

Total Hrs

Tutorial
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q4ldtAaJt,

16lr.2l[ [.sr-l^r,l[1^3

15

1.27

3 2 EE322
Electrical Machines lV

(Ac)
30 30

Construction, salient and non-salient

windings , chording and distribution factors , armature reaction
phasor diagram for salient and non -salient pole generators, parallel

operation of synchronous generators.

1. Synchronous generator:

pole types , E.M.F. equation,
15

2.-Synchronous motor and voltage regulation:

Performance of generator connected to infinite-bus, synchronous

motor , synchronous motor phasor diagram and equivalent circuit,
power factor control, V and V-curves , torque angle characteristics of
synchronous motor, synchronous motor starting, hunting of

synchronous machines.

15

-i*-_*, -c\/n-cLr.E/:iranrtc rrr:r:hi6ac*l -

SubjectClass Semester Code
Hrs

Theory

Total Hrs

Practical

Total Hrs

Tutorial
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153 1 EE313 30Analog Communications 30

B

l.Signal analvsis:

Signal classification, periodic and no periodic signals, Fourier series and

Fourier transform, amplitude and phase spectrum, convolution, power

spectral density and correlation

6

2 Linear modulation:

(AM/DSB-SC, AM/SSB-SC, AM/DSB-LC, AM/VSB, frequency division

multiplexing(FDM), commercial receiver(TRF and super heterodyne

receiver).

6
3 Angle modulation:

64 ise:

128

Shirqat

oysL arr64r

.{^ldt .i'dt, .*ll'lt AJ<lt i.rb
''*)zi i4

Class Semester Code Subject
Total Hrs

Theory

Total Hrs

Practical

Total Hrs

Tutorial

Hours/

Semester

Topics Covered
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(types, time diagrams, power calculation, thermal white Gaussian noise

(WGN), band- limited noise (base band and band pass), noise in AM

systems and noise in angle modulation systems).

5.Nvquist samoline theorem. oulse ulation (PAM, PWM, PPM.PFM) 4

3 2 EE323 Digital Communications 30 30 15

1. Time division multiplexing (TDM) 4

2. Pulse code modulation (PCM) 6

3 .Delta modulation (DM) 6

(ASK, FSK, PSK and M-ary), noise in ASK, FSK, PSK and error probability using
coherent matched filter and no coherent.

4 .Digital modulation:

8

5- Digital formats and line coding

unipolar, bipolar and split-phase Manchester, Gray coding , M-array coding
6

129

Code SubjectClass Semester
Total Hrs

Theory

Total Hrs

Practical

Total Hps

Tutorial

Topics Covered Hours/
Semester
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1. Frequency response cha racteristics:

Frequency response of small signal models of JFET's, Frequency response

of small signal models of BJT's, Frequency response of various amplifier

configurations.

2. Amplifier Freq ncv Resoonse:

Frequency response concepts, Transistor at high frequency, Multistage and

FET amplifier at low and high frequency.

6

6

6
Feedback concepts, types, effects. Feedback topologies. Feedback analysis

; series, shunt, stability and response of feedback amplifier.

3. Feedbac k Amplifier:

130

Code

Topics Covered Hours/

Semester

Class
Total Hrs

Theory

Total Hrs

Practical

Total Hrs

Tutorial
Semester Subject
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4.Operational Am plifier Design :

Operational amplifier design, characteristics and structure. Difference

amplifier (dc and ac analysis). DC level shifting stage.

6

5. Operational Am lifier Applications:

lnverting and non-inverting amplifiers. lntegrators, differentiator, adder,

subtractor, comparator, precision diode rectifier.

6

3 2 EE325 Digital Electronic 30 30 15

Filter concepts, types, approximations, active RC filter desi

l.Active Filters:

gn. Ladder design
6

oscillator concepts, types RC and LC oscillator, crystal oscillator.

2. Oscillators:
6

Power amplifiers types. class A,.class B, class AB and push-puil
amplifiers.

plifiers.3. Power

6

131

Class Semester
Total Hrs

Practical

Total Hrs

Theory

Total Hrs

Tutorial
Code Subject

Topics Covered Hours/
Senlester
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4. lnteorated ircuit Desiqn: lC biasing design, current mirror, current
6

5 lnteo rated Circuit Fabrication lC fabrication process, lC
components (transistor, capacitor), phase looked loop PLL.

6

3 2 EE328 English lll 30

10Auxiliary verbs, naming the tenses, parts of speech and meaning, spelling and

pronunciation. Word formation, correcting mistakes. Present tenses, numbers and

dates, reading and writing comprehension, letters and emails, present passive Past

tenses, past passive, collocations, giving opinions, information Bap, a narrative Modal

verb, nationality words, requests and offers, for and against, roleplay Future forms, the

weather, making a reservation, vocabulary, travelling around

10Questions with like, verb patterns, describing food, cities, signs and sou

description. Present perfect, present perfect passive, phrasa! verbs, on the phone,

letter of application. Conditionals, time clauses, base and strong adjectives,

making suggestions, a narrative tVlodal verb (2), character adjs, agreeing and

nds, a

132

repeater. Wilder current sources. Bipolar technology RTL, DTL, TTL.

Topics Covered Hours/
Semester

Total Hrs

Practical

Total Hrs

Tutorial
Class Semester

Total Hrs

Theory
Code Subject
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lndirect questions, verbs and nouns together, informal English, words joining
together. Reported speech, saying sorry, customs, correcting mistakes, speech
exercise. Time clauses, modifying verbs, comparing information, phonetic tips.
Time expressions, questions tags, forgetful generation, listening comprehension._
lmplications concept, how to use appropriate words, talking improvement,

vocabulary enrichment.

10

4. lnteqrated Circuit Desiqn. lC biasing design, current mirror, current
repeater. Wilder current sources. Bipolar technology RTL, DTL, TTL

6

5 lnteqrated Circuit Fabrication: lC fabrication process, lC

components (transistor, capacitor), phase looked loop PLL
6

disagreeing, a description. Obsessions, present perfect continuous, compound
nouns, expressing quantity, collectors, biography writing

H .,-:,fr*., ,, r,*--, tra ,u,*, ,?,P.,,,,*,, 15t.- E #,r,+, .,,1,,,, ...-,;-, -*,-,-,,,.EleEtrical Rpwer-J,,

Structure of power system and its elements, power stations, steam, hydro,
gas turbines, nuclear power, M.M.O. ggneration, related topics on energy

1.So urces of Electrical Enersv:

10

133

t\.t.

Class Semester Code Subject
Total Hrs

Theory

Total Hrs

Practical

Total Hrs

Tutorial

Topics Covered Hours/

Semeste
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conversion. AC or DC. Single and 3-phase transmission, development of
electric power in lraq.

Cost evaluation of power system projects, selection of generation units,

power factor improvement, tariffs, choice of economic transmission voltage,

conductor size and Kelvin's law.

3. Mechanica I des ien of a transmission line:

Calculate of sag, number of towers and insulators, design of suspension

insulators, voltage distribution and efficiency of string insulators.

4. Tra nsm ission line parameters:

Line resistance, line inductance, single-phase line with multiconductors,

bundling, line inductance of three-phase transmission system, single phase

and three-phase capacitance.

5 Electrical characteristics of an overhead transmission lines: Short, rnedium

and long transmission lines.

6

6

6

2

153 L EE316 Engineering Analysis 45

10l-Fourier Transform

134

2. Economical aspects of power system planning:

Semester

Hours/

Class Semester Code Subject
Total Hrs

Theory

Total Hrs

Practical

Total Hrs

Tutorial

Topics Covered
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ro convolution theore r densi

Definiti nve en ro erties of Z-
transform na irs. the inverse of Z- transform. anal and discrete -

Iuqe syltems, applications.

10

4.Complex Variables and Functions

Function of com exv t' m

ro rti ln ration in the com n cauch ts

theorem cauc sin I formula for sim m ti
regions" complex variable theorv: Taylor's theorem. Laurent series,

the residue theorem.

10

5

L-

Class Semester Code Subject
Total Hrs

Theory

3 2 EE326 Numerical Analysis 45

135

*f rl

Total Hrs

Practical

Total Hrs

Tutorial

+

and correlation. signals and linear svstems" applications.

I

10

15

3. Ordinarv Differential Eq uations

Solution of Hieher Order ODEs (Undetermined Coefficients.
Inverse operator method, Variation of Parameters Method),
Solution of svstem of ODEs with constant Coefficients. Power Series

Solution of ODE.

5.Partial Differential Equation :

Wave equation, Laplace's equation, solution of boundary condition
problems general solution. solution by separation of variables.
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l.Special Functions

Gamma Function, Beta function, Error and Cornplementary Error Fnnction,

Q-Function, Bessel's Function.

t2

2. Solution of non-linear equations

(Fixed Point, Bisection, and Newton-Raphson)
6

3.Solution of Linear System of Equations

(Gauss Eliminations, Gauss-.lordan Elirninations, Matrix Inversion, Jacobi's

rnethod, Gauss-Seidel).

7

(Newton's Interpolation Formula, Lagr ange I nterpo lation Formula)

4.Interpolation
7

5.Nurnerical Integration

(Trapezoidal Rule, Simpson's Rule)
6

6 .Nurnerical S o lution of Ordinar.v D ifferential Eq uati ons

(Euler Method, Improved Euler Method, Runge-Kutta Method)
7

?

4-

136

Topics Covered Hours/
Semester

Topics Covered Hours/

Semes

ter
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Main Structural Component of a. Computer System, Evolution of lntel
Microprocessor, lnternal Architecture of B0B6pP, lnternal Registers of
8086pP, Physical Address Generation, Addressing Modes of 80B6pP,

Unsigned and Signed lnteger Numbers.:

2.lnstruction Set of B0B6uP:

Data Transfer lnstructions, Arithmetic and Logic lnstructions, Shift and Rotate

lnstructions, Flag Control lnstructions, Compare lnstructions, Jump

lnstructions, Loop lnstructions, Stack lnstructions, Strings lnstructions,

Subroutines lnstructions, lnput / output (lN / oUT) lnstructions,

Miscellaneous lnstructions. :

'I

3 2 EE324 Microprocessor Eng. ll 30 30 15

137

t

15

Class Semester Code Subject
Total Hrs

Theory

Total Hrs

Practical

Total Hrs

Tutori al

Class Semester Code Subject
Total Hrs

Theory

Total Hrs

Practical

Total Hrs

Tutorial
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3 1 EE314 Microprocessor Eng. I 30 30 15

l.Elements of Assembly Language:

Converting Assembly Language lnstructions to Machine Code, Pin-

configuration, Minimum-Mode lnterface Signals, Maximum-Mode

lnterface.

3 lVemory Unit:

M(
N/lemory Address Decoding, Address Decoding Circuits, 16-bit

M icroprocessors lVlemory I nterfaci ng.

B

8

2. System Clock and Bus Cycle:

Bus Cycle and Time States, N/lemory Read and write Bus Cycles,
lnput /Output lnterface.

138

Topics Covered

t

Semester

Memory), -" ROM':(Read."' Only--Memory), L4
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1 30 30 15

I

Class Semester Code Subject
Total Hrs

Theory

Total Hrs

Practical

Total Hrs

Tutorial

4 EE411 Engineering Controll

l.Basic definition 2

2.Transfer functions
Transfer functions of electrical system, mechanical-systems & servo

systems

I

4

Signalflow graph &Meason's rule
algebra3 Block

2

Typical test signals-& types of the systems, the steady state error due to
step ramp & parabolic inputs.

me domain res onse

Stability of control system, Routh criterion, Root locus.

r svstems5.Transient response of second o

response6. Freo uen

2

4

2

139

Topics Covered Hours/

Semeste

r
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-t

4

lntroduction to Nyquist plot, Nyquist plot, phase margin, gain margin,

introduction to Bode diagram. Bode diagram.

7,Cq11Bensation

Lead, lag, lead - lag.

48.Three - term controller (PlD)

2

9.State space analvsis

State equation for dynamic system (electrical system), solving state

equations.

2l0.Analoque computer

2
11.Non- linear control svstem

(describing function approach).

Class Semester Code Subject
Total Hrs

Theory

Total Hrs

Practical

Total Hrs

Tutorial

4 2 EE42L Engineering Control ll 30 30 15

2

Topics Covered Hours/
Semester

1.IntLolUGpn tq discrete time controI svstem
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Digital control systems, Quantizing and Quantization errors.

2.2 olane analvsis of di time control svstem

lmpulse sampling, data hold, pulse transfer function, realization of digital

controller.

4

3.Design of discrete time control svstem bv conventional Methods

Design based transient response ,based on steady state response
4

4.Stabilitv Analvsis techniq ues

Jury stability test, Routh criterion, Root locus, Nyquist criterion, Bode
6

5.Quadratic opti mal control svstem

Steady state quadratic optimal control system
2

6.State space analysis

State equation of discrete control system , solving state equations.
4

7.Pole placement and observer design

Controllability and observability, state observer ,servo system
4

B. lntrod uction to I ntelligent Control

Fuzzy logic, Neural Network, Genetic algorithm ,Expert system
4

1.41.
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Class Semester Code Subject
Total Hrs

Theory

Total Hrs

Practical

Total Hrs

Tutorial

4 1 EE416 Digital System Design (DSD) 45

,

Bistable, Monostable and A stable Multiviberators, Sequence

Generators principles & applications.

l.Timing Circuit:

10

2.Analysis and DesiRn of Svnchronous Svstems:

Finite State Machines and Algorithm State machine (ASM) with

applications.

25

3.Hardware Design of Micro Computers Microprocessors: 10

Clas

s
Semester Code Subject

Total Hrs

Theory

Total Hrs

Practical

Total Hrs

Tutorial

4 2 EE426 DigitalDevices and Logic Families 45

142

Topics Covered Hours/
ru$gg1g3tgpr,n
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Types and applications.

Converters (ADC):losue (DAC) and Analoeue to DieitalAnatol.Disital

15
I

Memories, Mask ROM, EEPROM, RAM, LUT, PLD, FPGA, VHDL Language.

Di tal devices:

15

Zero - crossins detector:3.Loeic circuits. loeic fami 5

instruments with aoolications4.Desien of dieital 10

m

Class Semester Code Subject
Total Hrs

Theory

Total Hrs

Practical

Total Hrs

Tutorial

4 1 EE415 Power Electronics I 30 30 15

Principle devices and characteristics, diode, power transistor, thyristor
(scR) LASER,GTO and triac, SCR dynamic properties at switching oN &oFF,
Methods of SCR tuning ON, Tuning OFF& protection, trigger circuit design

series and parallel operation of RCR, cooling,Non-principle devices

l.lntrod uction

10

1.43

Topics Covered

Topics Covered Hours/

Semeste

r
1
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2. Rectifiers:

Uncontrolled, half& fully controlled: Half &fullwave rectifiers, Single phase

half wave, biphase, bridge, 3-phase half wave& bridge, and pulse rectifiers,

effects of FWD. specification of devices &transformers.

10

3 rter O eration

Overlap;principle,2-pulse,3-pulse,p-pulse and bridge converters, FWD

overlap, power factor and effect of overlap, Regulation, inversion& delay

angle control.

10

Class Semester Code Subject
Total Hrs

Theory

Total Hrs

Practical

Total Hrs

Tutorial

4 2 EE425 Power Electronics ll 30 30 15

9lnverter classifications, forced commutation by parallel capacitor , Step

down chopper, step up chopper.

ation & coppers:1.DC line comm

9Analysis of single-phase bridge& center tapped source inverters: Square and

quasi-square wave output. Operation of 3- phase bridge inverter: quasi-

square wave output, inverter voltage & frequency, control technique.

2.ln rte rs:

6

1.44

Hours/
Semester

Topics Covered

3.Cvclo-converter:
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Principle, circulating current& blocked group operations, types &
applications.

4.Sinele phase AC voltage controller:

AC regulator, transformer tap changer, control of multi-winding

transformer, integral cycle control .

6

Class Semester Code Subject
Total Hrs

Theory

Total Hrs

Practlcal

Total Hrs

Tutorial

4 '). EE416 Digital Signal Processing (DSP) 30 30 15

Digital Signals (DS): Common Types and Generation of DS. Basic concepts:

linear, time variant, stable and . casual discrete systems. Difference

equations and impulse response. lnput / output relations in Z- domains.
Discrete convolution techniques: tabular method, Z- transform method,
matrix method, add overlap method. De-convolution methods': iterative
method and Z-transform method, frequency response of discrete system.

l.Dieital Siena ls and Svstems:

6

Topics Covered Hours/

Semeste

r
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Definition and properties of DFT, Matrix formulation of the DFT., Fast

Fourier transform. (FFT), decimation in time (DlT), decimation in frequency

( Dl F), arith metic complexity.

8

3.Digital Filter Design

Classification and realization of discrete system (FlR and llR systems),

Review of analogue filter design (Butterworth and Chebyshev filter), llR
filter design using analogue filters and the bilinear transformation, filter
transformation for llR (LPFI LPF, LPFIHPF, LPFIBPF, LPF/BSF). FIR filter
design using windows, Rectangular, Bartlett, Hanning, Hamming and

Blackman windows, LPF, HPF, BPF and BSF FIR filter.

1,6

Class Semester Code Subject
Total Hrs

Theory

Total Hrs

Practical

Total Hrs

Tutorial

4 2 EE426 lnformation Theory and Coding 30 30 15

10
Self-information, source entropy and source entropy rate, mutual

information, channel model BSC and TSC, joint and conditional, entropies,

capacity and efficiency of symmetric and nonsymmetrical discrete channels.

Optimum threshold setting, Capacity of continuous channel (Shannon eq).

l.lnformation Theory:

L46

2.Discrete Fourier transform (DFT):

Topics Covered Hours/
Semester
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Efficiency and redundancy of a code, fixed length codes, variable length

codes, Fano code, Huffman code, Shannon code, Non-binary source coding,

Source extension for higher coding efficiency.

2.Source Coding:

Even and odd parity error of detecting codes, prob. of undetected errors,
error, correcting codes, linear block codes (generator and parity check
matrices), hamming distance, hamming weight hamming boundary, and

error correction capabilities. Decoding of linear block codes
(syndromes).cyclic codes: generator polynomial, nonsystematic code

ulti c circuit

10

10

t
for encoding and decoding of systematic cyclic codes, Convolutional codes,

encoding, logic (generation), tree diagram, state diagram and trellis diagram

of convolutional code, Decoding of Convolutional codes using variable

algorithm.

Class Semester Code Subject
Total Hrs

Theory

Total Hrs

Practical

Total Hrs

Tutorial

4 1. EE414 Power System Analysis 30 15

1.47

3.Channel coding.

Topics Covered Hours/

Semester
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l.Power System Modeling ; Node equation , synchronous machine

in power plant , The per-unit system.
4

2.Fault Calculations: phase faults, symmetrical components
(symmetrical components of unsymmetrical phasors, power in tenns
of symmetrical components , sequence irnpedance of sequence
network, +ve, -ve, and zero seqllence network), unsymmetrical faults

(L-G, L-L,L-L-G faults, Llnsymlnetrical faults on power systern).

10

3.Load Florv Solution: Gauss sidel method, Newton - Raphson
method,. data for load flow studies.

B

4.Power System Stabili8: The stabili ty problem, rotor dynamics
and swing equation , power angle equation, equal-area criterion of

stability, multi machine stability studies , step-by-step solution.

B

I
Era-

6

I . Protection principles

Objectives, Bus configurations, System components, Current

transformers, Voltage Transformers.

6

2.Overcurrent Protection of Lines

Overcurrent Relays, Fuses, Radial system protection, Directional

relays applied to 2-source.

L48

Topics Covered
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J.Lristance rrotecuon ot Lmes
Stepped protection, R-X

1

4.Differential Protection
differential relay, Bus protection, Machine winding protection 6

5.Transformer Protection
Overcurrent, differential, i nrush current

4

6.Dieital Relayine
Components of digital relay, Algorithms of digital relay.

4

Class Semester Code Subject
Total Hrs

Theory

Total Hrs

Practical

Total Hrs

Tutorial

4 2 EE41,4 Power System Protection 30 15

Class Semester Code Subject
Total Hrs

Theory

Total Hrs

Practical

Total Hrs

Tutorial

4 2 EE428 English lV 30

1.49
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The tense system, informal language, compound words, Causal

Conversions. Present Perfect, Simple and continuous, Hot verbs,

I make-do talking a a

responding, talking about books and films showing interest and

surpnse.

Questions and negatives. Saying the opposite, being polite. Future

Forms, over the phone. Experience of quality, expert, business

expressions and numbers. Modals and 
' related verbs, 8€t,

exaggerations and understatements, Relative clause, participles,

adverb collocatioris and exclamations.

Expressing habit, used to do/be used to doing, homonyms

homophones, making your point. Modal auxiliary verb 2, Synonyms

metaphors and idioms-the body. Hypothesizing, expressing with if.

Words pair, moans and groans. Articles, Determiners, hot words-life-

time, linking and commenting.

I

10

10

Class Semester Code Subject
Total Hrs

Theory

Total Hrs

Practical

Total Hrs

Tutorial

4 1 EE477 Graduation Proiect I 30

t

150
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Class Semester Code Subject
Total Hrs

Theory

Total Hrs

Practical

Total Hrs

Tutorial

4 2 EE427 Graduation Proiect ll 30

iJJ,iji^ll C*J.*tJSll rt',_osi g.1J[jc iL-.r (

2020 - 20L9

2021 - 2020

2022 - 2021g+,,,,|-1.tll pLrJl

c,

d

dt

l. Lou,porver architecture of
Sbit-gbit encoder and 9bit-8bit
decoder using clock gatir-rg

scherne.

Irttps;//urv $'. rcssfl rchgate,
neUpublica t i on/3 I -1Q3 E24

of AC/DC
converter filter bv using
ATP progrun

hnp: //sersc. ordjou rna I s/in
oe.x pnprllasrlffiJile

w14039

L::.
ejJl

fJ.+ll
OJJMI

!i

(scoups)

3J-*i.i^ll rj+l
(scoups)

, il 'Jl

c:lJrlll
l_),.j_t-ll_r

i+ltCJ
sJll ,",-tll LtlJ

I.An empirical correlation of ambient
temperature irnpact on PV module
considering nnlu:rl convection
2.Numerical Analysis of Photovoltaic
S),slern Inspection rvirh Aclive Cooling

2 2

I

151
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l.The Influence of the Mixed Electric
Line Poles on the Distribution of
Magnclic Field

Http ://section. iaesonline.com/index.
oho I UEEU articLe I v iew I 3 57 2

qf

I
tJ

2020- 2019 l-;Jl

d-,-Ct

elj.rlJl .:.lc

'-il hijJl3
r+ tJl

,+ljt ,',-tll LllJ
Ls
d-ll

?

iJ -l,iJl ,"1-ill r.:t
(scoups) -ttc

iJ.i"Jl gJ-+Jl

(scoups)

http://sersc.or#oumals/index.ph
p/UAST/trticle/view/4O59

1 .An empirical correlation
of ambient temperature
impact on PV module
considering natural
convection

httgs : //rvww. researchgate.net/p
ublicarion/339 I 38688

2. Study the Effect of
Integrating the Solar Energy
Source on Stabiliqv of
Electrical Distribution Svstem.

http ://sersc.orq/j ournals/index.
php/IJAST/articl e/v ieu/405 9

Design of AC/DC
converter filter b,v

using ATP program

t-

2021 - 2020 l;Jt

g

t

.flJ$1
oli-jJlr

',t^lJl
e-Lll ,',-tll blJ-,,rll

. $. tr s lrDJJ*s.Jl sJ$l
(scoups)

LJi
cr
i

JCi iJ eiiJl ,5 qll
(scoups)

https ://ijeecs. iaescore.com/index.
ohp/IJEECS/article/vied2 I 2 86

1. An empirical
correlation of ambient
temperature impact oq
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PV module considering
natural convection
2.Numerical Analysis
of Photovoltaic System
Inspection with Active
Cooling.

Irttps ://wwrv. research$te,nc/oub
licatior/311623817

3. Studl: the Effect of the
Circular Flat Spiral Coil
Structure on the
Perfonnance olthe Wireless
Por,ve r Transfer Systenl

Irt(os://www, researchgate.neVpub
Ustttiot/369781361

1. A comprehensive
study on voltage
stability margin
improvement in power
system

httos : /wlv w. resea reh prcnelpub
licatiodll lf664l

2022 - 2021

Lri.
C^+Jt

JrF+lt
DJ .!sll

*
scoups)

(

ijJ,,ii"Jl :i q+ll :rc
(scoups) eF'1:ll

.:l3sJl :rc
lilJJ3JlJ

ilul
.+ll ,"'-tlt LjlJ

ti

I .The InIluence of the Mixed Electric
Line Poles on the Distribution of
Magnetic Field

2 2 HttB :llsection. iaeson li ne. com/i
ndex, phpAJEEl/article/vien /3
572

2. Performance investigation of
bri d-ee- less power factor
correction circuit with MOSFET

Hltos://wwu. rcsearch gatc.net/ou
blication/37358E622

3. Modeling of magnetic
sensitivity of the metal-oxide-
semi co nductor fi eld-effect
transistor with double gates

httos ://,wrvw.researchenle. ncUpub
licationlST 12079(tt)

4. Investigate the maximum
power point of photovoltaic
system at different environmental
conditions.

lictil tottl \ (,1 7 t t l'.t tt I

5. Design of current controlled
inslrumental amplifier by using

httos ://www. researchgate. net/pub
licatJionl3677(t22(&

t
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complementary metallic oxide
semiconductor technology.
6. Analysis the efficiency of
multi-input-multi-output
(MIMO) transmit receive
systems Keywords : Fractional
coding Genetic algorithm Joint
transmits and receive antenna
-sffi iorrParricl'sswarm.-':--"F
optimization Multi input-multi-
output system.

I

https://vrww. researcheat€. neUpub

licationl3(t3047055
7. Measurement and analysis of
conductor surface temperature in
dependence of current variation

lrttps://www. researchgate.net/pub
licationl363046947

8. DlA-English-Arabic neural urachine
translation domain: sulfur industry.

https://w'ww. researchgate. neVpub
Licattonl36l843725

10. Cornparative Strrdy Between a

Battery and Super-capacitor ofan
Electrical Energy Storage System for a
Traditional Vehicle.

httos ://rvww. researchgate. net/pub
lication/3571633,15

9. The lnfluence of the Mixed Electric
Line Poles on the Distribution of
Magnetic Field.

httos://rvt rv. researchgate.net/oub
lication859688356

11. Investigate the optimal power
system by using hvbrid optirnization of
multiple energ]" resources software.

https://$"rilw. researcheate. ne/oub
licatton/357761319

12. Automatic evaluitting of Russian-
Arabic machine translation qualit1' using
METEOR method.

https ://u,rvrv. researcheate. net/pub
licatior/365005601

13. Anal.vsis the efficiencv of nulti-
input-multi-output (MIMO) transntit
receive systems.

https://www, researcheate.net/pub
licatior/3 56900 I 94

14. Investigate and anah'sis the
efficiency of plrotovoltaic wstem rvith
active cooling based on nuurerical
method.

https ://Nrvrv. research eate. net/pub
lication/353623817

15. Numerical analysis of the
photovoltaic S''stem inspection rvith
active cooling

https://wvw.researchgate.net/pub
lication/3650287 19
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2021 - 2020

I rumcs sYSTEMS.

Lri
e^+Jt

Jh,i iJJ^:iJl r:-rJl lc
(scoups)

iJ-.ij.ll (5 6ill
(scoups)

,,: rJl
.:lJJl

r:lJ ijJlJ
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l. Recursive Clipping
for Charurel Estimation
in WC Systerns

httns :/iwww, research gat
s.netlprcfilclFaseelo:
Hu s-s€idpublieatiod344
609136

1. Cornbined Envelope Scaling
rvith Modified SLM Method for
PAPR Reduction in OFDM-
Based WC Systems.

bapsl eanudcsruyts{c
ou/dmuueutldoitl$Jl
tSljoc-Zotq-0273fttnl

2. Combined Envelope Scaling
rvith Modified SLM Method for
PAPR Reduction in OFDM-
Based VLC Systems.

hupsfiu,utr-dcgrutarc
on/jpeumqlldoill0.l5
154oe20le-027Yhmll

3. Multi layered optical OFDM
for high spectral efficiency in
visible light communication
systeln.

https;//link. springer. con/a
rliclc/10. l0(,7/sl I 107-
019-00863-x

4. Complex Signal Mapping for
Improving Spectral Efficiency
of Li-Fi Systems.

hltos ://wwrv. i nfonaf l/rcso
urce/bwmeta I .elemcut.b:y.

tech-3e5959(r2-bdc0-
4ddtl-9bc3 -924c3 98f103(r7

Jt

t
+
q

Ls
a-liJl

JrlA i;-.:iJl .! q:ill r:c
(scoups)

i;3jr"Jl.i q+li lc
(scoups) ,J,Jl

.",lJJi
.ilJ ijJlJ

a.Jll
l.Mobility au,are of
WDM-based CMO
OFDM communication
system.

http: //sol idstatetechnoloqv
.uVindex.php/J S SUarticle/
viewl10412

2. SECURITY
IMPROVEMENTS OF

JL

!
+
(?

2022 - 2021g*.,lYJl ptrJl
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I I https :/fl ink.sprin ger.co
m/article/I0. l007is I 10

82-022-038694

l. Efficient DC biased-PAM
based OFDM for visible liglrt
cornmunication svstern.

2. Asyrnrnetric 160/80 Gbps
TWDM PON utilizing
dispersion compensation
technique

https ://link. sprin ger. com/a
rticlel 10. 1007 I sl 2596 -
022449914

https ://wwrv.degrul,ter, co
m/documenUdoi/l 0. 15 I 5/i
oc-20224225|html

3.Asymrnetric 160i80 Gbis
TWDM PON r,vith supported
transmission method utilizing
FBG andDML
4.Design and Perfonnance
Analysis of S.vrnmetrical 160

Gbps TWDM-PON Utilizing
Bidi rcctional Conliguration

https ://link. sprin ger. com/a
rticle/lo.la}7 k12596-
02341263-r

https://tj-
es. comlojVindex.php/ties/
adcle/viedl03l

5.Energy-Efficient Massive
MIMO Network

bttpsJ I znnodo. or eJ rer,or dl
7264799

1. PRECODING
COMPARISON FOR
MMWAVE MASSIVE
MIMO SYSTEM

\5

r!
4*

+
(,

2020 - 2019 t*ttJl eb-ll
I

L.:i
6..+"tt

,j^LJl dst+ll LrlJ el

.:lJrrll

U

LJJI

)J-dl-rP eP 'r3iiJl '-!F+ll
(Scoups)
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(Scoups)

hltps ;//scholar, goo glc, cs
m/cilations'/hl =ar&user

=5L-ETaIAAAAJ

Il. Torvards Optical
Frequency Cornb-Based
High-Capacity Super
channel Transmission-Part
II: Transrnission
Performance

oul9.l.l
* sJe

dll

https ://scholar. gooele.co
m/citations?hl=ar&user

-5L-ETaIAAAAJ
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