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Fina_l Examination

Form: (1)

Notes:Answer only five questions except last question compulsory answer. All
questions carry e qual marks

Q1.DC shunt motor, V=250V, Ra=0.4Q2, Rf=250€2, at no load the current is 4A and
the speed N=800 R.P.M. Find speed of motor when a. Load current (21)A.
b.Adding resistance of 0.4Q to armature. c. Adding resistance of 100Q to field

winding. <

Q.2.Dc series motor has Ra=0.08CQ2 ,when four series field winding connected in
series each one has resistance Rs=0.06Q ,its speed =750 r.p.m when [a=100A
and terminal voltage =120 V .What s the speed of motor if the field winding

connected in two parallel branches each one has two series field winding and
the torque remain constant.

Q3. A 75H.P. 400V d.c. shunt motor has full load efficiency of (90.5% ) atspeed of
1000 R.P.M.,R,=0.1Q2 ,R=200Q. Calculate a. Useful torque. b.

Electromagnetic torque. c.INo load torque.

Q4. A 12KVA single phase transformer has ratio (800\200) V and f=50Hz had

tested and gave following data: R1=4Q, X1=10Q, R2=0.202, X2=0.5Q. No load
current lo=6Aat p.f0.25. Determine applied voltage at full-load at p.f.=0.9.

Q5. A 400KVA transformer has maximum éfficiency of (98.6)% atload (300)KVA
at p.f. of (0.8). Find efficiency of transformer if operated at following load:
(100, 200,300, 400, 500)KVA at p.f. of 0.9.

Q6. Answer the following:

1. Plot characteristic of speed and armature current of dc shunt motor (n/Ia).

2. Number electrical braking of dc shunt motor and Explain briefly dynamic
braking.

3. Find starting current of dc shunt motor if v=100v, Ra=1Q and resistance of
starter is Radd=2012.

4. What are the main factors must be required of parallel operation of

transformers.

5. Plot characteristic of torque and armature current of dc compound

motor (Ta/la).

Good Luck

Examiner Head of De partment
Asst Prof. Kamil J. Al Asst Prof. Dr. Ayad A. ABDULKAFI
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Notes:Answer only five questions except last question compulsory answer. All questions
carry equal marks
Q1. The open circuit and short circuit testreading for a 3-phase , star- connected, 1000KVA,
2000V 50Hz synchronous generator are:
Field current(A) : 10 20 254 .30 40 50
Line EM.F.(V) : 800 1500 1760 2000 2350 2600
S.C. Current (A) : 200 250 300
Caculate the full load voltage regulation at p.f. 0.9leading. by:l.synchronous impedance methad.
2. Amper turn method. .
Q2. Find the no-load voltage of 3-phase, 6-pole alternator, star-connected, which runs at speed
1200R.PM. Having flux/ pole of 0.1Wb .Its stator has 54 slots having single layer winding.
Each coil has 8 turns and the coil is chorded by one slot.
Q3. Two three phase , star connected alternators 1 and 2 supply load of 4000KW at p.f. 0.8
lagging and share the load equality. The excitation of machine 2 is adjusted to supply load of
200A at p.f.(0.875) lagging. The per phase synchronous impedance of machine 1is (0.4+j12
)Q2 and machine 2 is(0.5+j10)Q . Find current, p.f. , e.m.f. and load angle of each machine if
terminal voltage is 6.6KV.
e yre Ahermaersof aod B operated Spiipibesne samre . | v

operated at full load at p.f.(0.8) leading. Find current , p.f. and power deliver from machine B.
Q5. A 6-Pole, 400V, 3-phase,50Hz star connect synchronous motor has (Ra=0.5 Q, Zs=4 §2)
/phase, takes current of(15)A at unity p.f. when oprating withcertain field current. If’ the load
torque increase untill the line current be 60A when the field current remain constant. Calculate
the gross torque and new p.f
Q6. Answer the folowing:
1. What are the main methods of synchronization discovery of alternators with bus-bar,
explain one of them.
2. What are the main conditions must be required in synchronization operation two alternators
in parallel. .
3. What are the differences between synchronous and induction machines.
. Define synchronous condenser.

=

5. How cansynchronous motor operating in wide range power factor.

Good Luck

=%

Examiner Head of Department
Asst Prof. Kamil I Ali fooe Asst Prof. Dr. Ayad A. ABDUI.KAFI {
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Form: (1)

Notes: Answer Five questions only. All questions have the same marks.

/ QI/A. Answer three of :

with figures?

I. Mention the advantages and disadvantages of cycloconverter?
2. The inverters can be classified into three categorics according to the source, explain

3. Compare between half and full bridge inverters ?
4. What is The applicable range for delay angle? Why?

B. Three phase full wave voltage controller supplies a Y-connected resistive load of R=10
and the line to line input voltage is 208 V(rms),60 Hz. the delay angle is equal to /4 .
determine the rms output voltage.

\

Q2/ A. Draw the output voltage of controlled full-wave rectifiers RL-load For a=90".

B. Calculate V,, ,,,,s and power factor for a 130 Vrms ,60 Hz supplied to cycloconverter with
R=8 Q and L= 20 mH. The frequency of output is 15 Hz, at delay angle u is (271/5).

of the load current.

Q3/ A full-bridge inverter has an RL load with R = 15 Q and L= 10 mH. The inverter output
frequency is 400 Hz. (a) Determine the value of the de source required to establish a load
current rms that has a fundamental frequency component of 8 A. (b) Determine the THD

and disadvantages?

Q4/ A three-phase Uncontrolled bridge rectifier is supplied by a 480-V rms line-to-line 60-I1z
source. The RL load is a 100-  resistor in series with a 15-mH inductor. Determine the
averave and rms load currents

N Q5/ A, Drive the equation of ontput voltage controlled halfowave rectifiers R-load for 0> 300,/

B. What does the 'ulse-width modulation (PWM) provides? What are distinct advantages

Examiner ‘

X
Asst. Lect. Sura H. Faraj

S

Q6/The six-pulse controlled is supplied form a 100-V rms line-to-line 60-Hz three-phase source
that fed a RI.-load with an R of 12 €. Use the fig. below to Find:
1. o at an average load current of 3 A.
2. The value of L such that the 3rd ac
current is less than 5 percent of 7, .

Good Luck
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Notes: Answer Four questions only. All questions have the same marks.

Q1/ A. Find directional derivative of f(x,y,2) = x* + 4y3 — 3z + 8xy, at \

Po(-1,1,-2) with a vector make angle r/4 with positive x-axis.
s (—1)" » n'.!

B.Test converge or diverge sequence? a,, op

the region bounded by: y= x+1, x=4, x=0 and x-axis.
B. Find sum of following series by telescoping test: >, {\h%z: \/35

Q2/ A. Plane I = [[ (6x + 2)dA lies in xy-plane, evaluate the area where R is

Q3/ A. Use Long division method to Find £~ of :
2s3 — 55?2 +2s+ 20
F(s) = 5
sc—he+ 6

B. Find the local extreme values of the fuction:
fx.y) =x2+y*—-3xy+15

Q4/ A. Find the formula {a,} of the following sequences:
4 16 32 }

—1 e |
1){T,?,T, ..... } 2){1,?.2.—5‘.—6'; -----

B. Find Laplace transform F(s) of : f(t) = t.e*'.sin3t

. - ow ow i

Q5/ A. Use chain rule to hng (?) and (—;,—:) of w= e*?,
X=21r*+s ,y= s

B. Find sum of following geometric series:

Good Luck
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Note:. Answer all questions. All questions carry equal marks

~ -~ . .
/// Q1/A/ What are the types of sampling techniques? Explain them briefly with sketch . \
Q1/B/ Explain berifly with block diagram the synchronous detector of FSK?

! Q2/ Find the DT signals and the minimum sampling rate and Nyquist interval for each of the
following signals.
sin(40001rt))2

(@ x(t) = (
(b) x(t) = 1+ cos(20007t) + 10 sin(4000mt)
(©)x(t) =
l (d) Find the duty cycle (D) for (a), (b) and (c) if pulse duration (7) is 0.2 ms.

2m

Cos(4000mt) X Cos(1000mt)
2

Q3/ The information in an analog signal voltage waveform is to be transmitted over a PCM system
with an accuracy + 0.1% (Quantization error must be £ 0.1%). The analog signal has a bandwidth
of 100Hz and an amplitude range of =10 to +10 volts. Find (a) the step size Av (b) the minimum
sampling rate needed.(c) the number of bits needed in each PCM word.(d) the minimum bit rate

required in the PCM signal (e) the minimum absolute channel bandwidth required for transmission
of this PCM signal. (f) Sketch and briefly describe the basic stages of a PCM codec.

Q4 / A signal m(t)= Cos(7000xnt) is sampled at a rate of 64.1 kHz in delta modulation (DM) scheme.
Find (a) the minimum value of step size (A) to avoid slope overload (b) Granular noise power
l (¢) SNR (d) Assume A=nr, find the maximum amplitude of the signal input to prevent slape overload.

Q5/ Answer only one from the following

A/ 50 different message signals, each with a bandwidth of 10 kHz, are to be multiplexed and

transmitted. (a) Find the minimum bandwidth required if 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

I 2kHz between channels and (¢) Find the bit rate and required bandwidth if TDM, PAM is used.

B/ Draw the following formats for the given binary sequences (01011001)
(a) None- Return-to-zero (NRZ) signaling

l (b) Return-to-zero (RZ) signaling

(c) Bipolar return-to-zero (BRZ) signaling

(d) Manchester code

(¢) On—off signaling

l Good Luck %}
e

Examiner ' Head of Department
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Notes: Answer all questions. All questions have the same marks.

Q1/A/Given the conditional probability. Find the input probabilities (P(x;) and P(x2)) for\

p(y/x): [ 0.8 0.2 J

maximum receiver entropy H(Y )max -

0.1 0.9

Q1/B/ Show that I(X,Y)=H(X) — H(X/Y)

Q2/ Answer only one from the following
Q2/ A/ For the channel model shown beside. If P(x;) = P(x>2) = 0.25.
Find the channel capacity, channel efficiency and redundancy

Q2/ B/Find the channel capacity and. redundancy for the BSC shown. Assume I(x,) = 2 bits.
o i _ PR AU AU I CAARK i e e i s i -

x2 X v2

0.7
Q3/ A source generate one of five messages randomly with probabilities are 0.2, 0.25, 0.25,
0.15 and 0.15. (a) Find Huffman binary code and determine the efficiency of this code. (b)
Repeat part (a) for ternary code. (¢) Find P (0) and P (1) at the encoder output in (a) and (b).

Q4/ The parity-check matrix for a LBC is given by; L2 100
H= [ 11 0 0 1 0
1 0 10 0 1

(a) Construct the generator matrix of this code. (b) Construct the code table generated
by this matrix. (¢)Determine the error correcting capabilities of this code. (d) Find the
corrected word at Rx for the following received words 101100, 000110 and 101010.

Q5/ Consider the (7, 3) code with g(x) = x* + x* +x? +1.
(a) Find code table and minimum Hamming weight
(b) Use Hamming bound to find the error correction capability
(¢) Design the encoder circuit using g(x) polynomial.

Good Luck B o
L._/,.:::z/\ e 2

Examiner i Head of Department
Asst Prof. Dr. Ayad A. ABDULKAFI Asst Prof. Dr. Ayad A. ABDULKAFI
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: Total Hrs Total Hrs Total Hrs
Class Semester Code Subject : :
Theory Practical Tutorial
Fundamentals of Electrical
1 1 EE14. s : 45 30 15
Engineering |

1.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 multinles & sub- multioles. auantities derived
from SI units, units of force-energy-torqué and f

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

10

ver, relation between

2.Analysis of dc circruits:

Ohms law , resistivity & conductivity ,temperature effect, internal resistance
of a source ,open circuit & short circuit, equivalent resistance :Series — parallel 20
— Series/parallel — delta and star connections, equivalent voltage source:
Series — parallel — circulating current method , floating source method &
grouping of E.M.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,

84
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Maxwell’s circulating current (mesh analysis) ,nodal analysis, superposition
theorem, Thevenin’s theorem, Norton's theorem, maximum power transfer
theorem, Millman’s theorem, substitution theorem, reciprocity theorem.

3.Alternatidh quantities:

Magnetic fields, magnetic fields due to electric current, magnetic 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 15
- 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.

85
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1 2 EE121 ¥ 4 45 30 15
Engineering I

1.Analysis of single-phase ac circuits:

10

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.

2.Complex number &its application to ac circuit:

Equivalent impedance: Series—parallel, Series/parallel-delta and star connections,
introduction to network theorems, Kirchhoff's law: KVL-KCL, Maxwell’s circulating 10
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).

3.Resonance:

10
Series resonance: quality factor—selectivity —half power — frequency and bandwidth.

Parallel resonance: quality factor—selectivity— half power—frequency and
bandwidth, Series/ parallel resonance circuits.

86
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' 4.Magnetic circuit: |

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 currenf
carrying conductor across a magnetic field, right hand rule, magnitude of the force, 10
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.

5.Permanent Magnet

FIALTYLA AL N ARKIA OElel 210 o 2 i o a2 1 1L [ ) S AR

LoNaition Tor minimum volume OT @ permanent magnet, 10ad line oT a permanent 5
magnet, force between two magnetic poles, magnetic pull between two iron
surfaces
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1.Introduction to Computer:

Hardware, Software.

2.Elements of a Personal Computers

What makes up a personal computer, The motherboard, The microprocessor chip, The
power supply, Expansion slots, Memories.

3.ldentifying Input/Output Units

What are input/output devices, Monitor, Video card.s,: Keyboard, Mouse, Recognizing
Input/ Output Ports.

4.Working with Storage Systems

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

5.Windows Operating System

What is Windows, looking at the Desktop, Using the Start Button, Using the Taskbar, 4
looking at a Typical Window, Running Application Programs, Looking at Files and
Folders, Customizing the Desktop Display.

6.Using Microsoft Office Word

Entering and Editing Text, Working with Documents, Selecting Text, Editing Text, 6
Formatting Text Characters, Adding Bullets and Numbering, Finding Items, Replacing

Items, Changing the Paper Size, printing a Document, Adding Page Numbering, Using
88
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Headers and Footers, Inserting Pictures, Drawing Objects, Understanding How Tables |
Work.

i
H

7.Using Micrbsoft Office Excel

ST 2 g B 4 #E

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, Inserting 6
Rows, Columns or Cells, Deleting Rows, Columns, and Cells, Managing Worksheets,
Formatting Numbers and Decimal Digits, Changing Cell Alignment, Understanding

Charts, Adding Page Breaks, Printing the Worksheet.

8.A|g0rifhms and Flowc‘hart‘s:

Simple sequence charts, Branched charts, Single loop charts, Multi loop Charts.
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B e e i e T e e
' 1 1 EE114 Corﬁputer Programming | ‘ 30 30 -
Class | Semester Code Subject Tl Toul -Hrs S 'jh
Theory Practical Tutoria
] 2 EE124 Comp;lter Programming Il 30 30 -

Ll.Introduction to programming languages

! An introduction to C ++, its advantages, comparison with other
languages 4

- Introducing the steps of writing the program, the effect of the changes
and the constants

'72. Data Programming

- Types of data

Attribution phrases, mathematical expressions, increment and decrements
operations

3. Variables and mathematics operations




Electrical Engineering Dept
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Tikrit University
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Practical exercises to define variables, and to introduce and manipulate

mathematical operations

4.1f and Switch Stateme}its

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

conditional statements of switch Statement

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

nested iterations

5. Repetition statements |

P s L : — s G O ne=dimensionalarraves

Basic of arrays definitions, vectors, one dimensional array,
What is one dimensional array in C++?

What is a ohe-dimensional array?

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

Examples

g5 Multi-dimensional arrays

Introduction to Multi-Dimensional Arrays in C++
How do you declare a multidimensional array in C++?
What is the benefit of a multidimensional array?

Examples
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8.Functions:
definitions of functions in C++
Introduction to C++ programming? 4
The main function in C++ programming?
Create a function in C++
Class Semester Code Subject e ol .Hrs fol Ijh
Theory Practical Tutoria
o cria 1 1 'EE112 30 o -

Digital concepts,
hexadecimal

1.Number Systems and Arithmetic Operations:

General
and BCD numbers.

number formula: Binary,

octal,
Numbers conversions,
Arithmetic. 1’'s and 2’s complement of binary numbers. Signed numbers,

“arithmetic operations with signed numbers.

decimal,
Numbers

2.Logic gates:

Invertor (NOT), AND, OR, NAND, NO{R, X-OR and X-NOR gates.
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3.Boolean Algebra:

Boolean operations and expressions, Law and rules of Boolean algebra, 8
DeMorgans theorems. Boolean analysis of Logic circuits, Canonical and standard
forms of Boolean expressions.
4.l ogic Simplification:

8

Boolean expressions and Truth table. Simplifications using Boolean algebra. The
Karnaugh map, Karnaugh map SOP minimization, Karnaugh map POS
minimization, Five-variable Karnaugh maps.

. i _ Total Hrs Total Hrs Total Hi
Class Semester Code { Subject . i
Theory Practical Tutoria
1 2 EE122 Logic Circuits 30 30 -

- 1.Combinational Logic Analysis:

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

2.Functions of Combinational Logic:

a3
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Basic Adders, Parallel Binary adder, Comparators, Decoders, Encoders,
Multiplexers, Demultiplexes.
, 3.Latches and Filp-Flops:
Latches, Edge-Triggered Flip-Flops, Flip-Flop operating Characteristics, @
Flip-Flop Applications.
4.Counters and Shift Registers:
Asynchronous counters, Synchronous counters, Up/Down counters, Counter 10
applications, Basic Shift register operations, SISO-SIPO-PISO-PIPO shift registers,
Shift Registers Applications
; b"‘ - ‘Total Hrs Total Hrs | Total Hi
Class Semester Code Su jecg Theory it Tutoria
1 o 1. | EE113 Engine;ring Drawings | ' J 45 -
% *«‘ i e .
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Engineering Drawings Il

1.Introduction and standards information:
6 i
Tools, sheets, sketching, ISO standards, lines, titles, scales, tables.
2.Geometrical constructions:
. , 20!
Bisection line, Bisection an angle, pentagon, hexagon, polygon, Arc. Ellipse
3.Electrical drawing:
: 4
Introduction, symbols,conductions, distribution boards.
4.Computer aided drawing (CAD):
Introduction, Menus, toolbar, Zoom, grid, snap, limits, units, Lines, circle, point, s
Arc, Ellipse, rectangles i
i
Clace e i Subject Total Hrs Total .Hrs Total }.11
Theory Practical Tutoria
L
1 2 EE123 45 -

1.Projection:

95
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Introduction, First angle projection, the production of engineering drawings,
dimensions, sections.

2.Isometric drawing (pictorial):

10

Introduction, isometric projection, dimensions, sections.

3.Computer aided drawing (CAD):

15
Introduction, ray, redraw, Copy, move, rotate, scale, erase, Break, mirror, array,

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

| . ; e Gkl ct Total Hrs Total Hrs | Total Hi
e .emes = o e Theory Practical Tutoria
1 1 EE116 Mathematics | 45 - 15

96
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Brief Review: Trigonometry, Analytic Geometry, Sets, Relations, Functions (Algebraic and ;
: 12 é
Trigonometric), Differentiation and Integration.
Matrices and Determinants: Definitions. Properties. Inverse of a matrix. Solution of Equations ]
6
(cramers rule).
Complex Numbers: Invented number systems, The Argand dkiagram, Addition, Subtraction, Product, !
6
Qutient, Power and Roots, Demoiver s theorem.
| Transcendental Functions: (Inverse Trigonomietric, Natural Logarithmic, Exponential and Power.) | |
9 |
1) Definitions ii) Properties iii) Graphs iv) Derivatives and Integrals.
Applications of the Definite Integral: areas between curves. ii) Volumes of revolution. iii) Length of :
- : 2 '
the curve. iv) Surface Area of revolution.

Total Hrs Total H Total F
Class Semester Code Subject - ; . .
Theory Practical Tutori
1 2 EE126 Mathematics II 45 : 15
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Approximation Integral: Trapezoidal, Simpson. : 8

Methods of Integration:
15

Trigonometric Substitutions, Quadratics, Partial Fractions, Integration by parts, Further Substitutions.
Hyperbolic Function:

8
Definition, Properties, Graphs, Inverse hyperbolic, Differentiation and Integration,
Vector Algebra:

; 6
Representation of Vectors in space, unit vectors, Scalar Product, Vector Product.
Polar Coordinates:

: 8
The polar coordinate system, Graphs of polar equations, Plane area in polar coordinates.

Total Hrs Total Hrs Total Hi

Class Semester | Code ; Sub;ectg Theons bl it Tutoria
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Eng. Mechanics |

30 e 115

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:

1. Static: |

Free body diagram, coplanar system, énalysis of trusses, friction: 15
Nature of friction, theory of friction, coefficient of friction, centroids & center of gravity — centroids
of area, centroids determined_ by integrati_on, moments of inertia: Parallel axes theorem, 2nd
- moment of-area-bv-intearation=radius-of-ovration-moment of inertia-of-composite-area 4~~~} |
2. Dynamics: '
1D

Kinetics of particle, rectilinear motion, curvilinear motion, rectangular components of curvilinear
motion, normal and tangential component of acceleration, kinetics: Force, mass and acceleration,
kinetics of particle newton's 2nd law.
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Sl G i Subjecf Total Hrs Total Hrs | Total Hi

Theory Practical Tutoria
1 2 EE125 Eng. Mechanics Il 30 - 15

1.Thermodynamics :

Introduction, Active materials & their specification, work and heat in ideal gasses and steam

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).

15
1st law of thermodynamics practical law in steam and gasses, 2nd law of thermodynamics
practical law in steam and gasses.
2. Strength of Materials:

15
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Am/is/are, This is, What's

He,she,they, his/her, questions, countries, adjectives, nouns, reading and speaking, numbers.

i,

this in English, Numbers, Practising conversations, morning expressions. 10

Negatives, questions, short answers, jobs, personal info, 'roleplay, social expressions (1). Possessive
adjectives, possessives, has/have, adj+noun, the family, listening, the alphabet, on the phone.
Present simple | / 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 10
questionnaire, days of week, prepositions of time. Question words, pronouns, this and that,
opposite adjectives, places, reading and writing, can | ?. There is/ are, prepositions, rooms and
furniture, in and out of town, vocabulary, directions. Was/were born, past simple-irregular verbs,
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

Can/can't, requests and offers, verb+noun, adj+noun, opposite adjectives, everyday problems. I'd 10
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
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i

TiRE R RS atamic structure : |

.“‘ ¥
The atom, models, wave nature of light, dual nature of nhatter, wave function,
energy-band theory of metals, insulators and semiconductors, crystal structure, 12
ionic, covalent and metallic bonding, energy hand of crystals. Internal structure
of materials cell, packing miller indices, crystal planes and directions, braggs law

and x — ray diffraction, electronic ballistics

2.Electrical conduction in metals:

Mobility and conductivity, energy distribution of electrons, fermi level, work 10
function.

3.Semiconductors:

Semiconductors materials (Si, Ge and compound semiconductors), extrinsic 3
semiconductors, fermi — level in semi-conductor, diffusion and carrier life time, :
' | Hall effect.
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1 2 EE127 Physical Electronics II 30 : 15
Class Semester Code Subject Total Hrs Total Hrs Total Hi
: Theory Practical Tutoria
1 1 EE117 Physical Electronics | 30 - 15

1.Semiconductor p—n junction:

Rectifiers, zener diodes voltage regulators, clipping circuits, clamping circuits and
wave form generation.

14
p—n junction in equilibrium, current—voltage characteristics, charge-control
descrintion of a diode transition and duffusuon caoacutances diode switching
" times, diode models, small — signal model and load fine concept, introduction to
heterojunctions and double heterojunctions.

2.Diode circuit applications: 8
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3.0ther types of semiconductor diodes: 8

Varactor diode, tunnel diode, ph:otodiode and photovoltaic(solar) cell, Light
emitting diode, principle and operation of semiconductor laser, metal Electronic
palasilics semiconductor diode

2 1 EE211 Electrical Networks | 45 - 15

1.The Transient Circuits :

RC, RL, RLC, circuit in series and parallel

4 T P . g
ety EIaS C I CUILS .

Single-phase three wire system; circlediagram,3- phase balance and unbalance
system star and delta connections , power in 3-phase circuits.

3
i
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3.Coupling:
Magnetic coupling. coefficient of coupling, equivalent circuits linear and ideal ]

transformer.

FRECTEtImesand™Szdemain.|

Electrical Networks Il |

1.Two -Port Networks :

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

One — port networks, y-z-h-g and ABCD parameters, image and iterative
operations, attenuation and phase functions, and insertion loss of networks.

2.Filters: 20
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Constant k-filters, low pass and high pass, modern filter design, Butterworth and
Chebyshev filters, network transformers, and all pass filters and active filters.

| 1.Bipolar Junction Transistors (BJTs):

Basic transistor operation. volt-amper equations for the BJT, regions of
operation, graphical analysis of BJT, regions of operation stability & 14
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

2.Field Effect Transistors:

Junction field-effect transistor (JFET): physical operation and static
characteristics. - Metal - .Oxide semiconductor FET (MOSFET): _‘"_L‘m
aepleuon -type MuUSrc 1, ennancement - lype mure 1 . - U analysis

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
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1. Multistage Amplifiers:

Analysis of multistage amplifiers (voltage gain, current gain. etc .).. 10

types of multistage amplifiers ( cascade .... etc

2.Tuned Amplifiers:
Transformer-coupled amplifiers, single-tuned amplifiers. tapped and| 19
double-tuned amplifiers
3.Introduction to four layer
10

Description and operation of silicon controlled rectifier, diac , thyristor, GTO
and triac
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The Cartesian coordinate system, vector coi:nponent and l-j'nit, vector field, dot
- product, cross product, circular cylindrical coordinate system, spherical
| coordinate system. .

2 .Coulombs law and electric field intensity:

Single-phase three wire system, circlediagram,3- phase balance and unbalance 6
system star and delta connections , power in 3-phase circuits. ;

3 .Gauss's law and divergence:

B
- electric flux density, Gauss's law- application of Gauss's law, differential volume
element- divergence, Maxwell's first equation. ,
s 4. Vector operator and divergence theorem: o
energy and potential energy expanded in moving a point charge, the line integral 6

-~ — definition of potential difference and potential, the potential field of point
charge. The potential field of system charge , conservation property , potential
SR R T s s gradient, the dipole.

| 5.Energy density in electrostatic field:
' Conductors dielectrics and capacitance, current and current density, continuity 6
- of current metallic conductors, conductors properties and boundary condition,
‘ ~ method of image semiconductor. Nature of dielectric material.
6.Capacitance:

Poison's and Laplace equations, examples of the solution of Laplace equation,
examples of the solution of poison's equation.

Elec'i;c;magnetic Fields 1l 30 - 15
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_ 1 .The steady magnec field:
Boit-savart law, amperes circulate law, curl stokes theorem, magnetic flux and 8

magnetic flux density.

2. The scalar vctor magnetic potential:

Derivation of steady — magnetic field laws, magnetic forces. ;
| 3.Materials and inductance:

force of moving charge , force on differential current element, force between 6
differential current elements, force and torque on a closed circuit.
4. Time varying and Fields equations :

Faradays Law, conductors, conductors in motions through time independent é

fields, conductors in motion through time dependent fields, displacement
sequationsinpoiptform,| . .y

5.Electromagnetic wavel propagation

Wave in general, wave propagation in lossless dielectric, wave propagation in
free space, wave propagation in conductor

2 1 EE216 Mathematics Il 45 . . ‘ 15
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7 .Vectors cont.
i) Equations of Iines'and planes. ii) Product of three or more vectors.
iii) Vector function & motion: velocity and acceleration. -
iv) Tangential vectors. v) Curvature and normal vector.
- : S Dot Dl tet |
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.
3.Ordinary differential Equations:
i) First order (variables separable, homogenedus, linear — Bernoulli and exact ).
ii) Second order (Homogeneous and nonhomogeneous). i
iii) Higher order differential equations
4.laplace Transform (L. T.):
i) Unit step function.
ii) Gamma function. 12
iii) Definition of L.
iv) Properties.
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B) Inverse Laplace Transform
i) Properties.
ii) Partial fractions.

iii) Solution of differential equations using Laplace transforms.

- _ramaRtiaatiaas C) Applicatiops(ogt

hogonal trajectories and electigeitayigags.. *?Mt
et SEE |
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1.Sequences and series :

,,,,,,

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

4 .Matrices cont

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

Sequences: convergence, test of monotone. ii) Series : geometric series, nth partial sum, test of 15
convergence, alternating series. iii) Power and Taylor s series.
2.Multiple Integrals :

i) Double Integral. ii) Areas and volumes. iii) Double integral in polar coordinates. iv) Evaluation 10
: of volume and triple integral. v) Evaluation of surface &surface integrals

Q‘ s

3.Fourier Series:

10

10
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2 2 EE228 _ English Il 30 = -

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/during/fqr, writing a story. Quantity, o
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

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 o
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, supervolcano, giving advice, adverbs, writing a

age el 1011 nAas ArTen ~1A 2 WO ale

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
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1.Introduction

[Introduction to the knowledge of statistics, Nature of the data and statistical
| symbols

2.Table Wid'gh and Graph Representation

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

3.Measures of concentration or mediation

[Introduction, Arithmetic mean, Engineering Center, Harmonic medium,

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

i : 4.Scattering or variation measures
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Introduction, Absolute dispersion measures, Relative dispersion measures, i
| Standard Class. |

S.Torsion and flattening standards 4
Introduction, The instinct, Torsion measures, Flow Meters

6.Principles of probability theory :
Introduction, Terms and Definitions, possibility, Probability and harmonic b

analysis, The probability of drawing, Biz Theory

1.DC machines.

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

EMF and torque Equation of DC machines. Types of armature winding of dc L
machines. Armature reaction in DC machines. Calculating demagnetizing and
cross magnetizing force. Commutation of DC machines.
2.DC generators.
Classification of DC generators. The fundamental characteristics of DC 16

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

SRmESTRN

1.DC motors.
Principle operation of DC motors. DC motors torque equation. Types of DC
-motors. Characteristics of DC motors. Characteristics of DC motors. Speed 16
- control of DC motors. Starting of DC motors. Braking of DC motors. Efficiency
of DC machines.
2.Transformers. 14
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Operating and construction of Transformers. Single phase transformers. Open
and short circuit of transformers. Parallel operation of transformers. Three
phase transformers. Auto-transformers. Transformers design

: Coputer Pfogrémming 1l

Introduction and Structure of C++ Program:
8
Algorithms for implementing programming within the computer architecture.
Dealing with variables, input and output, and mathematical symbols. 8
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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.

Electrical circuit analysis using C++ 4

2 2 e E224 ‘ ' | Computerogrmminglv oy 30 -

Introduction to MATLAB, Command Window and Basic Arithmetic . 2

Vectors , Matrices , Matrix Arithmetic . 2
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Plotting and Graphics: :
3 |
2D plotting commands , plot, subplot , 3D plots, Graphics of functions of two variables. ‘
Solving algebraic equations:
S
Solving equations , plotting symbolic equations , system of equations.
M-files and operators:
2
M-files , structuring script m-files , relational operators, logical operators .
Flow Control: '
R
if Conditions , for loop, while loop, break. i
Basic symbolic calculus: Calculating limits , computing derivatives , solving differential 3
equations , Integration , Laplace transforms .
Functions; M-file Functions , calling functions, defining functions. 8
3D matrix and images: 3D matrix, display images , read images. o
Simulink: Introduction to MATLAB Simulink’, Simulink libraries , Building Models , Simulation i :
Parameters . '

2 1 EE219 Democracy ‘ 30 ’ : l .
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Transmission Lines and
Antenna

35

W\ i\.i& CJ\.JJ&M

) u,).m

1 .Transmission lines:

(Equivalent circuit, characteristic impedance, phase velocity, reflection

| IILENSILY, HEA - HEIU= D HEIU, GHLE O POIE LA UOH L H-WIULH-— i - WaV e

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

15
coefficient, standing wave, smith chart calculation, quarter-wave transformer,
and stub matching).
2.Antenna:
Introduction, Hertz dipole ,Field radiation patterh, radiation power density and
. an

124




Republic of Iraq SUitpsad
Ministry of Higher Education L R
W UV ANLLLALAY ANV OV UL VL A‘ ig o= mk
Tikrit University
College of Engineering — Shirgat % : Lb)&ll Rasiall 19]'2“
Electrical Engineering Dept ' Ely a2l Busiall gy
a ' & : o ' R Total Hrs Total Hrs Total Hrs
v iy e g Theory |  Practical Tutorial
3 2 EE327 Electrical Measurements ’45 - -

Sl

1.Introduction:

e

Measurement, system of units, Measuring errors,

classification of errors , analysis of errors , distribution of errors. b

'2.Fundaméntal of Measurements: DVC-instrumenté,” current :

instrument, voltage instrument, resistor instrument, series 8
ohmmeter, parallel ohmmeter.

mé‘.AC measurement: AC-instrument, H.W. rectifier instrument, F.W.

rectifier instrument , Electro dynamometer , wattmeter.

4.Bridge  principles: _ Bridges ‘measurements, DC-bridges,
classification of bridge circuit, bridges accessories, AC-bridges,

inductance bridges, mutual inductance bridges , capacitance
bridges.

5.The?r«nocouble ihé'trurh'ént 3v
T N ¢

Transducer , Resistive position Transducer , inductive Transducer , 8

capacitive Transducer.

7.Digital measurements: Digital mult|meter,;’x/D convert'(»-::rv,ﬂ“Digitalu
voltmeter, single — slope DVM, Dual — slope DNM , DMM.
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1.Three Phase Induction Motor:

Construction , cage and wound rotor types , principles of operation
Equivalent circuit circle diagram, torque/speed characteristics,

15
starting torque and maximum torque, speed control, rating and
TN ; TP /w0 Y WV 7 application)itestingsand efficiency. | 5 e
2 .Single Phase Induction Motor:
Construction ,equivalent circuit, different method of starting, torque i

/ speed characteristics, type of single phase motor, characteristics
~ and typical application.
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i Theory Practical Tutorial
Electrical Machines IV
3 2 EE322 30 30 15
(AC)

1. Synchronous generator:

' Construction, salient and non-salient pole types , E.M.F. equation,
windings , chording and distribution factors , armature reaction
' phasor diagram for salient and non -salient pole generators, parallel

i

15

operation of synchronous generators.

2. Synchronous motor and voltage regulation:

z L
' Performance of generator connected to infinite-bus, synchronous

motor , synchronous motor phasor diagram and equivalent circuit, 15
power factor control, V and V-curves, torque angle characteristics of
synchronous motor, synchronous motor starting, hunting of

synchronous machines. !
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3 1 TECERR Analog Communications 30 30 15

1.Signal analysis:

Signal classification, periodic and no periodic signals, Fourier series and 8
Fourier transform, amplitude and phase spectrum, convolution, power
spectral density and correlation

2 Linear modulation:

(AM/DSB-SC, AM/SSB-SC, AM/DSB-LC, AM/VSB, frequency division 6
multiplexing(FDM), commercual receiver(TRF and super heterodyne
receiver).

3 Angle modulation:

DrEAMA MDA A I CA A YA A Y

Iat
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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'.quuist sampling thedrérﬁ, puISe mbdulation‘(PAM, PWM, PPM,PFM) oo

1. Time division multiplexing (TDM): 4

2. Pulse code modulation (PCM): 5

3 .Delta modulation (DM): Gk |

4 Digital modulation:

(ASK, FSK, PSK and M-ary), noise in ASK, FSK, PSK and error probability using 8 {
- coherent matched filter and no coherent.

5- Digital formats and line coding

unipolar, bipolar and split-phase Manchester, Gray coding , M-array coding.
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Frequency response of small signal models of JFET's, Frequency response 6
of small signal models of BJT's, Frequency response of various amplifier

1.Frequency response characteristics:

configurations.

2. Amplifier Frequency Response:

Frequency response concepts, Transistor at high frequency, Multistage and 6
FET amplifier at low and high frequency.
3. Feedback Amplifier:

6

Feedback concepts, types, effects. Feedback topologies. Feedback analysis
: series, shunt, stability and response of feedback amplifier.
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4.0perational Amplifier Design:
Operational amplifier design, characteristics and structure. Difference 6
amplifier (dc and ac analysis). DC level shifting stage.
5 OperationaIA‘m‘pli'fiér' AbplitationS: ' V ‘
] t
Inverting and non-inverting amplifiers. Integrators, differentiator, adder, 6 }
subtractor, comparator, precision diode rectifier.

1.Active Filters:

Filter concepts, types, approximatiohs, active RC filter design. Ladder design

2. Oscillators:

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

3. Power Amplifiers:

Power amplifiers types. Class A, class B, class AB and push-pull 6
amplifiers.
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4. Integrated Circuit Design: IC biasing design, current mirror, current g
repeater. Wilder current sources. Bipolar technology RTL, DTL, TTL.
'5_Integrated Circuit Fabrication:  IC fabrication process, IC| ;
‘ components (transistor, capacitor), phase looked loop PLL.
!
‘ ol aes e e Sibiect - Total Hrs Total .Hrs Total I:Irs
i | Theory Practical Tutorial

... ‘ EE328"1” BESSReaR .‘n‘]

© TopicsCovered

b

Aux1haryverbs, ‘nvam‘irrg‘ fhe tewr:swéstmparts of speéch and meahing, spelling and 10
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 gap, a narrative Modal
verb, nationality words, requests and offers, for and against, roleplay Future forms, the
weather, making a reservation, vocabulary, travelling around

"Questions with like, verb patterns, describing food, cities, signs and sounds, a| 10

I description. Present perfect, present perfect passive, phrasal verbs, on the phone,
letter of application. Conditionals, time clauses, base and strong adjectives,
making suggestions, a narrative Modal verb (2), character adjs, agreeing and
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:

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

Indirect questions, verbs and nouns together, informal English, words joining | 10
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._
Implications concept, how to use appropriate words, talking improvement,

vocabulary enrichment.

4. Integrated Circuit Design: IC biasing design, current mirror, current
repeater. Wilder current sources. Bipolar technology RTL, DTL, TTL.

5 Integrated Circuit Fabrication: IC fabrication process, IC
components (transistor, capacitor), phase looked loop PLL.

=X ‘Ah(fllﬁ—!ﬂ.f! II!’I(—'..Q(A'HI!H\' S R AR I DA BVA] EITES BVE . 4 L mn«MEEﬂ.ﬂﬂW%l RIOE T )%QHI‘IHI'I(‘

| | SRR | |

S I |

1.Sources of Electrical Energy:

10

Structure of power system and its elements, power stations, steam, hydro,
gas turbines, nuclear power, M.M.O. generation, related topics on energy
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conversion. AC or DC. Single and 3-phase transmission, development of
electric power in Iraq.

2. Economical aspects of power system planning:

Cost evaluation of power system projects, selection of generation units, 6
power factor improvement, tariffs, choice of economic transmission voltage,
conductor size and Kelvin’s law.

3. Mechanical design of a transmission line:

Calculate of sag, number of towers and insulators, design of suspension 6
insulators, voltage distribution and efficiency of string insulators.
4. Transmission line parameters:

Line resistance, line inductance, single-phase line with multiconductors, 6
bundling, line inductance of three-phase transmission system, single phase
and three-phase capacitance.

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

and long transmission lines.

3 1 EE316 Engineering Analysis 45 - 15

1-Fouer Trnsfr Nl 10
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Definition, Properties, convolution theorem, power spectral density

and correlation. signals and linear systems, applications.

e S & T iy ) T TR M S S
1 2 bowsd T I PO 5 T VLI e o Sty el o 7 PR AR, i (P R o W

' Definition, Region of convergence, properties of Z- transform. Z-

' transform pairs, the inverse of Z- transform, analysis and discrete -

lime systems, applications.

3. Ordinary Differential Equations

' Solution of Higher Order ODEs (Undetermined Coefficients,

Inverse operator method, Variation of Parameters Method),

Solution of system of ODEs with constant Coefficients, Power Series

Solution of ODE.

 Function of complex variable, complex differentiation, analytic

4.Complex Variables and Functions |

' function& its properties, integration in the complex plane, cauchy's

' theorem, cauchy's integral formula for simply multiply connected

' regions, complex variable theory: Taylor's theorem. Laurent series,

the residue theorem.

Wave equation, Laplace's equation, solution of boundary condition

19

problems general solution. solution by separation of variables.

Total Hrs
Class Semester L Code , Subject

Theory

Total Hrs
Practical

3 2 ‘ EE326 Numerical Analysis J 45 J
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5.Partial Differential Equation: |

Total Hrs 1
Tutorial
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1.Special Functions

Gamma Function, Beta function, Error and Complementary Error Function, 12

QQ-Function, Bessel's Function.

2.Solution of non-linear equations

(Fixed Point, Bisection, and Newton-Raphson)

3.Solution of Linear System of Equations

(Gauss Eliminations, Gauss-Jordan Eliminations, Matrix Inversion, Jacobi's
method, Gauss-Seidel).

| ' 4 Interpolation

(Newton's Interpolation Formula, Lagrange Interpolation Formula).

5.Numerical Integration

(Trapezoidal Rule, Simpson's Rule)

6.Numerical Solution of Ordinary Differential Equations

(Euler Method, Improved Euler Method, Runge-Kutta Method)
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Main Structural Component of a Computer System, Evolution of Intel
Microprocessor, Internal Architecture of 8086uP, Internal Registers of
8086uP, Physical Address Generation, Addressing Modes of 8086uP,

Unsigned and Signed Integer Numbers.:

5 2 Instruction Set of 8086uP

B e Yl o T s | ok

J Data Transferlnstructlons Anthmetlc and Loglclnstructlons Shift and Rotate
Instructions, Flag Control Jump 15
Strings Instructions,
Input / Output (IN / OUT)

Miscellaneous Instructions.:

Instructions, Compare Instructions,

Instructions, Loop Instructions, Stack Instructions,

Subroutines Instructions,

Instructions,

, e Total Hrs | Total Hrs Total Hrs
Class Semester Code Subject . 15
e § Theory Practical Tutorial i
3 2 EE324 Microprocessor Eng. I 30 30 15

|
Total Hrs | Total Hrs | Total Hrs |
Class Semester | Code Subject - s : 4 i !
, Theory Practical Tutorial
s |
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3 1 EE314 Microprocessor Eng. | 30 30 15

1.Elements of Assembl Language:

Converting Assembly Language Instructions to Machine Code, Pin- 8
configuration, Minimum-Mode Interface Signals, Maximum-Mode
Interface.

2. System Clock and Bus Cycle:

Bus Cycle and Time States, Memory Read and write Bus Cycles, 8
Input /Output Interface.
3 Memory Unit:
"w*t RAM - (Random-Access ~ Memory);"ROM=(Read~Only=Memory); |~ 14

Memory Address Decoding, Address Decodlng Circuits, 16-bit
Microprocessors Memory Interfacing.
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: , - Total Hrs Total Hrs | Total Hrs
Class Semester Code ; Subject : ;
; Theory Practical Tutorial
4 i} EE411 " Engineering Control | 30 30 15

1.Basic definition | 2

2.Transfer functions
Transfer functions of electrical system, mechanical-systems & servo 4

systems

3.Block diagram algebra >
Signal flow graph &Meason's rule.

4.Time domain response

2
Typical test signals-& types of the systems, the steady state error due to
’ step ramp & parabolic inputs.
5.Transient response of second order systems 0
Stability of control system, Routh criterion, Root locus. :
6.Frequency response -+ &
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Introduction to Nyquist plot, Nyquist plot, phase margin, gain margin,
introduction to Bode diagram. Bode diagram.
«—,‘r——.—.— . e P
7.Compensation
4
Lead, lag, lead - lag.
8.Three - term controller (PID) 4
9.State space analysis
State equation for dynamic system (electrical system), solving state 2
| , equations.
10.Analoque computer 2
11.Non- linear control system
2
(describing function approach).

Total Hrs Total Hrs Total Hrs

Subje
Class Semester Code et Theory Practical Tutorial

4 2 EE421 Engineering Control Il 30 30 15
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Digital control systems, Quantlzmg and Quéntiéation errors.| |
2.Z plane analysis of discrete time controlgg/—éférﬁm e
Impulse sampling, data hold, pulse transfer functibn, realization of digital 4
controller.
5.”-I5esign of discrete tlmemcontrolsvstem by“ébnventﬂi‘bnal Methods |
Design based transient response ,based on steady state response :
~ 4.Stability Analysis techniques |
Jury stability test, Routh criterion, Root locus, Nyquist criterion, Bode :
5Quadrat|c optimal controrlws;vstem ;
7
| Steady state quadratic optimal control system 3
B 6.State space analysis |
State equation of discrete control system , solving state equations. : |
7.Pole placement and observer design 2
Controllability and ob’servability, state observer ,servo system "
~ 8.ntroduction to Intelligent Control |
Fuzzy logic, Neural Network, Genetic algorithm ,Expert system :

141



Republic of Iraq SLtibissetas um
Ministry of Higher Education QAMI 2aglly Q“l-ll aslegll & E)
& Scientific Research
PERSVAS T\
Tikrit University h
College of Engineering — Shirgat £ g Prieeat i, Llpall dasiall gl
Electrical Engineering Dept 3 . Egilysadll Rusiall gy
I
L Sl e Subject Total Hrs Total Hrs | Total Hrs
] Theory Practical Tutorial
4 1 EE416 Digital System Design (DSD) 45 - -

1.TimingCircuit:
Y s 10
Bistable, Monostable and A stable Multiviberators, Sequence
Generators principles & applications.
2.Analysis and Design of Synchronous Systems:
. ; : ' ; ; 25
Finite State Machines and Algorithm State machine (ASM) with
applications.
3.Hardware Design of Micro Computers Microprocessors: 10
Clas % . - mER : Total Hrs Total Hrs Total Hrs
s g g - ; Theory Practical Tutorial
4 2 EE426 | Digital Devices and Logic Families 45 - -
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1.Digital to Analogue (DAC) and Analogue to Digital Converters (ADC):
! 15
Types and applications.
2.Digital devices:
| 15
Memories, Mask ROM, EEPROM, RAM, LUT, PLD, FPGA, VHDL Language. |
3.Logic circuits, logic families Zero — crossing detector: g
4.Design of digital instruments with applications 10

; Total Hrs Total Hrs Total Hrs
Class Semester Code Subject ; J
Theory Practical Tutorial
4 1 EE415 Power Electronics | 30 30 15 |

1.Introduction

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

10
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: ~ 2.Rectifiers:

Uncontrolled, half& fully controlled: Half &fullwave rectifiers, Single phase 10
' half wave, biphase, bridge, 3-phase half wave& bridge, and pulse rectifiers,
g effects of FWD. specification of devices &transformers.

A e e SEaneries Gpeiiin
1

‘ Overlap;principle,2-pulse,3-pulse,p-pulse and bridge converters, FWD 10
overlap, power factor and effect of overlap, Regulation, inversion& delay
| angle control.

; Total Hrs Total Hrs Total Hrs |
Class Semester Code Subject ; S
Theory Practical Tutorial |
4 ‘ B l EE42’5“"’ ~ Power Electronics 1l | 30 l Gl R
i
}«w'«rmwﬂv?«xw%“ T A N BB R BT J.. . 5 S a‘v)u»:af- A-;.ﬂ‘.:, 3 A A AR A A S S A T s SR
Topics Covered
| 1.DC line commutation & coppers:
" Inverter classifications, forced commutation by parallel capacitor , step 9
§ down chopper, step up chopper.
. ) - wa 2.Inverters:
' Analysis of single-phase bridge& center tapped source inverters: Square and 9
' quasi-square wave output. Operation of 3- phase bridge inverter: quasi-
| square wave output, inverter voltage & frequency, control technique.
I o e e - 3.Cyclo-converter: 6
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Principle, circulating current& blocked groUp operations,'types g
applications. [

: 4.Sihglé phase AC volfaéé controller:

AC regulator, transformer tap changer, control of multi-winding
transformer, integral cycle control .

Total Hrs Total Hrs | Total Hrs
Class Semester Code . Subject 3 .
: Theory Practical Tutorial
4 | 1 EE416 Digital Signal Processing (DSP) 30 30 15 '

1.Digital Signals and Systems: |

Digital Signals (DS): Common Types and Generation of DS. Basic concepts:
linear, time variant, stable and.casual discrete systems. Difference
equations and impulse response. Input / 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.
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2.Dfscrete Fou?iwer transform (DFT):

Definition and properties of DFT, Matrix formulation of the DFT., Fast 8
Fourier transform. (FFT), decimation in time (DIT), decimation in frequency
| (DIF), arithmetic complexity.

- 3.Digital Filter Design

fCIassiﬁcation and realization of discrete system (FIR and IIR systems),
' Review of analogue filter design (Butterworth and Chebyshev filter), 1IR
filter design using analogue filters and the bilinear transformation, filter 16
étransformation for 1IR (LPF/ LPF, LPF/HPF, LPF/BPF, LPF/BSF). FIR filter
%design using windows, Rectangular, Bartlett, Hanning, Hamming and

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

: Total Hrs Total Hrs Total Hrs |

Class Semester Code Subject - : e

Theory Practical Tutorial |

4 ‘ 2 [ EE426 { Information Theory and Coding 30 30 15 |
e Topics Covered e :

A i S i SR S e i e R A S 2 el e Sl o b G i St A i

' llnformatlon Theor\‘/A:vw

' i
' Self-information, source entropy and source entropy rate, mutual

s i : 1
- information, channel model BSC and TSC, joint and conditional, entropies, i

capacity and efficiency of symmetric and nonsymmetrical discrete channels.
- Optimum threshold setting, Capacity of continuous channel (Shannon eq).
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2.'Source Codingi '

Efficiency and redundancy of a code, fixed length codes, variable length 10
codes, Fano code, Huffman code, Shannon code, Non-binary source coding,
Source extension for higher coding efficiency.

3.Channel 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 .
(multiplication), systematic cyclic.code (division), and realization logic circuit | T
for encoding and decoding of systemattc 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 T_;)ia;lol:;s 1;::1::; 1;:2:;5
4 1 EE414 ‘Power System Analysis 30 - 15
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. 1.Power éystem Modelingw;wNode equation , synchronous machine

4

in power plant , The per-unit system.

' 2.Fault _Calculations; phase faults, symmetrical components
. (symmetrical components of unsymmetrical phasors, power in terms 0

of symmetrical components , sequence impedance of sequence
network, +ve, -ve, and zero sequence network), unsymmetrical faults
(-G, L-L, L-L-G faults, unsymmetrical faults on power system). | |
' 3.Load Flow_Solution: Gauss sidel method, Newton - Raphson 8
~method, data for load flow studies.
. 4.Power System_Stability: The stability problem, rotor dynamics
and swing equation , power angle equation, equal-area criterion of
__ stability, multi machine stability studies , step-by-step solution.

~ 1.Protection principles
’ - |
' Objectives, Bus configurations, System components, Current 6

transformers, Voltage Transformers.

"2 Overcurrent Protection of Lines
Overcurrent Relays, Fuses, Radial system protection, Directional 6
relays applied to 2-source.
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J.pistance rrotection o1 Lines :
: 4
Stepped protection, R-X
| ] 4.Differential Protection 6
differential relay, Bus protection, Machine winding protection
5.Transformer Protection 4
Overcurrent, differential, inrush current
: 6.Digital Relaying 4
Components of digital relay, Algorithms of digital relay.
[
i Sttt o Subject Total Hrs Total .Hrs Total Hrs |
Theory Practical Tutorial
4 3 EE414 * Power System Protection 30 . 15
Class Semester Code Subject s e i il
Theory Practical Tutorial |
4 2 EE428 English IV 30 - - |
v BT 1 T S R RS ‘V""
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'The tense system, informal language, compound words, Causal
' Conversions. Present Perfect, Simple and continuous, Hot verbs,

1 | make-do, talking about place. Narrative tense, giving news and'|" 10
' responding, talking about books and films showing interest and

surprise.

"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, get, 10
 exaggerations and understatements, Relative clause, participles,
| adverb collocations and exclamations.

Expressing habit, used to do/be used to doing, homonyms
homophones, making your point. Modal auxiliary verb 2, Synonyms
i metaphors and idioms-the body. Hypothesizing, expressing with if. 10
 Words pair, moans and groans. Articles, Determiners, hot words-life-

time, linking and commenting. i

L .ct Total Hrs Total Hrs Total Hrs
Class Semester Code i Theory Practical Tutorial
4 | 1 EE417 ~ Graduation Project | 30 - .
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| e s | TotalHrs | TotalHrs | Total Hrs |
o oo sits sig o Theory Practical Tutorigl 1
4 2 EE427 Graduation Project Il 30 - -

1. Low power architecture of
8bit-9bit encoder and 9bit-8bit
decoder using clock gating
scheme.

lmgs://mvw.rcscgnrchgué. Jd
net/publication/33503824

Design of AC/DC

converter filter by using

ATP program

http://sersc.org/journals/in
dex.php/IJAST/article/vie
w/4039

2021 - 2020 (i alal)

g

Qe
& gall
3 siiiall
(scoups)

EJQM. |\l.\_,a.l.“

e |
(scoups) o

<l gailf
aisall 5
Aelall &

AR TCRB N

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

2

2

https://ijeecs.iaescore.com/index.p

hp/IJEECS/article/view/21286

2022 - 2021 (sl sl alal
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1.The Influence of the Mixed Electric
Line Poles on the Distribution of
Magnetic Field

Http://section.iaesonline.com/index. | ¢

php/1JEE]/article/view/3572

2020~ 2019 (sl 1l lal

a"“di - e - 5 e s k.-ﬂ}l.:.“ e
o 5 sl gl ae 5y guitall & eadl e & : | Ceadf L
‘“ZJ (scoups) (scoups) st m & silsadibl)
1.An empirical correlation
of ambient temperature http://sersc.org/journals/index.ph
impact on PV module p/IJAST/article/view/4059
considering natural
convection
2. Study the Effect of
Ismegr atingsth% _51_01?" fEnergy https://www.researchgate. net/p
ource on Stablity o ublication/339138688
Electrical Distribution System.
Design of AC/DC http://sersc.org/journals/index.
converter filter by php/IJAST/article/view/4059
using ATP program
658 & i Y . N ST 8 5 o Eoit - O
2021 - 2020 ol ) alal)
daxd e R gl
a.nﬂ e By sl G el 5 5 saitall & gadl )J:“ il g.dxﬂ iy
i (scoups) (scoups) e i &

1. An empirical
correlation of ambient

https://ijeccs.iaescore.com/index.
php/LJEECS/article/view/21286

temperature impact on
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PV module considering

natural convection

2 Numerical Analysis

Cooling.

of Photovoltaic System
Inspection with Active

https://www.researchgate net/pub
lication/353623817

3. Study the Effect of the
Circular Flat Spiral Coil
Structure on the

Power Transfer System

Performance of the Wireless

https://www.researchgate. net/pub
lication/369787861

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

https://www.researchgate net/pub
lication/351706641

Line Poles on the Distribution of
Magnetic Field

system
i
2022 - 2021 (sl alal
RRTY
&) e,
j e
L | 5 pdiall & gad 2as s ‘fﬁ : :
Tt ‘sl ,,..elz.\l Gaad) L
aaiaal | 2 (scoups) sl e lﬂ“ s e e
scoups) ®
( ;
1.The Influence of the Mixed Electric 2 2 Http://section.iaesonline.com/i

ndex.php/1JEEl/article/view/3
372

2. Performance investigation of
bridge-less power factor
correction circuit with MOSFET

Hitps://www.researchgate.net/pu
blication/373588622

3. Modeling of magnetic
sensitivity of the metal-oxide-
semiconductor field-effect
transistor with double gates

https://www.researchgate.net/pub
lication/371207969

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

https://www.researchgate.net/pib
lication/367761901

5. Design of current controlled
instrumental amplifier by using

https://www.researchgate.net/pub
lication/367762266
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complementary metallic oxide
semiconductor technology.

6. Analysis the efficiency of
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