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MTE 103
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MTE 104

Engineering Drawing &
AutoCAD
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UOM 1031
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MTE 106
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Al il
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Module

3aldl)

SSWL

USSWL

Pre-
request

uoM
1011

Arabic languagel

EGRER!

33

17

MTE 109

Mathematics II

I Sl

63

62

MTE 110
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Computer Programming
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Manufacturing Processes
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Electrical Circuits Analysis
11

i sal) (s
IT 4k eSll

78

47

MTE 106

MTE 114

Physics 11
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Crimes of the Baath regime in
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Gl 4
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Sl

MTE 203

Applied Mathematics [

Gl
T A

MTE 109

MTE 204

Electronic Principles and
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Thermodynamics
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Engineers
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Measurement and
Instrumentation
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37
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5 sl o
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MTE 303

Signal Processing
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MTE 304

Microprocessors &
Assembly Language

Lgal) lallad)
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MTE 305

Mechanical Engineering
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Sl
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Theory of Machines
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Heat Transfer
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Systems
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Power Electronics and
Drive

B yadl) il g i<l
8 gusall g

MTE 204




Fourth Level

ot gall daalyy [ Aaaigl) A0S/ s g ilaal) Aadin andl dpadl al) &y il
adll Jlusa [ day) ) Aa sall

Semester 1 Js¥ ol all Juadl)

MTE 401 Communication and ISy YL Aia
Networking Engineering
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System
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MTE 409 Intelligent Control
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Mathematics I MTE 102
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Engineering Drawing &
AutoCAD MTE 104

Computerl UOM
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Electrical Circuits AnalysisI | MTE 106

Democracy and Human UOM
Rights 1040
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Mathematics II MTE 109

Engineering Mechanics-
Statics |
Computer Programming MTE 111

MTE 110

Manufacturing Processes MTE 112

Electrical Circuits Analysis Il | MTE 113
Physics 11 MTE 114
Crimes of the Baath regime UOM
in Iraq 2050

Engineering Mechanics-
Dynamics
Applied Mathematics I MTE 203
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Electronic Principles and
Devices
Electrical Machines MTE 205
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Thermodynamics MTE 206

English Language 2 UOM
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Experimental Methods for
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Measurement and
Instrumentation

Control System MTE 302




Signal Processing

MTE 303

Microprocessors & Assembly
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Mechanical Engineering
Laboratory
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Theory of Machines

MTE 306

Heat Transfer

MTE 307
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Systems

MTE 308

Computer Aided Machine
Design |
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Dennis E. Maguire,“Engineering Drawing
from First Principles Using AutoCAD", 1st
Edition Butterworth..Heinemann, (Can be
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2D and 3D Drawings", (Can be downloaded
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Dummies", Wiley Publishing 2006, (Can be
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Dennis E. Maguire,“Engineering Drawing
from First Principles Using AutoCAD", 1st
Edition Butterworth..Heinemann, (Can be
downloaded from the Course web page).
Kendrol Philips,“ AutoCAD Beginners Guide
2D and 3D Drawings", (Can be downloaded
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D.Rethwisch.(2010)"Material Science and
Engineering An introduction", eightEdition
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Anton, H., Bivens, 1., and Davis, S., Calculus.
Thomas, G. B., Weir, M. D., and Hass, J., Thomas’ Calculus.
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Calculus with Analytic Geometry, Earl W. Swokowski.

Advanced Engineering Mathematics, Erwin Kreyszig ¢
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Engineering Mechanics, STATICS , J. L. Meriam L. G. Kraige e Aoslhaall ) jiall il

th Edition,. 7Virginia Polytechnic Institute and State University, (S22 O el
Volumel.

Engineering Mechanics: Statics 5th Edition by Anthony Bedford (oad) st gl
(Author), Wallace Fowler (Author).

Vector Mechanics for Engineers: Statics, 12th Edition by
Ferdinand Beer, E. Johnston, David Mazurek, Phillip Cornwell
and Brian Self.
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Algorithms &
Flowcharts

[LILIIL VI, VII]

1 & se)

4sia s+ Fn el
Jad Caal yladal +

BASIC DATA

TYPES IN C++

And program
structure

[LILIIL VI, VII]

2&}3»:‘31\

e s+ An s
i G (jlaial +

Numbering System

[LILIIL VI, VII]
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e aaly + An s
Jomd Cami sl

if-else statements

[LILIIL VL VII]

4&}9&3\

e s+ An al
Olatal + (5588 e +
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for Looping
(Repetition)
Structure

[LILIIL VL VII]

5 & sead)

e s+ An el
Jiad Caad (latial +

CONTROL

STRUCTURES I
(REPETITION II)

[LILIIL VI, VII]

6 & !

e s+ An s
Jiad Caad (latial +

Exam 1

[LILIIL VI, VII]

7 & se)

e by + An s
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Functions

[LILIILVLVII]

8 & sua¥)

e als+ An el

Recursive
Functions

[LILIIL VI, VII]

9 & seu)
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Two- and

Multidimensional

Arrays

[LILIIL VL VII]

10 &}}u&\

e s+ An el
Jiad Caad (latial +

Arrays as
Parameters to
Functions

[LILIIL VI, VII]

11 g sl

e s+ An s
i G (il +

Records (structs)

[LILIIL VI, VII]

12 ¢ ssd)

sl 4 An al

Tutorial

[LILIIL VI, VII]
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Exam 2

[LILIL VI VII]
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General Review

[LILILVLVI]
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C++ Programming From Problem Analysis to Program Design [Sth
Edition] book

) dangiall ) 4 slaall 3 5 jaall S

(D

Archived lectures by specialist teacher for every paper or video
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Basic concepts and
definitions

L, I, 111,
V and VI

Mechanical properties of
materials: Fundamental tests
I (Tensile Test)

L, 1L, 111,
V and VI

Fundamental tests 11
(Compression Test and
Impact Test)

L, 11, 111,
V and VI

Week 3

Fundamental tests 111
(Hardness Test)

L, II, 111,
VY and VI

Week 4

Dimensions, measurements
and measuring devices and
Tolerances

L, II, 111,
V and VI

Week 5

Engineering materials Part I

L, 1L, 111,
V and VI

Week 6

Engineering materials Part 11

L, I, 111,
V and VI

Week 7

Cutting theory

L, 11, 111,
V and VI

Week 8

Mid-Term Examination

L, II, 111,
V and VI

Week 9

Material removal processes
(Lathe and its related
operations)

L, 11, 111,
V and VI

Week
10

Material removal processes
(Boring and drilling)

I, II, 111,
VY and VI

Week
11

Material removal processes
(Milling) 1

L, 11, 111,
V and VI

Week
12

Material removal processes
(Milling) 2

L, 11, 111,
V and VI

Week
13

Introduction to non —
traditional machining

L, 11, 111,
V and VI

Week
14

Review

I, II, 111,
V and VI

Week15

e s

Final Exam

Week16
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Groover - Fundamentals of Modern Manufacturing- 5th 2013

o gl 55 il il
(©an 5 o dangiall)

Manufacturing Processes 2nd ed - H. N. Gupta et al. (New Age,
2009)
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https://ocw.mit.edu/courses/2-007-design-and-manufacturing-i-
/spring-2009
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Fundamentals of Electric Circuits, C.K. Alexander and M.N.O Sadiku,
McGraw-Hill Education

A gllaall 3 jaall (sl
(2325 O Angiall)

Fundamentals of Electric Circuits, C.K. Alexander and M.N.O Sadiku,
McGraw-Hill Education

(haall) A gl

Introductory circuit analysis / Robert L. Boylestad, 11" ed.
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https://www.coursera.org/browse/physical-science-and-
engineering/electrical-engineering
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Introduction to Atomic Structure and
Energy Levels Overview of the atom
and its models

Wave nature of light

Dual nature of matter

V/VI1/
VII

Energy Band Theory and Crystal
Structure

Energy-band theory of metals,
insulators, and semiconductor
Crystal structure and bonding (ionic,
covalent, and metallic)

Detailed Look at Crystal Structures
Internal structure of material cells
Packing, Miller indices

Crystal planes and directions

Electrical Conduction in
Metals

Mobility and conductivity
Energy distribution of electrons
Fermi levels and work function

Electronic Emission in Metals
Electronic emission theories
Factors affecting electronic emission

I/V/Vl/
VII

Introduction to Semiconductors
Semiconductor materials (Si, Ge,
and compound semiconductors)
Intrinsic and extrinsic
semiconductors

I/V/Vl/
VII

Mid-term exam

Advanced Semiconductor Concepts
Fermi-level in semiconductors
Diffusion and carrier lifetime

Hall effect

p-n Junction Theory

p-n junction in equilibrium
Current-voltage characteristics
Charge-control description of a
diode

I/V/VL/
VII

Advanced p-n Junction Concepts
Transition and diffusion
capacitances




Diode switching times
Diode models and small-signal
model

Diode Circuit Applications -
Rectifiers - Zener diodes voltage
regulators - Clipping and clamping
circuits

Waveform Generation and Load
Line Concept

Waveform generation using diodes
Load line concept

Introduction to Hetero-junctions and
double Hetero-junctions

1/V/VI/
VIl

Transistors - Principles and
Operations

Principle of operation and types of
transistors

Transistor biasing circuits

Review of the course material

Final Exam

3
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Dr. Mudafar A. Alnimahl. (2001) "ELECTRONIC PHYSIC
", Ist Edition, ISBN: 978-1-118-12984-5, USA.
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Donald A. Neamen. (2003). “SEMICONDUCTOR PHYSICS AND
DEVICES". 3" Edition, ISBN 0-07-232107-05, USA.

Semiconductor Devices Physics and Technology. S. M. SZE; M. K. LEE
by John Wiley & Sons, Inc Third Edition 2012
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Level Semestel No.

UGIl semester No.

Module Code

UOM 2030
MTE 202
MTE 203
MTE 204
MTE 205
MTE 206
oM 2022
MTE 207

Module Code

MTE 208
MTE 209
MTE 210
MTE 211
MTE 212
MTE 213
UOM 2032
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Introduction
(Semiconductor Diodes,
pn junction diode, Diode
Applications, Rectifier
circuits, clipper,
clamper)
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Zener diode and its
application (voltage
regulator)

Introduction to Bipolar
junction transistors
(BJT) and it is
configurations

DC analysis of BIT
equivalent circuits
(Introduction, operating
point, Fixed-bias
Configuration, Emitter-
bias Configuration,
Voltage-divider Bias
Configuration, Collector
Feedback Configuration,
Emitter-follower
Configuration (common
collector).

AC analysis of BJT
equivalent circuits part
1,introduction,
equivalent model, re-
model Fixed bias
configuration, re-model
Voltage-divider bias
configuration

AC analysis of BIT
equivalent circuits part 2
(re-model CE Emitter-
Bias configuration,

1) Un-bypassed
situation. 2) bypassed
configuration

re-model of Emitter-
Follower Configuration,

re model of common
Base configuration , Re-
model Collector

Feedback C




Effect of RL And RS,
Design example of the
C.E amplifier circuit
Multi stages transistor ,
Cascaded Systems
Transistor as switch
Field-Effect Transistor
FET (Introduction and

types) ,

Metal-Oxide—
Semiconductor Field-
Effect Transistor types
of MOSFETs and Basic
Construction and Basic
Operation and
Characteristics of:-

1. Depletion-type
MOSFET (DMOSFET).
Enhancement-type
MOSFET (EMOSFET).
Field-Effect Transistor
Biasing part 1
Introduction.

Fixed-Bias
Configuration.
Self-Bias Configuration.

Voltage-Divider
Biasing.
Common-Gate
Configuration.

Field-Effect Transistor
Biasing part 2
Depletion-Type
MOSFETs.
Enhancement-Type
MOSFETs.
Combination Networks.
Design.

Introduction to the
operational amplifier,
Practical OP-AMP
Circuits, Applications of
operational amplifier
partl (Inverting
Amplifier, Non-
inverting Amplifier,
Unity Follower,
Integrator, Differentiator




Applications of
operational amplifier
part2 (Comparator,
Voltage Subtraction,
Voltage Summing,
Multiple-Stage Gains,
Constant-gain
Multiplier...)
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Introduction to lab
experiments and
devices, Diode Test and
Characteristics
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2

Diode Application
(Clipper circuits)

1L VII

Diode Application
(Clamper circuits)

III, vII

Half and full wave
rectifiers, Bridge
Rectifiers

1, VII

BIJT types and test, DC
characteristcs of BJT

1, VII

Common Emitter
amplifier circuits (Fixed
bais and Emitter self-
bias configuarion),

1L VII

Common Emitter

amplifier circuits

(Voltage Divider,
Multistage transistors,
Transistor as a switch

I, VII

JFET — Characteristics
(1), JFET —
Characteristics (2).

III, VII

had Caal Gladil

111

MOSFET —
Characteristics (1)
MOSFET —
Characteristics (2)

1L VII

JFET — Amplifier

III, vII

MOSFET — Amplifier

I, VII

Basic Chara. Of
Operational Amplifier

I, VII

Applications of Op-
AMP

1, VII

Applications of Op-
AMP -2
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construction of dc
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dc compound motor
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EXPRAI| speed control method
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Definition and Classification of differential

Gae s equation (ordinary and partial, order, degree,

Oladal + (5 585 Linear and non-linear, homogeneous and
duad i non-homogeneous).




Solutions of 1st order linear ordinary
differential equations, homogeneous and
non-homogeneous. General and particular
solutions.

Solutions of 1st order nonlinear ordinary
differential equations, homogeneous and
non-homogeneous, using the method of
Separation of Variables and and Exact and
modified exact equations method.

Solutions of 1st order nonlinear ordinary
differential equations, homogeneous and
non-homogeneous, using various methods of
substitution.

Various fields of applications of 1st order
ordinary differential equations.

Solution of 2nd order, homogeneous, linear
ordinary differential equations with constant
coefficients.

Solution of 2nd order, nonhomogeneous,
linear ordinary differential equations with
constant coefficients by the method of
Undetermined coefficients.

Solution of 2nd order, nonhomogeneous,
linear ordinary differential equations with
constant coefficients by the method of
Variable of parameters.

Possible solutions of boundary value
problems. also, introduce the stability criteria

of solution (its physical meaning in
engineering systems). The dependence of
stability and system behavior on the
characteristic roots.

Various fields of applications of second
order ordinary differential equations with
solutions.

Laplace transform: definition, versatility and
application, Laplace Inverse Transform,
using tables and partial fractions. Application
of Laplace transform definition on various
Geometric functions.




Laplace Transform of derivatives, solution of
linear ordinary differential equations using
Laplace Transforms, 1st-shifting theorem
(Translation in S- domain).

Unit step function and its Laplace Transform.
2nd shifting theorem (Translation in t-
domain), Laplace Transforms of derivatives.

Laplace transforms of integrals (t-function
integral and S-function integral),
Convolution Theorem.

Practices of applying Laplace inverse
transform on various special functions.

DAl a9

i el 5 A A e al) SUERY 5 sl i) Jie R Ly RIS leal) 385 Gl 100 00 daudll 55

G N Ay el

la J.ﬂ\

daall / dand)

axlil) £ o

10% (10 <is )

8yl il LaaY)

10% (10 s )

Gl gl

10% (10 s )

10% (10 <is )

Dl / g 5 il
BpY

10% (10 <is2)

Jadll Canaliia (jlaial

50% (50 ix2)

Sl aiaY!

100% (100 &)

g sanall

WJJﬂ\} (-Ja:\x\ )JLAAA_IO

E. Kreyszig, et al, "Advanced
Engineering Mathematics," 10th ed.,

McGraw Hill, 2011.

(D5 O Lpagiall ) A sllaall 5 ) jaall Sl

D.G. Zill, "Advanced Engineering
Mathematics," 6th Ed, 2018

(Sl ) i )l e yall

cAgalal) COlaAll) L (o g ) B2 aad pall g S
(.oon ol

Casi Y1 Bl 3a ¢ i 5 SSIY) gl




ol el

& sal) i

oaall ey

MTE 209

Bl / Jadll

SO a2l Jeaill / 20262025

Coa gl 134 dlae) F S

1/9/2025

Al ) geaall JIKGE

i) 5 aladl

(AN @las gl sae /(AST)) dad pall Glelidl 22 6
38 5 Aol )3 Glas 54 /el e ¢(SSWL) abaiall 3l Jaall e paiia ool jo Jead (el 63
(ECTS) (o ana ) aaaniy Jygail (5 5¥) plUail)
@A el Jssaee and 7
Ll (i gy 53 2 ol )
loayaldabbah@uomosul.edu.iq ey

aal Calaal 8
Gl s s (ol sl Tk ol 39k 5 cdussigll 3 Lsanly @0 sall Bulo1 (al i) agd ila)
o [ VI A e s ) 1) 3L
L VILasall gla el 8 Aeaiioadl) 5 5ea ) (e ddlinal g1 51 dae lase e Caatll
] A el 5 58 5 Takall 58 je il ) 5o
L Tl sl Sl il e g el sall 5 3 suad) mpanat (glsa pla
L, VI il bl i il 5 elgeaSins i T 55 el adl sl Sass
3panae bl ans Clysine o A8 jall G s o 5l8y A8l g ALK Jads fase (Gaka

Ualaa g A Jaas Aalaa eb";:u.ul_j hﬂ‘jm\ [ IVENGPY PN [I]KAG-A Cju" L_;“‘ Jpasll
LTI oboad) dadast & i

il 5 bl Ciliasi jind 7

gl @ paladl -] dai) i)

Al ciluds 2
DRl Ay 8
plil) A8y pha | aladl) A8y 4k £ sagall o) Bas gll acil aldl) Cla i | cleludl | g g
4 sl
Introduction;  Fluid  mechanics LII 4
applications in  science and

LB | hechatronics engineering; Matter;

<> | Solid and Fluid (liquid and Gas).
PIVIR|]

Shear and normal stress, pressure;
Definition of Fluid static and
dynamic; Approaches to study fluid
mechanics;  Analytical method,
Experiments, and Computation
(Computation  Fluid  Dynamic,
CFD); Definition of;
Hydrodynamics, Hydraulics, Gas
dynamics




Shear and normal stress, pressure;
Definition of Fluid static and
dynamic; Approaches to study fluid
mechanics;  Analytical method,
Experiments, and Computation
(Computation  Fluid Dynamic,
CFD); Definition of;
Hydrodynamics, Hydraulics, Gas
dynamics

Fluid Properties; Mass Density,
Specific Volume, Specific Weight,
Specific Gravity; Idea Gas Law,
Dynamic and Kinematic Viscosity,
shear stress and velocity gradient,
Newtonian and Non-Newtonian
Fluids; Compressibility, Process
(Isothermal and Isentropic)

Fluid Static (Hydrostatics); Pressure
definition;  Pressure at a Point;
Pressure Force on a Fluid Element,
Equilibrium force of a Fluid
Element; Body and Viscous force;
Pressure variation in a Fluid at Rest
for Incompressible and compressible
Fluid.

Pressure Measurements; Barometer
(Mercury and Aneroid Barometer),
Piezometer Tube, U-Tube
Manometer, Differential U-tube
manometer, Inclined-tube
manometer, Bourdon gage, Pressure
transducers.

Pressure distribution on flat surface
surface; Hydrostatic Force on an
Inclined Plane Surface of Arbitrary
shape; resultant force and location of
center of pressure, centroid and
parallel axis theorem.

Hydrostatic Force on Submerged
Curve Surface

Mid. Course Exam.

Fluid Dynamics; Physical Quantities
of Flow; Velocity, Pressure, Density,
Temperature and  Acceleration.
Lagrangian and Eulerian Systems;
Control volume method.

Classification of Fluid Flow;
Uniform and Non-uniform Flow,

91




Steady and Unsteady Flow, One, two
and three dimensional flows,
Viscous and Inviscid Flow, Internal
and External Flow, Laminar and
Turbulent Flow (boundary layer),
Compressible and Incompressible

Elementary Equation of Motion;
Differential and Control Volume
Approach.

Continuity Equation (Conservation
of Mass) derivation, Volume and
Mass Flow Rate, Momentum Flux,
Applications on Conservation of
Mass.

Bernoulli Equation; limitations and
the assumptions, Pressure head,
Velocity head, Elevation head,
Piezometric head, Total head,
Hydraulic and Energy Grade lines.

Application of the Bernoulli
equation; Pitot Tube, Pitot-Static
Tube (stagnation point), Fr

The Linear Momentum Equation
(conservation of linear momentum)
derivation, Newton’s second law,
Body and surface forces, The three
components force.

Application  of  the  Linear
Momentum  Equation;  steady-
incompressible case, Flow on a pipe
nozzle, Force due

Final course Exam.
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Fundamentals of Fluid Mechanics, seventh edition, John
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Numerical System

o Binary System

o Octal System

0 Hexadecimal System
Numerical System
Converting between
Systems (Binary, Octal,
Hexadecimal, Decimal)
0 Mathematical
Operations

o Binary System
Problems

Logic Gates

o Gates with their
symbols and truth tables
o Logical Operations

96




o Timing Diagram for
logic gates
o Logic gates as switches

Logic Circuit Design

o Logic circuit designing
steps

o Implementation of
Logic circuits using truth
tables

o Implementation of
logic circuits using
equations

o Converting logic
circuit to logic equations

Lsaliall iluds/
) ualaall
Akl

Boolean Algebra and
Identities

o Basic Identification of
Boolean algebra

o Duals of Expressions
o Demorgan's Theories
o Truth tables for
Demorgan

Boolean Algebra and
Identities

Algebraic Manipulation
o Simplifying Functions
o Fewer Gates

o Duality Properties

o Complement of
Functions

Strategies of
Minimizations

0 Terminology and
Definitions

o Guidelines of
Simplifying Functions

Laata cilda
/) uzalaall
4kl

K-Map Simplifying SOP
Procedures

O Three Variable K-Map
[l Four Variable K-Map
O Five Variable K-Map
o Karnaugh Map POS
Minimization

[} Three Variable K-Map
00 Four Variable K-Map
l1 Five Variable K-Map
o Getting between SOP
and POS

0 Don’t Care Conditions

Multiplexer

o Definitions

o Constructions
0 2-1-multiplexer
0 4-1-multiplexer
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8-1-multiplexer

o 16-1-multiplexer

0 32-1-multiplexer

o Realizing Logic
Functions Efficiently

o Larger Multiplexer

o Cascading Multiplexer
Circuits

111, VII

De-Multiplexer

o Definitions

o Applications

0 1-4-demultiplexer
0 1-8-demultiplexer
o0 1-16-demultiplexer
o Timing Diagram

0 1-m-demultiplexer
o De-multiplexer as
Decoder

o Characteristics table of
De-multiplexer

Decoder

o Characteristics of
Decoder

o Construction of
Decoder

o Types of Decoders
0 2-4-decoder

0 3-8-decoder

0 4-16 —decoder

o Applications of
Decoder

o Expansions of
Decoder

Encoder

o Definitions

o Types

o Applications

0 Code Convertor

o Binary to Gray Code
Convertor

Adders and Subtractors
Circuits

o Half Adder

o Full Adder

o Binary Adder

o Binary Subtractor

o Binary Adder
Subtractor

Sequential Logic

Circuits

o Latches and Some
Definitions

o Synchronous and
Asynchronous
Sequential Circuits
SR-Latches
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o SR-Latches as
Memories
D-Latches

Sequential Logic
Circuits

o JK-latches

o T-Laches
Counters

LII, VI
15
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Digital Logic and Computer Design by M
Morris Mano
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e Digital Logic Design by Pu-Jen Cheng,
Digital Logic Design by Nasser M. Sabah
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Role of statistics in science, types of 1 4 1
statistics, data presentation
Descriptive statistics, histogram | 4
frequency distribution, data
limits, data tabulations, polygon,
ogive.
Basic Concepts of probabilistic theory
I, 111, VII
(random events and sample space).
Sets and probabilistic models, I
axioms of probability, rule of
probability
The definition of conditional
probability and their properties
Multiplication rule, total probability
theorem, Bayes’ theorem
Midterm exam
Three events, mutually and non-
mutually events
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Counting, permutation, combination

The definition and classification of
random variable (Discrete and
Continuous), type of discrete
distribution
Discrete probability distributions,
Binomial and Poisson Distribution
Continuous distribution, normal
distribution
Test of hypothesis, types of errors in L I, vlI
hypothesis testing, hypothesis tests
of means

Test of the mean with unknown I, 111, VII

population variance, hypothesis test 14

of two means with known
population variance.

Final exam 4 15
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Introduction, the basic definition of
signals and their main types with
examples (continuous and discrete-
time signals)

& aladl)
k)

Introduction to systems and their
types and application examples

& alaal)
k)

Classification of signals:
(continuous-discrete), (analog-
digital), (periodic — aperiodic), and
(causal-noncausal)

Lk

Classification of signals: (even —
odd), (power — energy),
(deterministic — random), and
(finite - infinite length)

Signal operation: shifting, scaling
(time and value), inversion (time
and value), and combined
operation. Signal useful function:
unit step (continuous and discrete),
ramp, unit impulse (with
properties), triangular and complex
exponential (continuous and
discrete)

Signal expression and
representation: graphical form,
functional form, and equation

form + Signals construction

LIL IV

Mid-term Exam

LIL IV, VI

Sampling theorem: Nyquist low
and aliasing problem with solution

I I, VI

Introduction to Quantization and
Coding

L 1L, VI

Discrete-time signal representation
types: graphical, functional,
tabular, and sequential (vector),
Elementary discrete time signal
with classification and
manipulation

LIL IV

Description and classification of
the system with interconnection &
block representation)

Introduction to the linear time-
invariant system (LTIS) with
conditions and System properties
(linearity, time-invariant,
causality, stability, and memory)

Convolution operation and
methods: graphical, table look-up,

LIL IV, VI
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vector by a matrix, add overlap,
and analytical method with image
(matrix) convolution.
Deconvolution method: iterative,
polynomial, and graphical method,
Correlation types and application: L 1IL IV, VI
quantitative correlation, cross-
correlation, and auto-correlation
Modulation: reason, classification,
and types (amplitude, frequency,
phase, and spread spectrum),

Modern digital signal processing LILIV, VI
advantages, disadvantages, and
applications
e laal Final Exam LI, IV, VI 3 16
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Measurement and Instrumentati clLdall§ 3 321 English
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Control System
Signal Processing

Microprocessors & Assembly Lz asestll 4l 4

o -
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Mechanical Engineering Labore
Theory of Machines

Medule Name in English Ll 54 s Language

Heat Transfer
Hydraulic & Pneumatic Systems 45155 480 ) 251 English
Computer Aided Maching Desig L pulal saclua £1¥1 araat English
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A uall 5 jll il I English
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Microcontroller System Design
Numerical Methods
Power Electronics and Drive
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Units and Dimensions, I
type of instruments
Characteristics of 1
instrument or
transducers, Static and
dynamic characterstics
Errors in measurement
systems, Sources of
measurement noise,
Techniques for
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reducing measurement
noise

Sensors and Transducers,
Sensor Categories,
Position and
displacement Transducer

) . I, 11, VII
Resistance, inductance >
and capacitance
measurement

Bridge circuits
analysis
Current measurement,
frequency and phase
measurement
Strain gauges, Force
Sensors.
Midterm exam
Torque sensors and
design problem on strain
gauges.
Rotational motion
transducers, Rotational
displacement and
velocity, Absolute
angular displacement and
Velocity, Gyroscope
Capacitive, resistive and
magnetic sensors, Hall
effect sensor
Piezoelectric transducers,
Ultrasonic transducers
range and level
measurement
Level measurement and
Pressure measurement
Final Exam

Sl
X

puil) 43y )l alnil) 48, b £ 5 9all gl Baa g1l Al

I 1L, VII

I
L, II, VII

I, II, VII

iy k15 palas | Make Introduction to the
instruments available in

the Lab and explain the
working principles
Experiment #1 Obtain
practically the Errors in
different measurements
Experiment #2 Design
and achieve DC & AC
analogue meter




Experiment #3
Measurement resistance
and strain using Dc
Bridge circuits and
obtain the effect of
measuring instrument
internal resistance on the
output reading.

Experiment #4
Measurement of
inductance and
capacitance us AC bridge
circuit.

Experiment #5
Measurement of
displacement using
different ways

Mid-term Exam

Experiment #6
Introduction to Arduino
microcontroller, how to
connect sensors and how
to develop the required

software

Midterm

Experiment #7
Measurement of Force
and Torque using
different types of sensors.

Experiment #8
Measurement of
rotational velocity and
displacement.

Experiment #9
Measurement of
displacement using
proximity magnetic
sensors and Hall effect
sensor.

Experiment #10
Measurement of
temperature and humidity
using different types of
Sensors.

Experiment #11
Measurement range using
ultrasonic transducers

Final Lab Exam
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“Measurement and Instrumentation Principles”
Third edition, by Alan S. Morris, 2001
“Introduction to Instrumentation Measurement”,
Second Edition by Robert B. Northrop, 2011.
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Introduction to I
control system.
Mathematical model I
of physical system,
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mechanical system I.
Mathematical model
of physical system,
electrical system II.
Block diagram,
Block diagram
reduction.

Closed loop system
subjected to
disturbance,
multivariable system
Signal flow graph
representation,
mason gain formula
Modeling in state
space

Transient response
analysis, First order
system

Transient response
analysis, second
order system,
Damping ratio and
natural frequency
Definition of
transient response,
specifications,
impulse response and
dominant poles
Steady- state error in 111 11
unity feedback.
Routh stability IVI
criterion
Introduction To I 111
Frequency Response

12

13

Root Locus Analysis Tl 14

Construction Method I1VI
of Bode Plot and 15
Asymptotic.
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Introduction to signal LIT
P ITRUEN P I processing

Analaog and Digital LILV
Signal Processing

1- ADC blocks
2-Sampling Theorem
3-Example

D. Signals
Representation
1-Graphical
representation
2-Functional
representation
3-Tabular
representation
4-Sequential (Vector)
representation
Common D. Signals
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1- Unit step signal

2- Impulse signal

3- Ramp signal

4- Exponential signal

Discrete time signals
manipulation
1-Shifting
2-Reversal

3-Time Scaling
4-Addition
5-Amplitude scaling
6-Multiplication
7-Unit delay element
& Unit advance

DISCRETE-TIME
SYSTEMS
1-discrete-time
systems as blocks
2-discrete-time
systems types

Properties of
DISCRETE-TIME
SYSTEM
1-System Causality
2-System stability
3-Linear Systems
4-Time invariant
system

5-LTI Systems

I, VLVII

Convolution
1-Convolution
utilization
2-Convolution
conditions
3-Methods of
Convolution
4-Graphical Method
Convolution

I, VLVII

Convolution (cont.)
1-Methods of
Convolution

2-Slide Rule Method
Deconvolution
1-Methods of
Deconvolution
2-Iterative Method
3-The Graphical
Method

Term Exam




Linear Constant-
Coefficient Difference
Equations

1-Solution of First-
order LCCDE
2-Solution of Nth -
order LCCDE

Z-Transform,
properties, examples
on classical discrete-
time signals, ROC and
inverse Z- Transform

Discrete-time LTI
system analysis using
the Z- variable. System
function and its
relationshipto other
forms of time- and
frequency-domain
representations.

Digital Filters: IIR and
FIR filters, stability
and linear- phase
properties of FIR
filters againstfast roll-
off and low order
properties of IIR
filters.

Design of TIR filters:
numerical methods,
IIR digital filters via
bilinear transformation
ofclassical analogue
filters (Butterworth,
Chebyshev, and
elliptic), and impulse
invariant method.

Design of FIR filters:
windowing and
frequency sampling
method.Realizations of
IIR and FIR filters.
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“Discrete-Time Signal Processing,” Alan V. Oppenheim,
Ronald W. Schafer and John R. Buck second edition 1999,
ISBN 0-13-754920-2

A sllaall 5 jiall i<l
(@25 O dngaall)

“Signal Processing First,” James H. McClellan, Ronald W.
Schafer, Mark A.Yoder, Pearson/ Prentice Hall, 20032003
ISBN 0130909998.

“Digital Signal Processing: Principles, Algorithms, and

Applications,” John G. Proakis, Dimitris K Manolakis, 1995.
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Introduction to the I

microprocessors and
microcomputers

The
Microarchitectures
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and software model
of 8086
MiCroprocessors

addressing mode

Data transfer
Instructions

Unsigned number
and their
mathematics
instructions

Signed number
and their
mathematics
instructions

Mid-Term Exam

Control instructions

Shift and rotate
statements and
instructions

Formulation and
creation of assembly
Loops.

The Subroutines in
8088/8086 assembly
Language.

11

Memory and memory
interfacing

12

I/O address decoding

13

I/O design

6 14

Discussion of the
student projects.

6 15
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Walter A. Triebel, Avtar Singh, "The 8088 and 8086
Microprocessors: Programming, Interfacing, Software,
Hardware, and Applications", Fourth Edition, Pearson
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Education Ltd, 2014.

W. Triebel, A. Singh, "The 8088 and 8086
Microprocessors",
Education Ltd, 2018.

Fourth  Edition,

Pearson
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Friction on
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Torsion of Bar
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Hook’s Law
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Reaction of
Beams
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Impact Test
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One
Dimensional
Heat
Conduction
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Transient Heat
Transfer
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Force
Convection
from a
Cylinder in a
Cross Flow
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Centrifugal
Pump
Performance
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Verification of
Bernoulli
Equation
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§ Al Janl)
Ayl

L ki) @l yalaal)
4 i) )

Venturi Meter
Apparatus
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Impact of a Jet

L IIL, IV, VII
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Losses in
Piping
Systems

I 111, IV, VII
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Turning Moment
Diagram and
Flywheel — 2

Rotational Balancing

Balancing at
different plans

Belt drives: Flat belt

Belt drives: V-type

Frictional clutches

Mid Tearm Exam

Toothed gears:
pressure angle, gear
law, sliding velocity
between two teeth,
path of contact, arc
of contact, contact
ration for involute
gears.

Toothed gears: I, VI, VII
Standard systems,
interference between
two involute gears.
Gear train:
Definition, law of
speed ratio, reverted
gear train, compound
gear train.

Gear train: Epicyclic 12
gear train system.

Gyroscope 13

Cams S 14

Final Exam S 15
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e R.S. Khurmi and J. K. Gupta, "1. Theory of Machines,"
14th ed.; S. Chand & Co. Ltd., New Delhi, 2005.
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e SS Rattan, "Theory of Machines," 4th ed, 2014.
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Introduction to 4
Thermodynamics

Properties of Pure
Substances

The First Law of
Thermodynamics for
Closed Systems

The First Law of
Thermodynamics for
Closed Systems
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The First Law of
Thermodynamics for
Closed Systems

The First Law of
Thermodynamics for
Open Systems

The First Law of
Thermodynamics for
Open Systems

I, 1L, VI

Mid-Term Examination

The Second Law of
Thermodynamics

The Second Law of
Thermodynamics

Introduction to heat
transfer

11

Introduction to heat
transfer

12

One dimensional
conduction

13

One dimensional
conduction

14
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Cengel, Y. A. and Boles, M. A., Thermodynamics: an
Engineering Approach, 6th ed., The McGraw-Hill Companies,
New York, © 2008.
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Bergman, lavine, Incropera and dewitt - Fundamentals of Heat

and Mass Transfer, John Wiley & Sons, Inc., 7th Edition 2011.
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Introduction to fluid power
systems, DCV designation
Working media fluid flow, DCV
Classification
Working media power generation
unit and components. DCV usage,
selection, and performance

Non-return Valves

flow control valves-1

flow control valves-2

Mid term exam

pressure control valves-1

pressure control valves-2

other types of valves

electric and PLC — control

Actuators - 1

Actuators - 2

Actuators - 3 4

preliminary design considerations 4 15
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Introduction to the
microcontrollers and the
difference between
microprocessor and
microcontroller.

II/11/VI

The RISC and CISC
architectures.

II/11/VI

The Internal Architecture of
the PIC microcontrollers

Im/1r/vl

The memory organisation of
microcontrollers.

I/11/100/
VI

The Data memory of PIC
Microcontrollers.

II/11/ VI

The program memory of PIC
Microcontrollers.

II/111/ VI

Mid-term Exam

I

The PIC microcontroller
assembly statement and
instruction set.

Im/mur/vl

The PIC microcontroller Bit
oriented instructions.

I/11/100/
VI

The PIC microcontroller Byte
oriented instructions.

II/11/VI




The PIC microcontroller
arithmetic and Logic
instructions.

Im/mr/vl

The PIC microcontroller
control instructions.

II/11/vIl

The PIC microcontroller shift
and rotate instructions.

II/11/VI

Course Review

4 14

Final Exam

15
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Martin P. Bates, "Introduction to Microelectronic Systems:
The PIC 16F84 Microcontroller”, Butter worth-Heinemann,
2011.

The Microchip Corporation Data Sheet of PIC 16F84A
Microcontroller.
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Martin P. Bates, "PIC Microcontrollers: An Introduction to
Microelectronics, Elsevier Science & Technology, 2011.
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Rl Concepts and role for I, VI
(riea LA ¥ the numerical method
in engineering,
approximations and
errors, the definition of
Round-off error and
truncation error,
absolute and relative
true/approximation
eITor.




Numerical solution of
Nonlinear algebraic
equations (Root of
equations): Bracketing
methods (Bisection,
and False-position
method).

Open methods
(Newton-Raphson and
secant method).

Numerical solution of
linear algebraic
equations (system):
The difference
between the direct and
indirect methods,
singular and ill/well-
conditioned system,
partial and complete
pivoting, convergence
criteria, Jacobi
iteration method.

The gauss-Seidel
iterative method,
Gauss-Seidel iterative
with the relaxation
factor method, Tri-

diagonal system and its
solution.

Curve Fitting:
Classification of Curve
Fitting (Regression and

Interpolation), the
concepts of regression,
and Least Square
Criterion, Linear
Regression.

Nonlinear Regression,
popular nonlinear
regression models

(Exponential, Power,
Growth, and
Polynomial model), the
linearization of the first
three nonlinear models,

143




Polynomial regression.

Introduction to
Interpolation: Cubic
Spline Interpolation
(Cheney and Kincaid

Formula)

Numerical Integration:
Trapezoidal Rule
(equal and non-equal
segment width),
Simpson's1/3 rule
(equal and non-equal
segment width).

Numerical
Differentiation: Tayler
series and truncation
error, the
approximation of the
first derivative (FDA,
BDA and CDA), the
approximation of the
second derivative
(FDA, BDA and
CDA).

Numerical Solution of
Ordinary Differential
Equation (ODE):
Classification of
Differential Equation
(Initial Value Problem
"IVP" and Boundary
Value Problem
"BVP"), the numerical
methods for solving
the IVP (Euler's)

Fourth-Order Runge-
Kutta method for
solving the IVP,
Numerical solution for
the system of ODEs
with the two methods
above.

The numerical
methods for solving
the BVP: The shooting
method adaptation
together with the two
above methods used to
solve the IVP.

Introduction to another
method (finite

144




difference, finite
volume, finite element
method)

Final Exam.

4 15
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Numerical Methods for Engineering: with
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“Fundamentals of Computational Intelligence: Neural
Networks, Fuzzy Systems, and Evolutionary
Computation” (IEEE Press Series on Computational
Intelligence) 1st Edition by James Keller, Derong Liu,
and David Fogel.
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