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Numerical Analysis

Delivery Plan (Weekly Svllabus)
- 3kl . POy 1“,;-I_{';‘,c,],!

Material Covered
eek 1 | Somtion of non —linear equations by mumerical methods
Week2 | Simple Iteration Method
Week 3 | * Bisection method
* Newton —Raphson iterative
Week 4 | Cugve fitting &Interpolation
Week 5 | ® Curve fitting
» [_east square method
Week 6 | Interpolation
Week 7 | Newton Interpolation Polynomial
‘eelt § | Lagrange Interpolation Polvnomial
‘eekt O | Numerical Solution of linear equations systems
Week 10 | Direct method
Week 11 | mndirect method
Week 12 | Numerical integration
Week 13 | Trapezoidal rle
Week 14 Simpson’s rule
= Solution of differential equations by numerical methods:
Week 15 | -Modified Fuler's method

*Fange-Euita method




Flight Dynamic

Delivery Plan (Weekly Svllabus)
.1.,_}.=.J| (T ¥ | El_.éia_ll!

Material Covered
Week 1 | Wing Loading
Week 2 | High Lift Devises | Flaps
Week 3 | High Lift Devises | Slats
Week 4 | Spock Wave Analysis
Week S | Dynamics of compressible flow field
Week 6 | Thermodynamics concept
Week 7 | 5peed of sound
Week 8 | variable Area stream tube flow 'Adiabatic
Week @ | variable Area stream tube flow Isentropic
Week 10 | Two-Dimensional Supersonic Flow Around Airfoil
Week 11 | snock Expansion Technique
Week 12 Supersonic Flows Over Wings and Airplane Configuration
Week 13 | stapility Surface Canard surface and Dorsal Fin
Week 14 | Wake Surface Fences And Winglet
Week 15

Final Exam




Analog Communications
Delivery Plan (Weekly Syllabus)
I‘1_;_).J=_|.l|| \_Fc._,__'n_.u‘jl \_?'.'I.G_ILU.III

Material Covered
Week 1 | Basic Commumnication Nomenclature Comparison between digital signals and analog signals
Weel 2 | Analog Communications Advantages of Analog Communication
Week 3 | Performance of Communication System Effectiveness (validity): Transmission Rate &
Effectiveness (validity): Transmission Rate & Bandwidth Efficiency
Week 4 | Reliability: Signal — to —Noise Ratio (SNK or 5/N) & Bit/Symbol Error Rate (BER. SER) or
Probability of Error
Week 5 | Commumication System Models Transmission Methods in Commmmication systems
Week 6 | Simplex Communications Half Duplex Communications Full Duplex Comnumications
Week 7 | Multiplexing techniques Difference Between FDM and TDM
Week § | Information & Entropy, Information Properties Entropy Properties, Maximum Entropy
Examples
_ Modulation Techniques in Telecomnmumication Systems. Pulse Modulation: Sampling.
Week 9 | Quantization. and Fncoding. Concept of Sampling, Concept of Quantization. Types of
Cuantization. Example
Pulse Code Modulation (PCM) Waveform (Line coding). Unipolar NRZ (Non-Return-to-
Week 10 | Zero) signaling. Unipolar RZ (Retum — to — Zero ) Signaling. Polar NEZ Signaling. Polar RZ
Signaling. Bipolar RZ-AMI (Alternate Mark Inversion), Bipolar NEZ (Non-Retum-to-Zerao)
signaling, Manchester Code, Examples
Week 11 | Generation of QPSE. Waveform of QPSE. Types of QPSK
Week 12 | Analog Modulation Techniques
Week 13 | Binary Amplitude-Shift Keying (BASK),Binary Frequency Shifted-EKeying (BFSK)
Week 14 | Generation of BFSKE Binary Phase-Shift Keying (BPSK) Generation of BPSK
Week 15 | Differential Phase Shift Keying (DPSK) .Generation of DPSK (Quadrature Phase Shift
Eeying (QPSK)
Week 16 | Preparatory week before the final Exam




Antennas and waves propagation

Delivery Plan (Weekly Syllabus)

Gkl e s lenal

Material Covered

Week 1 | Introduction to Antennas: Basics of antennas. Importance in communication systems.
Overview of electromagnetic radiation. Band of frequency description

) Antenna Parameters - Part 1: Antenna Parameters. Basic Antenna Parameters — Radiation

Week 2 | patterns, radiation tvpes, Beam Area. Radiation Intensity. Efficiency. Beamwidth, Gain.
Directivity

Week 3 | Antenna Parameters - Part 2: Field regions, Polarization. Bandwidth

Week 4 | Types of Antennas — Part 1: Wire antennas: Dipole. monopole. Half Wave Dipole. Loop.
Vee antenna. Rhombic. Yagi Uda, Array antenna. Helical antenna,

Week 5 | Tvpes of Antennas - Part 2: Microstrip. Hom, Parabolic-Reflector. Lens. Array

Week 6 | Transmission Line Models & Matching: Transmission line models. Impedance matching
basics. Smith Chart fundamentals.

Week 7 | Antenna Measurements: Measuring radiation pattern. Gain and polarization. VSWR
(Voltage Standing Wave Ratio).

Week 8 | Mid Term Exam

Week 0 | Antenna Design for Applications: Mobile communication. Satellite communication. Design
trade-offs and considerations.

Week 10 | Wave Propagation Modes: Ground wave. Sky wave. Space wave.

Week 11 | Propagation Phenomena: Reflection. Refraction. Diffraction. Scattering.

Week 12 | Atmospheric Propagation Effects: Tropospheric propagation Ionospheric propagation,
Ducting_ Fading effects.

Week 13 | Electromagnetic Theory & Transmission Lines: Maxwell's equations, Wave equations.
Wave polarization and plane wave propagation.

Week 14 | Types of Transmission Lines: Coaxial lines, Waveguides. Microstrip lines, Impedance.
SWR. power transfer.

Wask 15 Advanced Topics and Applications: Smart antennas & adaptive arrays. Antennas for radar.

‘eek 15

satellite. and mobile systems, Miniafurization techniques. Modern simulation tools (e.g..
HFSS. CST. MATLAB).

Week 16

Final Exam




Vibration and Noise

Delivery Plan (Weekly Svllabus)

il o sl 2Ll
Material Covered
Week 1 | Infreduction to mechamical vibrations and definition of terms
Week 2 | Introduction to mechanical vibrations and definition of terms
Week 3 | Free wibration of single degree of freedom system
Week 4 | Free vibration of single degree of freedom system
Week 5 | Forced vibration of single degree of freedom system
Week 6 | Forced vibration of single degree of freedom system
Week 7 | Free wibration with damping
Week 8 | Free vibration with damping
Week 0 | Mid Exam
Week 10 | Forced vibration two degree of freedom
Week 11 | Forced vibration with damping
Week 12 | Forced vibration with damping
Week 13 | Free wvibration of mulfi degrees of freedom systems
Week 14 | Free vibration of multi degrees of freedom systems

Week 15

Noise in structhures




Theory of Control

Delivery Plan (Weekly Syllabus)

(bl o sl Zleial)
Material Covered
Week 1 | Mathematics background : mathematics symbols .mathematics method
Week 2 | Differential equation review: equation types rank .and degree
Week 3 | Conception of transfer function : general illustration. examples
Week 4 | Open and closed loop transfer function : General illustration .Examples
Wk Transfer function for some physics systems : Hydraulic system example, Mechanical linkage
example
ek Grounded chair representation : general illustration .Determination of equivalent electrical
circuit for mechanical circuit
Week 7 | Instruction of block diagram reduction : General illustration .Examples
Week 8 | Review
Week 9 | Mid exam
Week 10 | Signal flow graph scheme and Mison formula : general illustration .Examples
Week 11 | Time response analysis : General illustration .Examples
Week 12 | Specifications of transient and steady state response : General illustration .Examples
Week 13 | Steady state error :General illustration .Examples
Week 14 | Routh criterion method for stability test :General illustration. Examples
Week 15 | Z- Transformations: General illustration .Examples

Week 16

Final Exam




Aircraft Systems I

Delivery Plan (Weekly Syllahus)

okl o pua) 2Ll

Material Covered

Week 1

Introduction to Aircraft Electrical Syvstems

Week 2

Basic Components of Aircraft Electrical Svstems

Week 3

Power Sources/Bartteries

Week 4

Power Sources/Generators and Alternartors

Week 5

Power Sources/Generators and Alternartors

Week 6

Acmartor & Servo motor

Week 7

Aid Exam

Week 8

Actuator & Servo motor

Week 0

MCB and Fuses in aircrafis

Week 10

Switches and Relays

Week 11

Electrical Buses,
Wiring and Connectors in Unmanned Aerial Vehicles (TUAVs)

Week 12

Control Systems in UAVs

Week 13

Propulsion Svstems in UAVs

Week 14

Electrical System Maintenance in (TAVS)

Week 15

Furure Trends in (TAVS)
Electrical Svstems

Week 16

Final Exam




