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Syllabus ofDifferentiation and Sequences

Methods of Mathematical Proof = 2kl gl )l g (3 5k m
Number Sets = Taall Gle ganall =

Infinite Real Sequences = Al adal) collliiall =
Infinite Real Series = Ailedl) Agsal) clliial) =

daalf 4 gltad) colaluiall =
il yaatie 32wl Agiaall Jlgall w

One- Variable Real Functions
Multi- Variable Real Function
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Syllabus of Geometric Optics-First year Physics-1" Semester- 3h per Week

Nature of Light

Light ray

Warfront

Path of light ray

Index of Refraction

Types of Refraction

Refraction and Reflection Laws
Principle of reversibility light
Huygens Principle

Firma principle

Total Internal Reflection and Critical Angle.
Applications of Total Internal Reflection
Dispersion in Prism

Prism Spectrometer

Images formed by flat Mirrors
Images formed by Spherical Mirrors
Path of Light in Mirror

Flat Refracting Surfaces

Slab

Refraction in Prism

Refraction of Spherical Surfaces.
Thin Lenses

Thick Lenses.

Effect of Aperatures

Aberrations in Lenses and Mirrors
Eye, Vision and Optical Devices
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Syllabus of Practical physics(2)
Aes 6 rcleludl dae - A6 Juad ol b el A

Coulomb Law =

Biot-Savart Law =

Investigation of Ohm’s Law. =
Magnetic Moment in Magnetic Field =
Measure an known Resistors byWheatstone Bridge =
Bridge Impedance Measurement. =
Thermoelectric Couple =

Joule’s Law. =

Electric Work and Energy =
Oscilloscope. =

Diodes =

Planar Capacitor =

Ammeter and Voltammeter Scaling. =
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Kirchhoff’s Circuit Laws. =

Charge and Discharge Current of Capacitor
Charge and Discharge Voltage
potentiometer
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Syllabus of Practical Physics(1)-First year Physics-1* Semester- 6h per Week

Errors of Measurement

Experimental Data Analysis

Data fitting using Computer

Laws of Lenses

Law of concave mirror

Prism Spectrometer

Studying the functions of Optical Elements
The Speed of Light and Oscilloscope
Aberration in Lenses

The Microscope

Prism'’s Laws

Aerodynamics

Free Fall Motion

Motion in One Dimension

Simple Pendulum

Collision

Determination of Center of Mass (Weight)
Simple Harmonic Motion

Combination of Forces
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Syllabus ofElectricity - First year Physics-2* Semester- 3h per Week

Definition of Electric Charge =
Definition of Conductors insulators =
Coulomb 's law =

Electric Field and Electric Forces =
Electric- Field Calculations (Point Charge Field ... ) =
Electric Field Lines =

Electric Dipoles =

Electric Flux and Calculating =
Gauss 's Law =

Application of Gauss 's Law =
Conductors in Electrostatic Field =
Electric Potential Energy =

Electric Potential =
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Calculation of Electric Potential =
Equipotential Surfaces =

Potential Gradient =

Definition of Capacitance and Dielectrics =
Calculation of Capacitances =
Capacitors in Series and Parallel =
Energy Storage in Capacitors =
Gauss 's Law in Dielectrics =
Definition of Electric Current =
Current Density =

Resistance and Resistivity =
Resistors in series and Parallel =

Kirchhoff Laws =

Maxwell’s Laws =

Super Position Theory =
Thevenin — Norton 's Theorem =
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-Syllabus of Physical Mechanics(1) — 1** Year Physics — 1% Semester 3 h per week

Measurement and Units

Physical Quantities and Units
Dimensional Analysis.

Vector Analysis

Coordinate Systems

Scalars and Vector Quantities
Addition of Vectors

Components of Vectors

Units Vector

Tangent and Norm Vectors

Scalar Product

Cross Product

Vector Representation of a Surface
Gradient of Scalar Field

Divergence of Vector Field

Rotation Of Vectors Field
Kinematic

Displacement, Velocity and Acceleration
Linear Motion and its Equations
Curvilinear Motion and its Equations
Dynamics

.Concepts of Force, Mass and Inertia
Newton’s Laws of Paticle Dynamics
Gravity, Tension and Normal Forces
Frictional Force

Static and Kinetic Friction

Motion on Inclined
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Dynamic’s law in Curvilinear Motion

Dynamics of uniform and non-uniform Circular Motion
Translation Static Equilibrium

Energy of a System

Work Done by a Constant and varying Force

Work Done by Elastic Forces

Kinetic Energy and theWork—KineticEnergy Theorem
Potential Energy of a System

Conservative andNon-conservative Forces
Relationship BetweenConservative Forces andPotential
Energy

Energy Diagrams andEquilibriumof a System
Conservation of Energy:

Isolated and Non-Isolated System

Situations InvolvingKinetic Friction

Changes inMechanical Energy forNon-conservative Forces
Power

Linear Momentum

Collisions

Universal Gravitation

Newton’s Law ofUniversal Gravitation

Particle ina Field (Gravitational)

Kepler’s Laws and theMotion of Planets
GravitationalPotential Energy

Energy Considerationsin Planetary andSatellite Motion
Fluids Motion

Elasticity, Density and Pressure
Variation of pressure with depth,Archimedes 's theory
Fluid Dynamics]
Equation of continuity

Bernoulli 's equation

Application of Bernoulli 's equation
Viscosity and Poiseulle’s law
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Introduction to complex numbers

Polar representation

Representation of complex numbers Hadal) dac ) Jiial
Algebraic representation el Jdial)
() Jal) kil Jiasl)

Principal argument

e aae Ay ) 3 ) el

Complex conjugation sall (33 yall
Module @ie e ilysh
De Moivre’s formula 8l gad )y ghuad
Complex sequences FoaEal) chllisal)
General term alal) aal)
neighborhood Dsall
Bounded sequence 53 ana Alliia
Convergent sequence A late Al
Divergent sequence ac Liia AlH0e
Subsequence 4 Aglliie
A0ada) Cadllutiall

Complex series

Complex geometric series

Lntig)l Atial) AlLLoiall

Sum of series

Comparison test

:L’\J&J‘ JL.\SS\

Ratio test (aaY2)dpndl sl
Root test (55) 3l jlaa)

Uniform convergence ahatiall G )
E L8

Radius of convergence




Disc of convergence

GOE (a8

Absolutely convergent series

GBL Ay jliie Aluluia

Complex power series

Al sl Alulidia

Complex functions

Laall J) )

Limit of a complex function

Lie 2 il

Continuity of a complex function

Uniform continuity alaiiall ) yains)
Derivation of a complex function dgase Ala alansl
Differentiability GlEay) s

Inverse function derivation

el Al gida

Harmonic functions

L@ gl J)

Analytic functions

AL oS3

Cauchy-Riemann equations

oot oS Y e

Cauchy-Riemann in polar form

Tl YT B ey S

Elementary functions Ay al il
Periodic function Sl
Exponential function =Y )
Trigonometric functions Al ol i)
Logarithm function ke sl il

Mean value of logarithm function

P A Lt ol

Hyperbolic functions 1 3wl 1)
Constant function s s
Bounded function s &l
Taylor expansion BRI
Laurent expansion Ol

Complex integrations AaEall KA
Path Gk
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Closed path Glaa (33 ok
Isolatable singularity )50 AL 330 Adass
Removable singularity ALK 3L adass
Essential singularity Aulud 33L3 Adags
Calculation of residues Gl gl s
Simple/double pole CacLiae/dayy (b
Residue at infinity Al 8 )
The residues theorem el gl Ayl
Conformal maps Ladlaall (3aalal)

el Jaladl)
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Syllabus of Practical Physics(3)-2°¢ year Physics-1%* Semester-6 hours per week

Calculating e/m using Thomson Method Cpe 58 48y yhay ofm dae il i) Glas
Magnetic Field Produced by Conducting Wire and Conducting S g ¢ e LS e A il unlalinall Jisl)
Loop.
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Magnetic Hysteresis Cycle
Impedance of Series RLC Alternative Current Circuit
Impedance of Parallel RLC Alternative Current Circuit

Currents Induced by Magnetic Fields
Internal Photoelectric Effect
Heat capacity of Liquid Material
Solar Collector
Fridge Cycle
Thermal Conductivity of Solid Material
Heating by Radiation

Temperature Determination of hot Source using Stefan-
Boltzmann Law

Specific Heat of Rigid body.
Critical Phase Temperature (Liquid — Steam)

Stirling’s Air Engine

(emublinal cUadl 3 ) 50
dulidlll e RLC ostiial) Ll 3 )ls dipne 4l )2
g il e RLC csbiiall JLill 3 )l Al 4 0
Aaabliie Jgin e (A yaidl) 52 giall ol il
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Syllabus of Practical Physics (4) — 2*° Year Physics-2*! Semester- 6 hours per week

Graphic etudes
The compound pendulum

Moment of inertia and torsional
Oscillations

Kater's reversible pendulum

Rotary motion

The Gyroscope @ S gyl
Young modulus constant Y skl gyl dale s
Torsional pendulum Sl yal 53
Newton's Rings O e lala
Melde experiment ,the standing waves a4y 25
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Coupled Oscillation
Capacitance coupling
Inductance coupling
Doppler effect
Torsional pendulum —damped Oscillations
Torsional pendulum- forced oscillations
Gravitational Cavendish Balance

Water waves

Aoyl yiall <ol ) yiaY)

Rl dayl yial) Al 5e<U i)
Loy ya Ay i) Ay 5 ol )
Sl Jsnda
alall Gl gil) (&5 all ) i)
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Syllabus of Electronics (1)-2°¢ year Physics-3 hours per week

Circuit Elements

Dependent and Independent Sources

@h)@ﬁ\ BJ\J\ )41_\9

i) e 5 Aineal) il

Equivalent Sources il 58S
Natural and Forced Response of Order and Second Order Al 5 5V el lal A el 5 Lmplal) sty
Circuits
dailad) 3
Impedance Function ‘ ‘
Gldad 5 jlaal

Zeroes and poles

Integrating and Differentiating Circuits

Applications: Response For Exponential, Step, DC, and AC

Voltage .
Phasors
Complex Impedance
ComplexPower
Resonance in Series and Parallel Circuits
Tuning
Q-Factor

Band Width

Jalsall  Juslil) il s
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Network Theories
Four Poles
Four Poles Network Parameters
Electric Filters
Impedance Matching
Physics of Semiconductors
p-n Junction
Diodes: Their Types and Function
Transistor: Their Types and Function
I-V Characteristics for the Diodes and the Transistor

Applications on Diodes (Rectification)

Applications on Transistor (Amplification)

A
GV ey
ALY dpely ) A8l elan g
A el s
Oilailecl) (308 g3
8 gl Caleaif ol 5
p-n ila 4l
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Syllabus ofElectromagnetic — 2° year — 2° Semester — 3 hours per week

= Multipole GUadYy) Ciladeia ®
= Dipole cUady) il w
= Quadrupole Y el =
= Application Cliphs =
= Poisson's Equation Ol g9 idalae m
= Laplace's Equation ooy Aabee =

= Maxwell's Equation in integral and Differential Forms
= Boundary Condition for E1, En

S Lalil) I oSl Y ole =
En E1Jsial Gpaal syl =

= Retarded Potentials b Sl Jiall UigaS m
= Poynting Vector Hiygp el =
= Poynting's Theorem i,k w

= Time — Harmonic Maxwell's Equations
= Electromagnetic Waves in Vacuum

= Electromagnetic Waves in Dielectrics

= Electromagnetic Waves in Conductors

= Polarization of Electromagnetic Waves

oW Al ) 1) g sl SV olxe ®
DAl b Ak Sl 2 5aY) m
) sl b Uy suSle CVolre m
1) 8 Al 3¢S0 ol 51
MJ@S}\G\)A‘Y\ A_\\.Lnsim\ n

= Reflection , Transmission and Refection of Waves at Planar
Interface
= Conductor
= Dielectric

Aals 2 gan e dpula jgSI 21 503U 35l 5 HLLSV 5 ulSasY)

Jil gl w
Jlsadl =

= Dielectric Waveguides
= Wave Velocities and Waveguide Dispersion
= Rectangular Waveguides

I35l 3 Agm sl g5V
oY) iyl sie A z) saY)

14




dalaldnt) e aleal)
L gl Ao Ba0 e L &3 — J5¥) el - AN A

Lalad) ALaliil) e slaal) A dale aualia - 1
General concepts in ordinary differential equations.

Cridall Aaudllyy A glaall & g A plaall 641 A8 jall (e Aplialil) e alanl) - 2
First order differential equation solvable and non-solvable with respect to the derivative. .

SaaSill Jal oo — Al 3 6¥1 A pal) (e Alalinl) e slaad) - 3
Complete differential equation of first order- integrating factors. .

N (A A yal (pa Adadld) ALl c¥alaal) - 4
Linear differential equation of order N.

oy Clbgad - 5
Laplace transforms.

A A ) e A ) AllEl) e Maall - 6
Partial differential equation of second order. .
The heat equation :4: 1 adl Lstaal)
The wave equation 4 sall dlaleal)
Laplace's equation :o«34Y e

4 glaall
Lo gl Alee cilo b &3 g iy a3 (lis L — AU Juadl) - A0 Aiud)

raloe 405 L) pulall Ay
Aualall 4l K g o gl Aty iy il -
el s Gllarall Jiad 4885 iy il -
() AY) s Jaay) 5 jeal) Lasall 5 eal cay i) —
Gl sall ISy oy il -
ol alasy iy il -

e ) Gl s e ) A (ol
LS (ks Lee il g a5l sl Ca il -
AV Gl Gl -
5 sl e SRl iyl
<l 4al (53LBASIC.
Sl ] e Aadie _
15



oall A dpaadl -
Al Al palie -

sl 5 el o) e b m sas S8 -
B sl e 3 55 ARl iy el e ) ALY s

Aile slaall Dliplat yay
oasaill yjadmal -
A S J ghaal) gl —

Clelu3 - A6 Juad el 5 400 L) ga¥) g <l ) FAY ;) i Cia g
Syllabus of Oscillations&Waves-2* year Physics — 2°* Semester 3 hours

Simple harmonic motion 45 Yl Gl Al
Damped simple harmonic motion Baelaiall 4y ) yiaY! S jall
The forced Oscillator 3o _palll ) 31 e
Coupled Oscillators A all <l ) Yl dday yiall ol ) yiaY)
Transverse wave motion (1) Al ol 21 5aY1(1)
Transverse wave motion (2) Ll ol 21 5Y1(2)
Longitudinal waves Y shall 71 5eY)
Waves in more than one dimension 2 e ST dal saY)
Exotic waves saaall £ 5!
Non-linear waves Lhadll £ 5aY)
Fourier methods A 8 SOk g

‘5#3 «Slelud) aae -@um_ﬁgjﬁ@\jmwdyﬂ\:Jﬂdgmﬂ
Syllabus of Thermodynamics— 2 Year Physics — 2°® Semester — 3 hours per week

= Temperature Concept 5 jallia jrasie ®
= Heat Quantity Rl =
= Material Phases salal) ) ghal m
= Gases Laws Gl il 8 m
= Van DerWaals Equation oalld jaild Aslas =
= Internal Energy OF Ideal Gas Sl lall Al Al AE)) -
= Critical Point Jal&ll Hll el zasaill m
= Molecular Model of Ideal Gas S JLllde gl 4yl jalldand) =
= Specific Capacity Heat of an Ideal Gas Olall dans oll 48 jal) ddlkl) =
= Mean Kinetic Energy of Gas bl all jlud) .
= Mean Free Path Lusalle pullg 550 m
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= Distribution of Molecular Speeds
= Work and Heat
= Internal Energy Function
= Processes Types
= Heat Capacity
= Reversible and Irreversible Processes
= Thermodynamic Cycles
= Entropy and The Second Law
= T-S Diagram
= Efficiency of Thermodynamic Cycles
= The Third Law of Thermodynamic
= Thermodynamics Functions
= Energy Equation
= Equations of Heat Capacity
= TDS Equation
= Enthalpy Equation
= Gibbs Rule
= Phase Diagrams
= ClausiusClaberon Equation
= Heating and Cooling Curves

3olall g Jall =
a1 Al s
N il gl gl m
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Syllabus of Analytical Mechanics— 2 Year Physics — 2°* Semester — 3 hours per week

= Virtual Displacement
= Constrained Systems,Kinds of Constraints
= Principle of Virtual Work
= Lagrange's Multipliers
= D', Alemberts' Principle
= D', Alembert — Lagrange's Equation
= Lagrange's Equationl
= Generalized Coordinates
= Lagrange's Equation
= Conservation of Energy
= Conservation of Momentum
= Angular Momentum
= One-Dimensional Motion
= Motion in central field
= Kepler’s problem
= Angular Velocity
= Kinetic Energy of Rigged Body
= Momentum of Rigged Body
= Equations of Motion of Rigged Body
= Euler’s Angels
= Hamiltons' Equation
= Routh's Equation
= Hamiltons- Jacobi Equation
= Poisson Brackets
= Mechanics of Relativity
e Lagrange's Function
e Hamiltons' Function
e Transformations of Energy and Momentum
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Syllabus of Physical Mechanics(2) — 2°® year Physics -1% Semester — 3 hours per Week

Angular Position, Velocity, and Acceleration

Rotational Kinematics: Rotational Motion with Constant
Acceleration

Angular and Linear Quantities
Rotational Kinetic Energy
Calculation of Moments of Inertia
Torque
noitareleccA ralugnA dna euqroT neewteB pihsnoitaleR
Work, Power, and Energy in Rotational Motion

Rolling Motion of a Rigid Object.

Angular Momentum of a Particle
Angular Momentum of a Rotating Rigid Object
noitavresnoC of Angular Momentum
The Motion of Gyroscopes and Tops.
Definition of non-inertial frames
Inertial forces
Applications.

The Principle of Galilean Relativity
The Michelson—Morley Experiment
Einstein’s Principle of Relativity
Consequences of the Special Theory of Relativity
The Lorentz Transformation Equations

The Lorentz Velocity Transformation Equations

Relativistic Linear Momentum and the Relativistic Form of

Newton’s Laws

3 gl g de pudl 5 g 3130 qm sall
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Relativistic Energy

Mass and Energy.

Lponadl) 48100

agal) ¢ avl)

el 3 -0 Juad —ply 53 A Audia gasl) gl 3l 2 e a5
Syllabus ofQuantum Physic — 2°¢ Year Physics — 2° Semester — 3 hours per week

Limits of Classical Theory
Particle Properties of Electromagnetic Radiation

Wave Properties of Particle
Uncertainty Principle
Schrédinger Equation

Solution of Schrédinger Equation in Some Simple Cases
Angular Momentum
Central Potential and Hydrogen Atom

Spin

LS DSl A Hlail) (Baada 2 5as
Ll Sl g Ll dpapall Gl 53l
Clapuall 4 sall Gal 52l

Gl Y s
s i Alalaa

Aasadl SV any A jria g ph Aalas Ja
@l glaasy)

O sl 3,05 (5 5S all () 5aS)) (84S jal)
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(el &0 ¢ gi Juad A0 Adudl) dpundaiaall g oLy <))

Vector Analysis.

- Scalar and vector fields.
- Gradient, Divergence and Curl.
- Stokes' and Gauss's theorems.

Cilgaiall Julas

Aalayl y alud) Jgiall -
D55 @8l il -
oaske Ay iy S gl Ayl -

Magnetic Fields and Magnetic forces.

- Definition of Magnetic field, Magnetic Field

Lines and Magnetic Flux.
- Definition of Magnetic field and Magnetic Flux
density.
- Motion of Charged Particles in a Magnetic
Field.
- Applications of Motion of Charged Particles.
- Magnetic Force on a Current-Carrying
Conductor.
- Force and Torque on a Current loop.
- The Direct-Current Motor.
- The Hall Effect.

Agphinall (s gil) g dphaital) J gial)

bl Jiall Lo ghas 5 cphairal) Jiad) (g yi -
bzl @8l
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Sources of Magnetic Field. (hairal) Jial) ailia

- Magnetic Field of a Moving Charge. AS jate dind e palill punhaiaall Jesl) -
- Magnetic Field of a Current Element. L eaie ge aalill phaiad) Jis) -
- Magnetic Field of a Straight Current-Carrying DO ey poise JiU G il puslaiaal) Jiall -
Conductor. A0 ) siall A1 gl Aol 5 g8l -
- Force between Parallel Conductors. Al ey e o palil) puuhinall Jaal) -
- Magnetic Field of a Circular Current Loop. kel oy silE -
- Ampere’s Law. onal 8 e il
gl 3 gall -

- Applications of Ampere’s Law.
- Magnetic Materials.

Electromagnetic Induction. ol g sl g )
- Induction Experiments. PN CRVIN T NEEN | NU PN
- Faraday’s Law. I o 5lE
- Lenz’s Law. Al o glE -
- Motional Electromotive Force. Al el AS jaal) 3 g8l -
- Induced Electric Fields. Aa jaiall Al oS Jgaal) -
- Eddy Currents. (S5 <l L) Al sall ol L) -
- Displacement Current and Maxwell’s LJassSle ¥ alaa s dal Y i -
Equations. Aalal aea -
- Superconductivity.
Inductances. Cluday il
- Mutual Inductance. Jalid) g yaill -
- Self-Inductance and Inductors. Slaay jaill g SIA ay el -
- Inductors and Magnetic-Field Energy. (erhainall Jaal) AU 5 Gl jall -
- The R-L Circuit. R-L 3 -
- The L-C Circuit. L-Cslall -
- The L-R-C Circuit. L-R-C sl -
Alternating current. L ghial) Ll
- Phasors and Definition of Alternating Current. Jsiall ) iy ety ) staall -
- Resistance and Reactance. Anilaall 5 A sladl) -
- The L-R-C Series and parallel Circuits. Age sl g lalidll | -R-C <l ylall -
- Power in Alternating-Current Circuits. Jstiall ) @l la 8 deUaiul) -
- Resonance in Alternating-Current Circuits. bl Ll @l pla & cglall -
- Transformers. Y sadl -
Electromagnetic Waves. A <)) 7))
- Maxwell’s Equations and Electromagnetic Asenb S 2 5aY) 5y suSle ¥ olaa
Waves. .o gall Ao g A siwall M)@S”G‘}A“}“ -
- Plane Electromagnetic Waves and the Speed of Aspal) Lela 568 ) 5aY) -
Light. Al e 1 50Y) g lanil 5 48l
- Sinusoidal Electromagnetic Waves. 3 _fiall dgula 5eSU =1 51 -
- Energy and Momentum in Electromagnetic
Waves.

- Standing Electromagnetic Waves.
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.Errors :eUaalL 11

.Solving Non- Linear Equations :4deall ne <¥alaall Js- 12
.Solving Linear Equations :4deall &¥abaall J~- 13
.Interpolation :(JuSis) claguyL 14

.Numerical Differentiation : 222l Jal&ill 15

.Numerical Integration :a2=ll Jalsilk 16

.Solving Differentiation Equations :&laléll &¥alaall Ja- 17
.Programming Language :is«_»ll 411 18

daldl) a i) j8aSpecial Functions

Power series solution for differential equations
Frobenius method

Legendre equation

Bessel equation

Eigen value problems

Boundary value problems

Sturm liouville problems

Wave equation in string

Application from electrodynamics
Applications from Quantum mechanics

Applications from heat transfer

G A JoDls Ay ALl Yol Ja
O 5 g 8 4Ry Hha

dilad dalea
G Aalea

Al ) Jilse
453 gaall aadll Jilose
sl o) s Jilsa

Jgdie yig Az sedllie
laaliny 5 JISIY) (e Cliadas
CERTHRCERE

3)\);5\ Al UAQE:L\H

(1) clall acadl: ;i Ciia g
Syllabus of Solid State(1)

B 3 rcilelud) aae - AU Juad el 58 AW Al

Quantum Theory of Free Electron and Density of
States

YA AU 5 jall o5 yiSIDU L 0S4y ylail)

Band Theory and Tensor of Effective mass

A0l LS ) guai 5 bl Ay o

Semiconductor (Pure, Impure)

(Ao el 5 A1) 81 ) ol

Thermal ,Optical, and Dynamic Properties of
Semiconductor

8 sill Calat Aaalnall — 3 ) all gl Al
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5 daleal) sy 3dl) 1 ) e Cha
Syllabus of Practical Physics (5)

sclelad) ase - J gl Juad —ely 38 A8 mG(éJAQ

Types of semiconductor Diodes & their

Lkt 5 81 3l Calail (e i) o) il

applications 1
Transistor, input and output circuits zooal Bl &l el s ) g 330 )
parameters Jsaall )0 <l yial p 2
Transistor Amplifier configurations D5 A Jaua 58 a5 (331 3
Field effect transistor & its applications | 4isulais Jeal) ) gins 3l yill 4
Alarm circuits BN 5
Single Stage and two Stages Amplifiers | Jal e sac g8aal g ala pay Glediadll 6
Differential, operational and Power pdaaa g Ableal) g A laldll) ilediadl)
amplifiers delhiny) 7
Types of Function Generators aalinall ) yiay) <l ge 8
Flip Flops, the astable generator Sl a5 A pall S 31 AN Skl g g LA
(generator of squared oscillations), A Y clcayl)
unijunction transistors, generators and
generators 9
Electronic Switches (thyristor, Schmitt | (b zalds ) sivn yill) 40, iYW Yol | 1
trigger) 0
Testing resistors, capacitors, diodes, and | <Ll g CESAl) g Sl glaall ass 1
transistors 3 eaY) s <l gin 3 gl 1
Setting the operating points in transistor | Jua & &) b A 5 Sl alail) Java 1
amplifier Configurations CHAN | g 330 53 2
Appropriate transistor amplifier Ol sl lall cudil Al Jaa gl
configurations to stabilize different 1
parameters 3
Light dimmer with simple pulse (i alina 1
generator .... 4
Registers and counters Clalaad) 5 O la) 1
5
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Syllabus of Statistical Physics Course

B 3 rcilelud) dae - AU Juad el 58 AU Al

Thermodynamic potential, reversible process and first law
of thermodynamics

Js¥) o a5 A Kall Y gaill 5 ASialing ga yill U 4K
elialin se yill A

statistical interpretation of entropy

Tyl ama Yl el

System in contact with heat bath

paramagnetic and specific heat for solids

Bl Al oS ) ) oLl Al

Partition function for classical gas

SIS el YW e sena 6

Maxwell-Boltzmann distribution

& ol Sl JasuSla g 58

Distinguishable and indistinguishable particles

5 alaie I 53 jlatiall Claywal)

quantum statistical distributions

A 5aS)) Aglan Yl e 5l

black body radiation, Debye model and Bose Einstein
condensation

Sl zasai 59 5u) anad gLl (il 5 ) 5 IS

Electron Gas, Thermal and Optical emission of Electrons.

Real Gases, Virial expansion ol &l sl
phase transition 3 shall cuylany)
critical phenomena da jall jal gl
Ensemble theory A8l shall 4, Hhas

(2) il g AsN) ¢ 8a Cisa g
Syllabus of Electronics (2)

;JJM\ ouJA_‘éJEJ?,:QlSM\ J&-d\gi&a&-f-hﬁjﬁiﬂu&a

Chapter 1: JsY) Jaadll

Configurations Transistor Amplifier A s il il Cledaiaall ddlidal) 3lua il
Chapter 2: ) Jaadl)

Transistor Amplifier Design 4 siu Ol Al aal
Chapter 3: -l Jaadl)

FET Amplifier &l ) g 3 5l Ciladcadll
Chapter 4: ) ) Jaadl)

Direct-Coupled Amplifier bl Jals HY) cld cladizadll
Chapter 5: sl Jadl)

Multistage Amplifier izl Ja) ye Baasiall Clediadl)
Chapter 6: s _alidd) Jaadl)

Negative Feedback L) Zaa) ) A3aa))

Chapter 7: ) Jaadl

Liner Integrated Circuits Aaladll Ax ganall ol lal)
Chapter8: -l Jiadl)

Active Filters Aladl) s yal)

Chapter9: ) Juadl)

Power Amplifier delhainy) Ciledias

Chapter10: il Jaadl)

Various electronic functions daliaal) A 5 yiSIY) Cailds )
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Chagter 11. e galal) Juadl)

Building signal generator circuits based on various | s SV U Sl e alaie YU 3 LEY) lal e &l sl
electronic components Jalia )

Chapter 12: e SN Jaadl)

logical gates dahaiall il )

Chapter 13: - e Al Jadll

Combine digital circuits Al 1) <l Al s aaadl

Chapter 14: < ydie al )l Jiadl)

Prospects for Electronics il g IV ol

A gl £l ¢ ) e Cia g3
Syllabus ofComputational Physics Course

B 3 rcilelud) dae - AU Juad el 58 AU Al

Introduction to Computational Physics

B sl oLl 3 ek

Nonlinear Equation and its Application in Physics

L)) Aabusiall ¥Valaad) 5 4dadl) ye c¥aladll Ja 5k
sl 8 Lgslapdai g (Al

Interpolation and Approximation, cubic splines, Least
square Method (Linear and Nonlinear)

Clyiniall § Clay po yraal 48 5k ¢ Aol o) HELY) 5 cy il
(Aabaa D) 5 ddadll)ipumssl)

Multi-Dimensional Differentiation and Integration. Monti-

ey 2awie JalSil 5 Jualiill- giliulaiy ol IS i e 48 Hha

Carlo Method and its Application in Physics el i) 8 /
Solving Differentiation Equation using numerical methods 32 gaall Ja gl Jilise 5 Lnae alealadl) caladl Ja 35k
and Boundariesand Eigenvalues Problems Aaldl) il

Fourier Transformationsand Fast Fourier Transformations
and its Application in Physics

Pl Slinlai g a pudl a5 58 DOl s g Ay ) 8 SO gl

Computational Method in Statistical Thermodynamics

o) dlialing s s 5l b Al )1

Molecular Dynamic Method A yall dl el 45y )l
Application in Physics sl A iyl
Software and numerical methods Sla g dgae 55k
Parallel Programming )5k A )
Object Oriented Programming. Aga sall das )

Introduction to advanced physical calculations

Aaaiall Al el cilloall d0a8a

i) ¢ guall: ) e Ciua g
Syllabus of Physical light

B 3 rclelad) axe - J gl Juad sy b 45N 4du

General Introduction: Light and its Electromagnetic
Natural

Interference of Light (Definition, Types, Applications)
Diffraction of Light (Definition, Types, Applications)
Polarization of Light (Concept, Types, Methods
Applications)

Fourier Optics and image Processing

Ll 5eSll dirpla 5 ¢ guall 1dale dadia

(Aigkai e ) il cady y) S guall Jalxil

(Aligki cae) il Ay ) ¢ gaall )yl

(4:113:\4& Mﬁ).LnM.c\}a\ (4 5¢da) ¢ puall ‘f asiny)
el dallas s 4y 8 L o
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Syllabus ofPractical physics(6)—3ed Year Physics — 2ed Semester — 6 hours per week

= Michelson Interferometer

= Measuring the refractive index of air with a Mach-Zehnder
Interferometer

® Interferenceat a Fresnel’s mirror and prisms

= Interference at Lloyd’s mirror

= Interference at Young Double slit

= Diffraction at slit and double slit systems

» One- and Two-Dimensional Diffraction gratings

= Plane grating spectroscope

= Diffraction at a circular iris diaphragm systems

= Rotation of the plane of polarization with quartz

= Rotation of the plane of polarization with sugar solutions

= Polarimeter

= Photoelasticity

» Fresnel’s laws of reflection

= Malus’ law

» Demonstrating of the Pockels effect in a conoscopic beam
path

= Diode Laser

= Emission and Absorption

» Nd-YAG Laser

= He - Ne Laser

Il G sulSle (ulie

535 e (e sl o) sell JLSEYI Ay 8 ld
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Syllabus of Quentin Mechanical (1)- 3ed Year Physics — 1* Semester — 3 hours per week

Wave function: Probabilistic Interpretation and
Normalization.

Variables Separation and Time Independent Schrodinger
Equation

Infinite Square well and Simple Harmonic Oscillator.
Algebraic Method

Delta potential Well and Finite Square Potential Well

Hilbert Space and Observables

Hermitian Operators

Dirac notations

Schrodinger Equation in Spherical Coordinates

Hydrogen atom

Angular Momentum

Spin

Identical Particles

Addition of Angular Momenta and Clebsch-Gordan
Coefficients

e&iﬂm?\;ébﬁ;‘g\a‘)@}@}d\@m\e}@
el e st \JG_E;})&?\JJLM}QY gaiall Jiad
e 5 - L el 5 e S
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Einstein—Podolsky—Rosen (EPR) Experiment and Bell’s
Theorem

b 3 railelud) 220 - AU Juad gl b A0 Ada-(2) a8 iilSia 2 e a5
Syllabus of Quantum Mechanics (2)- 3* Year Physics — 2° Semester — 3 hours per week

Time independent perturbation theory | ¢l Ge Adsiuall Gzl 4y Hlas
Fine structure | cessoued) 3,30 4adall 4l
Zeeman effect | el dudl 5 Gl ) J s2ie

Variational approximation | scss s asbiell 33 cliudaill jans aa ypsill o
O 5 el

WKB approximation | 4l cu 8WKB &l J siall «
Time dependent perturbation theory | ¢e U gl ol jacaly) 4, Hlas

emission, absorption and stimulated
emission

G ginal) sl 5 eledy) palaial 5 jlaal
Adiabatic approximation | s b 5 ¢a Sl
Scattering | o <8 5 JESY)
Green functions and propagators | JWESY) e a seda g JERY) Jilaa (A (p e @l 58
Relativistic quantum mechanics | (sl clilSuall 8 dania
Dirac Equation | &l 5 s se- (IS Yalaa
Symmetries in quantum mechanics | ~S8 clilSue A &l jlalal)

Second quantization | Ul sl
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Syllabus of Introduction to Solid State — 3ed Year Physics — 1% Semester — 3 hours per
week

Crystallography
Diffraction of X-rays and other Particles in Solid State.

Bonds andLattice Energy in Crystal
Vibrations of Crystal lattice and thermal Properties.
Classical Theory of free electron in metals
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Chapter 1:
Review of some Fundamental Concepts.

Electromotive Force-
Electromagnetic Induction-
Maxwell’s Equations-

:d_;)!\ M\

Aoule) aalial) (axy dxal e

Al S S yaall 3 g8 -
gl Sl (ay il -
i pnSle ¥ slna

Chapter 2:
Conservation Laws in Electrodynamics.

Conservation of Charge and Energy. -

The Continuity Equation. -

Poynting’s Theorem. -

Maxwell’s Stress Tensor.-

Conservation of Momentum and Angular -

;(;':m\ Sl

JEMLRYS- NS PR

A8Uall 5 din i) Jalias) -
J\)Aﬁu‘}” Uolaa -
i g 4y s
i3S FgaY) i

Electric Dipole Radiation. -

Momentum.

Chapter 3: | : &Gl Jucdl)

Potentials and Fields. | .Jsésll 5 <l o<1

Scalar and Vector Potentials. - AaalasY) g daludl el gaSU -
Gauge Transformations. - all L gat -
Coulomb Gauge and Lorentz Gauge. - ot ke s OslsS e -
Retarded Potentials. - BTN FCHEPUAS
Jefimenko’s Equations. - St YAl -
Liénard-Wiechert Potentials. - bl el oS -
The Fields of a Moving Point Charge. - A8 i) Adadil) Asa B J g -

Chapter 4: | ;&) ) Juadll

Electromagnetic Radiation Theory. | .-uh Sl Hlaay) 4y jhs

e Y] el -
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Magnetic Dipole Radiation. -

Radiation from an Arbitrary Source. -
Power Radiated by a Point Charge. -
Radiation Reaction and its Physical Basis. -

bl GQUaEY) U ¢ el -
Aok sl e 3 jalall deUainy) -
o 5l Al 5 ¢ LasY) Jad o -

Review of the Special Theory of Relativity.-
The Lorentz Transformations. -

The Structure of Spacetime. -

Proper Time and Proper Velocity. -
Relativistic Electrodynamics. -

Fields Transformations.-

The Electromagnetic Field Tensor. -
Electrodynamics in Tensor Notation. -
Relativistic Potentials.-

Relativistic Lagrange Formulation. -
Relativistic Hamilton Formulation. -

Chapter 5:

Electrodynamics and Relativity.

- el a) Jomdl
Appadll 5 @lialing g yiSIY)

ualal Lyl 3 1) Aaa) e -
Loy o) kgl -

Sl - Ala ) el Ay -
Agall de yudl 5 agal) e 3l -
5 sl lyalipy 5 €IV -
sl Dl gai -

g S Jaal) ) g -

Ao sl G e il lialinn o ySIYI -
g ganall i S -

Agsaall il e Y delua -
Agsaall O silas Aelpa -

B 3 railelud) axe - AU Juad gy 58 AN Al (1) dag il sb 5l 1) 0 a5
Syllabus of Nuclear Physics(1) - 3*® Year —2*® Semester — 3 hours per week

What's Nuclear Physics
Basic Units and Concepts of Nuclear Physics
Discovery of Natural Radioactivity

Rutherford Scattering and Discovery of Atomic

Nuclear

Neutron Discovery

Nuclear Radius Measurements

Nuclear Mass Measurement

Atomic Nuclear Size

Atomic Nuclear Components

Matter Density

Charge Density

Nuclear Binding Energy

Nuclear Forces

Semi-Empirical Mass Formula

Particles Emission and Coulomb Barrier
Alpha Particles and Alpha Decay Theory
Beta Decay and Neutrino

Electron Capture

Gamma Decay

Radioactive Decay Law

Radioactive Equilibrium

Natural Radioactive Series

Interaction of Heavy Charged Particles With Matter
Interaction of Light Charged Particles With Matter
Interaction of Neutrons With Matter

P55l oLl (& L
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Quantities and Units Radiation
Radiation Exposure and Contamination
Biological Effects of Radiation

Basic Rules in Radiation Protection

oY) &l 5 i yal)
i) e E N Al 2 ) gall m

Lo gaud el 6 — J ¥ Juadll-ply 58 da) 1) Al (7) Abaad) £l 30 ¢ ) jhe Cia gs

Syllabus of: Practical physics (7)-4™ Year Physics — 1% Semester — 6 h per week

O N oo

10.
11.
12.
13.

14.

15.

16
17
18

The crystal structures

Studying X-ray diffraction on a mono-crystal
(Bragg method)

Studying microwave diffraction on a simple cubic
crystal sample

Studying X-ray diffraction on a mono-crystal
(Laue method)

Studying electrons diffraction on a poly-crystal
Hall effect in metals
Hall effect in semiconductors

Temperature dependence of metals and
semiconductors electrical conductivity

Thermionic emission

Photo-electric emission

Experiments about solar cell

Characteristics curves of CdS photo-resistor
Measuring the capacitance of the depletion region
in p-n junction

Measuring the average charge carriers’ life-time in
p-n junction

Characteristics curves of p-n junction at different
temperatures

. Measuring the magnetic susceptibility

. Nuclear magnetic resonance

. Superconductivity
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Syllabus of Practical Physics(8) — 4" Year Physics — 2°® Semester 6 h per week

1. Electron Spin Resonance
2. Compton Effect
3. X-ray Attenuation
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4. Rutherford Scattering

5. Gamma-ray Attenuation and Distance Law
6. Frank-Hertz

7. Gamma-ray Spectroscopy

8. The Mean Free path of Beta Particles
9. Attenuation of Beta Particles

10. Beta Spectroscopy

11. Geiger- Muller Counter

12. Diffraction of Material Waves

13. The Specific Charge ¢/,

14. Photoelectric effect Photoelectric effect
15. Statistics

16. lonization Chamber
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Syllabus of Electronics (3)-4th Year Physics-1st Semester — 3h per week

Transport Mechanisms in Semiconductors
Charge Carrier Generation and Recombination
Fundamental Equations

Metal-Semiconductor Contact (Ohmic-, Rectifying-
Contacts)

Semiconductor-Metal Contact (Homogenous and
Heterogeneous junction

Semiconductors- Insulator Contact

Metal- Insulator — Semiconductor Contact

p-n Junction Theory : Analytical Study — Current
Calculation

p-n Junction Diode

Tunnel Diode

Zener Diode

Schotty Diode

Junction Capacitance

Bipolar JunctionTransistor (BJT) p-n-p and n-p-n
Current and Amplification Calculations.
Monopole Junction Transistor

Junction Field — Effect Transistor (JFET)
Insulated gate — Field Effect Transistor (IGFET)
Calculations of Current and Amplification
Electron Transitions

Photo Aabsorption

Photoemission

Photoresistor

Photodiodes

Solar Cells

light Emitting Diodes

Luminescence.
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Syllabus of History of Physics-4™ Year Physics — 2° Semester 3 h per week

Obijectives and Benefits

Physics Position Among other Sciences

Developments and Evolution of some Concepts in
Classical and Quantum Mechanism : Position and
Coordinate System (Absolute vs .Relative) Velocity and
Acceleration

Development of Some Concepts in fluid mechanics: linear
momentum, laminar motion and turbulent motion
Development of Some Concepts in Electricity ,magnetism
and Electromagnetism

The nature and laws of heat and Temperature
Development of Astronomy, Astrophysics and Cosmology
History of Nonlinear Phenomena and Ciaos in Mechanics
and Optics

History of Multidisciplinary Sciences and Branches e.g.
Medical Physics , Biophysics , Electro-Optics and
Atmospheric Physics
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Syllabus of Nuclear Physics (2) — 4™ Year Physics — 1% Semester — 3 h per week

= Introduction

= Leptons and the Electromagnetic and Weak Interactions

= Nucleons and the Strong Interaction

= Elements in Quantum Mechanics

= Liquid Drop Model

= Shell Model

= Alpha Decay and Spontaneous FissionExcited States of
Nuclei

* Nuclear Reactions

» Nuclear Fission and Power Production

= Nuclear Fusion and Nucleon-Synthesis in Stars

= Gamma Decay and Beta Decay

= Neutrinos

= Application of Nuclear Physics
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Syllabus of Solid StatePhysics (2) — 4" Year Physics — 1% Semester — 3 h per week

Dielectric

= |_ocal Electric Filed
= Polarizabilities

= Relaxation in Solid
= Optical Properties
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= Ferroelectric

= Experimental Method to measure the Complex
Dielectric Function

Magnetism

= Magnetic Ordering

= |onic Magnetism

= Magnetic Neutron Scattering

= Itinerant Magnetism

= Kondo Effect

Phonons in Metals

= Law oh Phonon's Dispersion

= Dielectric Permeability for Metals

= Effective e-e Interaction

= Phonon's Contribution in Law of Electron's Dispersion

Effective Electron- Phonon Interaction

Super Conductivity

= Phenomenology

Ginsburgy — Landau Theory

Abricosov Theory

BCS Theory

Magnetic Properties

Josephson Effect

High Temperature Super Conductivity

Application of Super Conductivity
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Syllabus of Plasma Physics — 4™ Year Physics — 2ed Semester — 4 h per week

Fundamentals of Plasma

= How Do We Describe Plasma

» Modeling a Plasma

= Temperature and the Maxwellian Distribution
= Shielding and the Debye Length

= retemaraP amsalP

= Criteria for Plasmas

= The electron Plasma Frequency

= scisyhP amsalP fo noitacilppA.

Single Particle Motion

= Motion in a Constant Uniform Electric Field
= Motion in a Constant Uniform Magnetic Field
= Motion in a Constant Uniform Magnetic and Electric
= Fields

= Time-Varying E Field

= Time-Varying B Field

= Drifts

= Magnetic Mirrors

= The Ponderomotive Force.

Plasma as Fluid

= The Continuity Equation
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= The Equation of Motion

= The Equation of State

= The two-fluid Equations

Waves in Plasmas

= Electron Plasma Oscillations

= Electron Plasma (Langmuir) Waves

= |on Sound Waves

= Electromagnetic Waves in Unmagnetised Plasma
= Waves in a Magnetised Plasma.
Collisions in Plasmas

= Coulomb Collisions

= Body Collision (Rutherford Scattering)
= Multiple Collisions.

Energy Sources

= Controlled Thermonuclear Fusion

= Magnetic Confinement Fusion

= noisuF tnemenifnoC laitrenl

= Laser Plasma Interactions.

Kinetic Theory

= The Distribution Function

» noitaugE nnamztloB ehT

= The Vlasov Equation

= Electron Plasma Waves in a Warm Plasma
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Syllabus of Energy physics — 4" Year Physics — 1% Semester — 3 h per week

Un Sustainable energy
1. fossil energy
e Coal
e Petroleum
e Natural gas
2. Nuclear fission energy
Sustainable energy
1. Nuclear fusion energy
2. Plasma
3. Solar energy
e Solar Radiation
e Thermal conversion and its applications
e Electrical transformation and its applications
4. Renewable energies
e Tidal Energy
e Thermal energy in the seas and oceans
e \Wind Energy
e Hydropower
e Bioenergy
e Artificial chemical energy
e Geothermal energy
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Syllabus of Laser physics and its applications — 4™ Year Physics — 2° Semester — 3 h per

week

Introductory Concept

= Spontaneous and Stimulated Emission , Absorption
The laser Idea

Pumping Schemes

Properties of laser Beams

Monochromaticity

Coherence

Directionality

Brightness

= Short Pules Duration
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Interaction of Radiation With Matter

= Summary of Blackbody Radiation Theory

= Modes of Rectangular Cavity

= Raleigh — Jeans and Plank Radiation Formula

= Planck Hypothesis and Field Quantization

= Spontaneous Emission

= Semiclasical Approach

Quantum Electrodynamics Approach

Allowed and Forbidden Transitions

Absorption and Stimulated Emission

Rate of Absorption and Stimulated Emission
Allowed and Forbidden Transitions

Transition Cross Section Absorption and Gain Coefficient
= Einstein Thermodynamic Treatment

= Liner Broadening Mechanisms

= Homogeneous Broadening

= Inhomogeneous Broadening

= Combined Effects of Liner Broadening Mechanism
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Pumping Processes
= Optical Pumping
= Electrical Pumping
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Chapter 4:Passive Optical Resonators
= Resonators Plane Parallel

= Confocal Resonators

= Generalized Spherical Resonators
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Continuous Wave and Transient laser Behavior
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Syllabus of Physics of Atomic and Molecular Spectra-4" Year Physics — 4

Introduction to Spectroscopy.

- Waves and particles and atomic units.

- Spectral lines and bands and continuum spectra.
- Spectral series.

- Experimental methods in spectroscopy.
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Spectra of one Electron Atoms.

Particle in central potential.

Approximation of free electrons in central potential.
Energy levels of N-number of free electrons and
accordance principle.

Electron spin.

Pauli's principle.

Spectral terms.

- Hund's rules.

- Angular momentums and multiplet splitting of energy
levels.
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Spectra of Multi-electron Atoms.

- Spectra of Helium atom and electron configurations.

- Spectra of Alkali atoms.

- Theory models of multi-electron atoms.

- Coupling of angular momentum- [L,S] and [j,j] couplings.
- Fine and hyperfine structures.

- Atomic excited states.
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Atoms in External Fields.

- Influence of weak magnetic fields- Normal and anomalous
Zeeman effects.

- Comparison between the results of Schrodinger's theory
and experimental data.

- Relativistic correction of energy terms.

- Influence of strong magnetic fields- Paschen-Pack effect.

- Influence of electric fields- Stark effect.
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Absorption and Emission of Electromagnetic Radiations.

- Transitions probabilities.
- Selection rules.

- Life time of excited states.
- Beer- Lambert's law.

- Spectral lines profiles.

- Spectral lines broadening.
- X- ray spectra.
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Molecular Symmetry and Group Theory.

- Symmetry operations.
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- Group theory.
- Notation for point groups.
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Molecular Structure

- lon of Hydrogen Molecule.

- Hydrogen Molecule.

- Electronic states and Quantum numbers of diatomic
molecules.

- Comparison between atomic and molecular levels.
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Rotational Spectroscopy of Diatomic Molecules

Rotation of diatomic molecules.

Pure rotational spectra.

Rotational transitions.

Rotational Raman spectroscopy.

- Nuclear spin statistics and rotational states.
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Vibrational Spectroscopy of Molecules

- Molecular vibrations.

- Vibrational selection rules.

- Anharmonic oscillations.

- Vibration-rotation spectra.

- Vibrational Raman spectra of diatomic molecules.

- Normal modes of vibrations.

- IR absorption spectra of polyatomic molecules.

- Vibrational Raman spectra of polyatomic molecules.
- Symmetry of molecular vibrations.
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:Electronic Spectroscopy of Molecules

Features of electronic spectroscopy of diatomic molecules.
Features of electronic spectroscopy of polyatomic
molecules.

Fluorescence and Phosphorescence.

Dissociation and predissociation.

Photoelectron Spectroscopy.

iyl i g iSY) LY

300 Al ey jall A g YY) GlaY) el jae -
A Baaata el A ¢ iKY CalaY) < jaa -
-T’M\} BJ}E\ -

Sk U8 Lo g el -

A el il s Y Aidas -

Magnetic Resonance

Effect of magnetic fields on electrons and nuclei.
Nuclear magnetic resonance.

Pulse techniques in nuclear magnetic resonance.
Electron spin resonance.
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