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Standards and Units of Units P
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VECTORS:
—Vectors and Scalars
—Components of Vectors
Method
_ Adding Vectors:Component
- Multiplication of Vectors
PROPERTIES OF MATTER
Elastieity
Fluid Mechanics :
FLUID STATICES:
-Fluids

_Pressure and Density
Fluid at Rest

_Variation of Pressure in a
Principles

- Pascal's and Archimedes’

- Measurement of Pressurc
- Surface Tension
FLUID DYNAMICS:
- Streamlines and the Equation
of Continuity

- Bernouili's Equation
- Applications of Bernoulli's

- Equation and the Equation
of Continuity

- Viscosity, Turbulence
Wave Motion:

- Mechanical Waves
- Types of Waveé

- Traveling Waves
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- Wave Speed
- Power and Intensity in

Wave Motion
- The Principle of Superposi-

tion

- Interference of Waves
- Standing Waves

- Resonance

Sound Waves:

- The speed of Sound

-Traveling Longitudinal Waves

- Power and Intensity of
Sound Waves

- Standing Longitudinal
Waves

- Vibrating Systems and
Sources of Sound ’

- Beats
- Doppler Effect
HEAT:
Temperature:
- Macro- and Microscopic
- Descriptions
- Thennal Eauilibrium
- Measuring Temperature

- The Ideal Gas Temperature

Scale
- Thermal Expansion
Heat

- Heat,a Form of Energy
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= Quantity of Heat and e 5l 3 ) a5 31 el duaS - ?“
Specific Heat : Jlfg ]
- Heat Conduction Sl dsea g2l - '_1
- The Mechanical Equivalent 3l oadl SailSaalle SIS~ fé:
of Heat
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Reflection '
- Image Formation by Planc Ll el Aot 325 ) suall 50585 = '
Mirrors A sl
- Deriving the Law of DSV 8 Bl — lf.,
Refraction’ : | ,,|
- Total Internal Reflection alall S Gl - %31
- Spherical Mirrors 4580 ol yali = &* :
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Moy e e

I i
102 General Physics (2) 1Y) e sl ) L Y o
4 Cr. (Gloc + V) Agud 30 Cilas g £ B
Pre-requisite: 101PH Vet s Gl Gl \|
' € jatall s ALl a1 5 Ak &
Leiliatad Jlaa g LgaSad Al ol gl Al ja g -

Topics

MOTION IN TWO AND THREE

DIMENSIONS :

Position , Velocity , and Acceleration
Motion with Constant Acceleration
Projectile Motion

~ Uniform Circular Motion

Velocity and Acceleration Vectors in
Circular Motion

Relative Motion

PARTICLE DYNAMICS :

Force Laws

Frictional Forces

The Dynamics of Uniform Circular
motion

Equations of Motion : Constant and
Nonconstant Forces
Time-Dependent Forces : Analytical
Methods

WORK AND ENERGY

Work Done by a Constant Force
Work Done by a Variable Force :
One Dimensional Case

Work Done by a Variable Force :
Two Dimensional Case

Kinetic Energy & the Work-Energy
Theorem

Power

CONSERVATION OF ENERGY

Conservative Forces
Potential Energy '

One Dimensional Conservative systems :
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The Complete Solution

Two and Three Dimensional Conservative
Systems

Conservation of Energy in a System of
Particles

SYSTEMS OF PARTICLES :

Two-Paticle Systems

Many Paticle Systems

Centre of Mass of Solid Objects
Linear Momentum of a Particle

Linear Momentum of a System of
Particles

Conservation of Linear Momentum

COLLISIONS v

What is a Collision

Impulse and Momentum
Conservation of Momentum During
Collisions

Collisions In One Dimension

Two Dimensional Collisions

ROTATIONAL KINAMATICS

Rotational Motion

The Rotational Variables
Rotation With Constant Angular
Acceleration

Rotional Quantities as Vectors
Relaionships between Linear and

~ Angular Variables : Scalar Form

Vector Form
ROTATIONAL DYNAMICS

An Overview

Kinetic Energy of Rotaion and Rotational
Inertia

Rotional Inertia of Solid Bodies

Torque Acting on a Particle

Rotational Dynamics of a Rigid Body
Combined Rotational and Translational
Motion
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ANGULAR MOMENTUM

Angular Momentum of a Particle

Systems of Particles

Angular Momentum and Angular Velocity
Conservation of Angular Momentum_
EQUILIBRIUM OF RIGID Bodies

Condition of Equilibrium
Centre of Gravity

Examples of Equilibrium
Stable , Unstable , and Neutral
Equilibrium of Rigid Bodies in
a Gravitational Field
Elasticity

OSCILATINS

Oscillating Systems

The Simple Harmonic Oscillator
Simple Harmonic Motion
Energy Considerations in Simple
Harmonic Motion

Application of Simple Harmonic Motion
Simplr Harmonic Motion and Uniform
Circular Motion s
Combinations of Harmonic Motins

(1) “phystes”
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121 ELECTRICITY AND
MAGNETISM:

4 Cr. (3 +Lab)

Pre-Requisite: 102 +102 Math.

Topics

(1) ELECTRIC CHARGE AND
COULOMB'S LAW

-Electromagnetism — A Preveiew
-Electric Charge
-Conductors and Insulators
-Coulomb’s Law
-Charge Is Quantized
-Charge Is Conserved

(2) THE ELECTRIC FIELD:

-Fields :

-The Electric Field E

-The Electric Field of Point
Charges Lines of Force

_The Electric Field of Continuous
Charge Distributions

_A Point Charge in an Electric Field

. -A Dipole in an Electric Ficld

(3) GAUSS’ LAW :
-The Flux of a Vector Field
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_The Flux of the Electric Field

-Gauss’ Law

-A Charged Isolated Conductor

-Applications of Gauss' Law
_Experimental Tests of Gauss' Law
And Coulomb’s Law

(4) ELECTRIC POTENTIAL:

_Electrostatic and Gravitational
Forces

-Electric Potential Energy
-Electric Potential

_Calculating the Potential from the
Field

_Potential Due to a Point Charge

_Potential Due to a Collection of
Point Charges

-The Electric Potential of
Continuous Charge Distributions
-Equipotential Surfaces
_Calculating the Field from the
Potential

-An Isolated Conductor

(5) CAPACITORS AND
ELECTRICS :

-Capacitance

_Calculating the Capacitance

-Capacitors in Series and Parallel

-Energy Storage in an Electric Field
-Capacitor with Dielectric
_Dielectrics: An Atomic View
-Dielectrics and Gauss' Law

(6) CURRENT AND
RESISTANCE
- Electric Current
- Current Density
- Resistance, Resistivity , and
Conductivity
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- Ohm’s Law : ?J‘ OB |
- Ohm’s Law: A Microscopic View Lyyenadyyy i sl 098
- Energy Transfers in an Electric Ty a8 58 G ABN Jus - ' s
Circuit | s
(7) DC CIRCUITS: : yadusal) Sl i3 (V) }
- Electromotive Force TS0 Aadlall 380 #
_ Calculating the Current in a Ails <35y B Ol Gl — lfi
Single Loop saal 5 &
- Potential Differences Ay S agall B8 %
- Resistors in Series and Parallel S Al e @b st Jpad ~ &
. s %
- Multiloop Circuits Gl saania i 5~ i
- Measuring Instruments ol 3 el — E
RC Circuits RC €all pa dasliall 153 = k]
(8) THE MAGNETIC FIELD: : (puashiliall Jlaall (A) it
- The Magnetic Field B usbliall Jlaall = |
- The Magnetic Force on a Moving iiad o 3l palaiadl 3580 - A
Charge 48 jaia lﬁj
- Circulating Charges U yila 48 jaiall lia — -
- The Hall Effect Jea il - i:
- The Magnetic Force on a Current G5 e 5 hsall Apalaliaall 558l — '
- (S b
- Torque on a Current Loop ids e pyell @ ‘5-’.}‘9" poe @

_ ‘

- The Magnetic Dipole uhlindd u,.dni‘-'n t,’:bi i

(9) AMPERE'S LAW : : a0 (1) %
- The Biot-Savart Law Jla — s 056 - N
- Applications of the Biot-Savart Jila — sp 058 e Sl — &
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- Two Parallel Conductors Sl st GHaasa ~ | @
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(1) “Physics”

By: Halliday,

Resnick and Krane
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L4

213 Statistical Thermoedynamics:

2 CroHes,
Pre-Rrequisite 240PH-+212PH

Topics

Statistical Thermodynamics:
-Introduction in Statistical
Thermodynamics

-Energy States and Energy Levels
-Macro States and Micro States

-The Thermodynamic probability

-The Bose-Einstein Statitics
-The Fermi-Dirac Statistics

The maxwell-Boltzman Statistics
-The Statistical Interpretation of
Intropy

-The Bose-Einstein Disiribution
Function

~The Fermi-Dirac Distribution
Function

-The Classicqal Distribution
Function

-Comparison of Distribution Func-
Tions For Indistinguishable
Particies

-The Maxwell-Boltzman Distribu-

Tion Function
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-The Partition Function

- The Thermodynamic Propertes of
A System

The Statistical Applications In
Gases: :

-The Monatomic Ideal Gas

- The Distribution of Molecular

Velocities

-ldeal Gas in a Gravitation Field

-The Principle of Equipartition of
Energy

-Specific Heat Capacity of Diatomic
" Gas X

(2) The Thermodynamic, Kinetic
Theory and Statistical
Thermodynamics by Francis
W.Sears
& Gerhard L. Salinger
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Functions
- Maxwell’s Relations
- Tds — Equations
- The Clausius-clapeyron Equation

- Third Law of Thermodynamics

Application of Thermodynamics
To Simple System:
Heat Radiation :
- Blanck’s Stefan's Law
- Wien’s Law, Rayleigh Jeans Law
- Planck’s Radiation Law
- The Optical Pyrometer
- Radiation pressure
Thermodynamic System

(3) “Thermodynamics, Kinetic
Theory, and Statistical
- Thermodynamics”

By: F.W.Sears & G.L.Salinger
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231 Optics
4 Cr. Hrs (3 Contact hrs.+Lab)
Pre-Requisite: 101 +101 Math.

Topics

Interferance:

- Addition of Two Waves of the
Same Frequency

- Vector Addition of Amplitudes

- Addition of Simple harmonic
_ Motions at Right Angles
- Interferance of Two Beams of

Light
- Hyggen’s Principle
- Young’s Experiment (Young’s
Double — Slit)

- Fresnel’s Biprism & Fresnel’s
Mirrors |

- Leoyd’s Mirror

- Divison of Amplitude, Michelson’s
Interferometer

- Interference Involving Multiple
Reflections :

- Reflection From a Plane Parallel
Film
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_ Newton’s Rings

_ Multiple Beam Interferance &
Fabry-Perot Interferometer

- Chromatic Resolving Power

- Comparison of the Wavelengths

with the Interferometer
- Study of Hyperfine Structure

Fraunhofer Diffraction:
- Fraunhofer Diffraction by a
Single Opening

- Diffraction by a Single Slit and

Further Investigation of the
Diffraction Pattern

_ Grafical Treatment of Amplitues-

The Vibrauon Curve

- Rectangular Aperture and Circular

Apertdure
- The Double Slit

_ Qualitative Aspects of the Douple

Slit Pattern

- Comparison of the Single-Slit and

Douple Slit Pattern
- Distinction Between
Interferance and Diffraction
_ Positions of the Minima and
Maxima, Missing Orders

Diffraction Grating :

- Effect of Increasing the Number of

Shits

- Intensity Distribution Form an

Ideal Grating
- Principal Maxima

- Minima and Secondary Maxima

- Formation of Spectra by Grating

- Dispersion
- Overlaping of Orders

- Width of the Perincipal Maxima
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Partial Differentiation:
Infinte and Power Series:

~Geometric Series with applications
—Convergence Test Sliadl o\l = o ol sl
~Altérnating Series 5o el idludutiali

—Power Series and Convergence
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Range : :
_Function Expansion with Series Skabdally J)gall & sSda @
~Uses of Series el Jlaniul= L
Conic Sections : g yiall £ okl —Y '@
- Parabola : o Sl phatl™ |
- Ellipses and Hyperbolas pall gl y el gl | @
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- Simple Harmonic Motion and
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Periodic Functions .
- Average Value of the Function Aal ddnas giall Qi

- Fourier Coefficients
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- Complex Form of Fourier Series '
- Even and Odd Functions Aua g 3y ApaLdl Jisali= i
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Vector Analysis: C algadall Julas
1-Definition datall Cay yai)
2-Scalar Product | el @ yuall—Y
. 3-Vector or Cross product ALl gl

A-Triple Scalar Product, Triple 2D iy pali—

Vector Product

5-Gradient asdli-o
6-Divergence . 2o Lali—1
7-Curl X ¥ sy -V
8-Successive Application of Sipaly gt slali=A
Operator
9-Vector Integration Cilgadall Jals—
10-Gauss’s Theorem | oot Ak
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Coordinate Systems:
1-Curvilinear Coordinates
7-Differential Vector Operations

3-Cartesian Cordinates iy 58 S0 Y=Y
4-Spherical Polar Coordinates 2, KN edlaayi-t
5-Circular cylinderical Coordinates Ll glau) cilflaayi=o
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1-Linear momentum

2-Angular Momentum

3-The Work principle

4-Conservative Forces and Force
Fields

5-The potential Energy Function in
3-Dim, Motion

6-Conditin For The Existance of a
Potential Function '

7-Motion of a projectile in a
Uniform Gravitational Field

8-The Harmonic oscillator in Two
And Three Dimensions

9-Constrained motion of a Particle

10-The Simple pendulum

L1-More Accurate Solution of The

Simple pendulum
12-Examples

Noninertial Reference Sysiems:

1-Translation of the Coordinate
System

2-inertial Force

3-General Motion of The Coordinate

- System .

4-Dynamics of a Particle in a
Rotating Coordinate System
(Coriolis Force)

5-Effects of The Earth's

6-The Foucault Pendulum

7-Examples

Central Forces and Celestial

Mechanics:

1-The Law of Gravity

2-Gravitational Force Between a
Sphere and a Particle

3-Potential Energy in a Gravitational
Energy ‘

4-potential Energy in a General
Central Field

5-Angular Momentum in a Central

Cagdadll A8 jaldl A4S
gl ol A ol AaS-Y

Jadl fae—v

508l Jlae p Adailaall 5 48li— ¢

alagd T 8 28 jall agall Aila Ala-o

3 U asa g dag i
phiie A3l Jlaa 8 o gdia 4S -V

By ey S Al hNal=A
' Al
PEVEN BAV PN I CPEN !
Dol J gaidi=
Jasuadl Jgandl sdall- dadi=Y

P AR

1Ay gual il i) YONEY
sl aLdail Jai—)

:i_'!_)j.n.a:'ﬂ'r Ejﬂl“"'
Jstaall Ladasy Aaladl 48 1=

03 st alai apuns (Syalip— 2
(5258 3 58)

wa) )l ol s yili-e
Gl 4 J g
ALY

ts) oSl AS ja USailSaa g 4 S el 5 6l

il o e

%JMEJS O Audladl 3 guli-Y

g

g ¢ L_S“JL" Jes u_a gl A
WEXEN|
S Joa A 2]l Bl




Field

6-The Law of Areas, kepler's Laws
Of Planetary Motion

7-Orbit of a particle in a Central

. Field =

8-Energy Equation of the Orbit

9-Orbits in an Inverse - Square
Field

10-Periodic Time of Orbital Motion

- 11-Motion in an Inverse-Square
Repulsive Field

12-Examples

Special Relativity:

1-The Michelson-Morley
Experiment

2-The Special Theory of Relativity

3-Time Dilation

4-The Twin paradox

5-The Length Contraction

6-Meson Decay

7-The Lorentz Transformation

8-The Inverse Lorentz :
Transformation

9-Velocity Addition

10-Relativity of Mass

11-Mass and Energy
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242 Mathematical Methods (2)
3Cr.
Pre-requisite : 240 PH

Topics
Solution of Diffeneial
Equemonsby Series:

- Legendre Equation
- Bessel Equation
Hermite and Lageure Functions

Gamma Function :

- Defintion of Gamma Function

- Recurance Relation

- Gamma Function of Negative
Members

- Important Formulae of Gamma
Functions

Partial Differenial Equations:
- Laplace Equation

- Wave Equation

- Vibrary membrane Equation

Functions of complex Voriables:

- Analytic Functions

- Condour Integrals

- Residue Theorem and Finding
Residues

- Evaluation of Integrals by Residue

‘Theorem
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“Math. Methods in the Physical Sciences™

By: Boas
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(1) Mathematical Mcthods in Physics Serices e
H.L.Boas :

(2) Calculus & Analytic Geometry, |
Purcell & Verberg |




