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DEPARTMENT OF PHYSICS
OSMANIA UNIVERSITY, HYDERABAD - 500007
M.Sc. (Physics ) and M.Sc. (Applied Electronics )
I-Semester Syllabus wef 2008-2009

PAE - 101
PAPER -1
MATHEMATICAL PHYSICS and NUMERICAL METHODS

UNIT —1: (13 Hrs)

Legendre’ s Differential Equation: Power series Solution ~ Legendre Functions of the
first and scond kind ~ Generating Function — Rodrigues’ Formula ~ Orthogonal
Properties — Recurrenice Relations.

Bessel’s Differential Equation: Power series Solution — Bessel Functions of First and
Second kind - Generating Funciion — Orthogonal Properties — Recurrence Relations.
Hermntite Differential Equation : Power series Solution - Generating Function —
Rodrigues’ Formula — Orthogonal Properties — Recurrence Relations.

UNIT - 1T : 13 Hry)
Feurier Transform : Infinite Fourier Sine and Cosine transforms — Properties of Fourier
transforms — Derivative of Fourier transform — Fourier transform of a derivative — Fourier
Sine and Cosine transform of derivatives — Finite Fourier transforms — Applications of
Fourier Transforms.

~ Laplace Transform : Properiies of Laplace transforms — Derivative of bLapIace

transform - Laplace transform of a derivative - Laplace transform of periodic functions ~
Inverse Laplace transform and its properties — Inverse Laplace theorem — Convolution
theorem — Evaluation of inverse Laplace transforms by Convolution theorem.

UNIT - II: ( 13 Hrs)

Errors : Round off Errors — Truncation Errors ~ Absolute Errors — Relative Errors —
Propagation Errors — Convergence of Iterative Processes — Error estimation — Method of
relaxation.

Root Finding Methods: Bisection method — Secant method ~ Newton Raphson method
for multiple roots -- Muller method.

Numerical Differentiation : Forward Difference Quotient — Central Differerice Quotient
- First and Higher order derivatives — Emrors in derivatives.

Numerical Integration: Newton-Cotes methods, Simpson’s One third and Three eighth
methods ~ Gaussian Quadrature methods.

UNIT -1V : { 13 Hrs)

Interpolation: Linear interpolation — Lagrange Interpolation - Newton Interpolation —
Divided differences — Spline Interpolation — Cubic Spline.

Curve Fitting: Linear regression -~ Transcendental regression — Polynomial regress
ional Analysis. '
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System of Linear Equations: Gauss Blimination method - Gauss Jordon method -
Triangular Factorization Method — Jacobi Tterative method. ’
Ordinary Differential Equations: Taylor Series method — Euler’s method — Runge-
Kutta second order method — Runge-Kutta fourth order method.

RECOMMENDED BOOKS :

1. Applied Mathematics for Engineers and Physicists — Lious A Pipes and Lawrance
R. Rarvill. ' ‘

2. Mathematical Physics - A K Ghatak , 1.C.Goyal and §.L.Chua ~ Macmillan India I4d.

3 Mathematical Methods — Mathews and Walker — Pearson Education.

4. Programming it MATLAB: Marc E. Hermiter - THOMSON ~BROOKS/COLE,
(Vikas Publishing House ).

5 Numerical Methods - E. Balaguruswamy, Tata McGraw-Hill Publishing Company
Limited.

6. Numerical Methods for Scientific and Engineering Computations — MR Jain, SRK
Tyengar and RKJain- PHI Publisher.

7. Applied Numerical Methods for Engineers using MATLAB and C:
Robert J. Schitling, Sandra L. Harris; Brooks/Cole Pyblishing.
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DEPARTMENT OF PHYSICS
OSMANIA UNIVERSITY, HYDERABAD - 500007
M Sc. (Physics) and M. Sc. (Applied Electronics)
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PAE 102 PAPER 11 ’

CLASSICAL MECHAINCS
UNIT -1 (13 Hrs)
Newtonian Formalismy, Inertial frames and Galilean transforms - Non-inertial frames-
pseudo forces- rotational frames, rotational transforms - conservation theorems.
Description of rotations in terms of Euler angles- Euler equations and application to
motion of symmetric top, gyroscope- Minkowski space, Space-time diagrams, world
point and world line- Relativistic motion and Lorentz transforms as rotations in four-
space- Four Velocity, Energy- Momentum vectors with few examples.

UNIT - 1I_( 13 Hrs)

Lagrangian Formalism : Constraints - generalised coordinates. Principle of virtual
work and D'Alembert's principle - Applications of D'Alembert's principle (lever,
inclined plane, plane pendulum), Lagrange's equations from D'Alembert's principle -
applications (plane and spherical pendulum) Velocity dependent Potential. Lagrangian
for a charged particle in Electromagnetic field - Euler’s equations from Lagrange
equations - Hamilton's principle - Lagrange equation's from Hamilton’s principle

UNIT ~ HI_( 13 Hrs)
Hamiltonian Formalism_: Principle of Least Action and Hamilton’s equations. Cyclic
coordinates and conservation theorems - Canonical coordinates and Canonical
transformations, Conditions for a transformation to be canonical - Generating functions -
Lagrange and Poisson brackets. Hamilton equations in Poisson bracket form - Hamilton-
Jacobi theory.

UNIT - IV ( 13 Hrs)
Mechanics Of Continuous Systems ; Analysis of the free vibrations of 2 linear
triatomic molecule - Eigen value equation - Principal axis transformation - frequencies
and normal coordinates. Lagrangian formulation for continuous systems - Stress-Energy
tensor and conservation theorems. Hamiltonian formulation.

RECOMMENDED BOOKS:

Classical Mechaincs : By Goldstein,Poole & Safko (Pearson 2002)
Classical Mechanics: Rana & Joag (TMH)

Introduction to Classical Mechaincs: Takwale & Puranik {TMH)
Classical Mechaincs' By J.C. Upadhyaya :

Classical Mechanics P,V Panat (Narosa 2005)

Lagrangian and Hamiltonian Mechanics: Calkin(Allied Publishers 2000)
Lagrangian Dynamics : Dave Wells (Schaum series 1967) -

Classical mechanics: T.L.Chow (John Wiley 2000)
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DEPARTMENT OF PHYSICS
OSMANIA UNIVERSITY, HYDERABAD - 500007
M.Sc., (Physics ) and M.S¢ (Applied Electronics )

1 Semester Sylabus wef 2008-2009

PAE - 103
, PAPER - Il
QUANTUM MECHANICS -1

Unit —1: (13 Hrs) _

Yundamental Concepts : Basic principles of Quantum mechanics- probability density and
probability current - equation of continuity - The Enhrenfest theorem. Hilbert space — State
vectors and operators - Ket, Bra notation. Superposition principle - Matrix representations of
vectors and operators — Hermitian operators and their properties- Eigen vectors and eigen values
~ change of basis — diagonalization. Observables and their measurement- Expectation value of an
observable — compatible and incompatible observables - projection operator and its physical
significance - change of basis. Uncertainty principle _The Schrodinger, Heisenberg and
Interaction pictures. Solution of simple harmonic oscillator in operator method.

Unit ~ T (13 Hrs)

Symmetry principles Symmetries in Classical and Quantum mechanics -Conservation Laws.
Translational symmetries in space and time - Equations of motion. Generators of infinitesimal
rotations. Discrete symmetries - space inversion - unitary inversion operator. Time reversal
operator with application to spin zero and non-zero spin particles.

Unit - HI: (13 Hrs)

Theory of Angular momentum : Orbital angular momentusn, ladder operators and
commutation relations. Generalized angular momentum- J., 3. and their commutation relations.
Eigen values of. ¥ and J,. Matrix representation for J? and I, .Spin angular momentum — Pauli
spin matrices and their properties. Addition of angular momenta - Clebsch-Gordon coefficients -

recursion relations - C-G coefficients forji= %2 &2 =" andj1= % &pp=1as examples,

Unit - IV: (13 Hrs)

Approximation Methods :Time-independent perturbation theory. Non-degenerate case — first
and second order corrections. Perturbed harmonic oscillator and ground state helium atom.
Degenerate case - linear Stark effect. Variation method- application to ground state of Heliun
atormn. WKB approximation — alpha decay.

RECOMMENDED BOOKS: '

Introduction to Quantum Mechanics : P.T Mathews (McGraw Hill 1974)
Modern Quantum Mechanics: J.J Sakurai (Pearson 1994)

Quantum Mechanics: L.1Schiff (McGraw Hill 1968)

Quantum Mechanics: E‘Merzbach_er(Wiley 1970

Quantum Mechanics: Arul das

Quantum Mechanics: B. K. Agarwa! and Hari Prakash (PHI 1997)
Quantum Mechanics: Ghatak and Lokanathan

Quantum Mechanics : P AM Dirac

Feynman Lectures on Physics- Vol.3 (Addition Wesley 1965)
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DEPARTMENT OF PHYSICS
OSMANIA UNIVERSITY, HYDERABAD - 500007
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I Semester Syllabus wef 2008-2009
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PAE - 104
PAPER -1V
PROGRAMMING in C and MATLAB

UNIT -1 : (13 Hrs)

Ydentifiers — Key words - Basic program structure - constants- Variables —

Operators : Arithmetic, Relational, Logical, Increment, Decrement, Bitwise, Assignment
Operators — Precedence and order of Evaluation. '

Control Flow: If- If Else — While — Do While- Switch ~ For — Break — Continue —
GOTO statements.

Functions and Programming Structure : Defining a function — Return statement -
Types of function — actual and formal arguments ~ Local and Global variables — Scope of
variables — Automatic, Register, Static and External variables- Recursive functions —
Header Files — C Preprocessor.

Arrays and Peinters : Declaration ~ Initialization — Arrays and Functions —
Multidimensional arrays — Character arrays - Pointer Declaration — Pointer arithmetic -
Pointer and Functions - Pointers and Strings — Arrays of Pointers ~Malloc-Calloc-
Realloc- Command Line Arguments — Pointers to Functions.

UNIT -1 :(13 Hrs)

Structures : Declaration — Initialization - Functions and Structures — Arrays of Structure

— Structures within structures -- Pointers and structures — Unions — Bit Fields — Typedef —
Enumerators.

Data File Operations ; Standard Input and Output — Formatted Output — Formatted
Input ~ File Access — Line Input and Line Output — Low level /O -~ Read and Write.

Data Structures :Introduction — stacks and queues — circular queues ~ singly linked lists

- doubly linked lists — circular lists ~ binary trees — tree traversal — searching methods —
linear and binary search — sorting methods- bubble sort - selection sort — insertion sort . 7

UNIT- I : : (13 Hrs)

MATLAB Eavironment :MATLAB as a calculator ~ Variables — Functions -
Displaying Formats — Complex Numbers — Matrices and Vectors — Strings — Input and
Output Statements — Simple Plotting in MATLAB - MATLAB Package Environments.
MATLAB Operators and Control Flow : Relational Operations — Logical Operations —
Elementary math functions — Matrix Functions — Characters and Strings - IF-END -~ IF-
ELSE-END - ELSEIF — SWITCH CASE - FOR Loops — WHILE Loops.

Interactive Computations :Matrices and Vectors — Matrices and Array operations —
Vectorization — Command line functions — Using Built-in functions.

Seripts and Functions : Script Files — Function Files -General Structure of Files — Scope
of Variables ~ Passing Parameters — Global Variables - Recursive Functions.
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UNIT-1V : : (13 Hrs)

Fite Input and Output :Opening and Closing Files — Writing Formatted Output Files —
Reading Formatted Data from Files — Writing and Reading Binary Files.

Plotting in MATLAB :Line Styles, Markers and Colors ~ Important Plotting Commands
— Obtaining Numerical values from graphs- Different Plot types — Three Dimensional
Plots — Handle Graphics — Saving and Plotting Graphs. .

MATLAB Numerical Methods :Linear Algebra — Curve Fitting — Data Analysis and
Statistics - Numerical Integration — Numerical Differentiation - Ordinary Differential
Equations - Nonlinear Algebraic Equations - Eigen vectors and Eigen values.

MATLAB Electronic Applications <Fourier Analysis — Fourier Transforms and
Applications.

RECOMMENDED BOOKS:
1. C Programming Language — Brain W .Kernighan — Dennis M. Ritchie — PHI
2. Programming in C : Ravichandra - New Age International
. Programming in MATLAB ~ Marc E. Hermiter - THOMSON Brooks/Cole (Vikas
Publishing House)
4. Data structures Using C — Tenenbium , ..., ...~ PHI
s Data Structures — Seymour , Lipsehutz - Schum’s Series — Tata Macgraw Hill

Gﬁ] MATLAB programming — Rudrapratap
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