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SEM - V. MAJOR BASED EELCTIVE COURSE —II COMPUTERPROGRAMMING—
C LANGUAGE - Employability

Course Code : UGR1IPHMBE?2 Max. Marks : 100
Hours/Week : 4 - Internal Marks : 25
Credit : 4 External Marks : 75
OBJECTIVES:

* To understand the basic concepts of C programming,.

% To write some simple programs and some basic idea about flow-charting and algorithms.

** To understand the concepts of Arrays and Functions

< To develop skills in pointer and Structures

< To able to write different programmes using codes.

UNIT -I: INTRODUCTION TO C 9 Hrs
Introduction: Importance of C—Basic structure of C Programs-Programming Style—Character set,
- Keywords and Identifiers—Constants—Data Types —Variables— Declarations of Variables—
Assigning Values of variables.

Operators and Expressions: Arithmetic, Relational, Logical, Assignment, Increment and

Decrement,Conditional,Bitwise,CommaOperators—Arithmeticexpressions—Procedure and
Associativity.
UNIT -II: CONTROL STRUCTURES 9 Hrs

Input Output Operator: get char, put char, Formatted output(printf) and Formatted input (scanf).
Control Structure: Decision making and branching statements ( if, if-else, nested if, else if ladder,
switch, go to, break and continue) — Decision making and looping statements (while, do- while,
for).
UNIT - III: ARRAYS AND FUNCTIONS - 9 Hrs
Arrays: One — dimensional and two dimensional arrays, declaring arrays— initializing arrays.
Functions: Basic functions — Return values and their types — calling a function — external
variables and scoperules — Recursion.
UNIT - 1V: STRUCTURESAND POINTERS 10 Hrs
Structures: Definition and initialization—ArraysofStructures—Arrayswithinstructures—Structures
and functions — Unions.
Pointers: Introduction to pointers — declaring pointer variables - initialization of pointer variables
- Files- definition, opening and closing of files- input/out put operation on files.
UNIT -V: ’ 9 Hrs
Development of algorithm, flow chart and program for the following problems.

1. Average of a set of numbers.
Conversion of Fahrenheit to Celsius.
Solvingquadraticequation.
Findingthefactorial usingrecursion.
Addition and subtraction of two matrices.
Findingthesmallest and largest element in anarray.
Sortingaset of numbers in ascending/ descendingorder.
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Internal Marks : 25
External Marks : 75

OBJECTIVES:

& To study the effect of impact of two bodies.

& To have a knowledge in the field of dynamics

& To study the motion of freely suspended bodies.

& To understand the concepts of centre of gravity and centre of pressure.
& To understand the concepts of hydrodynamics.

UNIT- I: PROJECTILE, IMPULSE AND IMPACT 12 Hrs

Proiectile — motion of a particle projected horizontally from a point above the earth —
articl ojected jon — path of a projectile is a parabola — range of a projectile on a
plane inclined to the horizontal — impulse of a force - impact - laws of impact —oblique impact of
a smooth sphere on a fixed smooth plane — direct and oblique impact of two smooth spheres —
loss in kinetic energy due to direct 2 1d oblique impact.

UNIT-II: DYNAMICS OF RIGID BODIES 11 Hrs
Mom: rtia — parallel and perpendicular axes theorem — moment of inertia of a
thin circular ring - moment of inertia of a circular disc - M.I of a cylinder about an axis
perpendicular to its length —M.Iof a hollow cylinder about an axis passing through the centre
and perpendicular to the length — M.l of 2 hollow cylinder about its own axis -M.I of lid
sphere — M.I of a hollow sphere - Kinetic energy of a rotating body — @ 1oment a
dy.

UNIT -III: SIMPLE HARMONIC MOTION 11 Hrs
Definition — Theory of free vibrations — damped vibrations — forced vibrations —
sharpness of resonance — power dissipation and quality factor — compound pendulum —

detcrminat' n of ‘g’ and radius of gyration of a compound pendulum — K m-

de ofg.

UNIT-IV: GRAVITATION AND CENTRE OF GRAVITY 12 Hrs
Universal law of gravitation —Kep \ne jon — Be y ~
determina nof G- gravitational potential and field due to solid sphere — variation of g with
altitude -centre of gravity of an arc of a circle and sector of a circle — centre of gravity of solid
and hollow hemisphere — centre of gravity of a solid tetrahedron.
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SEMESTER-III: CORE COURSE-IV: THERMAL PHYSICS
Course Code : U3IR1IPHCC4 Max. Marks : 100
Hours/Week : 5 Internal Marks ; 25
Credit: 5 External Marks : 75
OBJECTIVES:

o

o,
*

To study about the nature of heat

Tolearn the concepts of thermodynamics

To study the basic concepts of statistical Physics

To learn experimental methods to determine the transmission of heat
To Know and analze Maxwell’s thermo dynamical relations and their

°,
o

L7
"

o,
R X

o,
*

importance
UNIT-I: THERMODYNAMICS
Zeroth law of thermodynamics —First law of thermodynamics — Heat engines — Reversible and irreversible processes
of Carnot’s theorem — Second law of thermodynamics, Thermodynamic scale of temperature — Entropy — Change of
entropy in reversible and irreversible processes — Temperature — entropy diagram(T.S) — Law of increase of entropy
— Maxwell thermodynamical relations — clausius’s — claypeyron’s latent heat equations.

UNIT-II: LOW TEMPERATURE

Joule — Thomson’s effect — Porous plug experiment — Liquefaction of gases — Linde;s method — Adiabatic
demagnetionzation — Liquefaction of He — Particalapplicatons of low temperature — Refrigerating mechanism — Air
conditioning machines.

UNIT-III: RADIATION
Radiation — stefan’s law Deduction of Newton’s law from Stefan’s law — Boltzmann’s law — Black body radiation —

Wein's law — Rayleigh — Jean’s law — Planck’s law — Angstrom Pyroheliometer — Solar constant — Surface
semperature of sun Sources of solar energy — Some everyday applications.

UNIT-IV: SPECIFIC HEATS.

Juzntum theory)

UNIT-V: STATISTICAL PHYSICS
Phase space — Statistical Equilibrium — Microstates and Microstates — Maxwell — Boltzmann statistics — Application

~¥ M-B statistics to molecular energies in an ideal gas — B-E statistics —~Application of B-E statistics to photon gases
_ E-D statistics — Application of F-D statistics to electron gas — Comparison of three statistics.

UNIT-VI: LATEST LEARNING
[ztest development related to the course during the semester concerned (CIA purpose only, not

for guestion setting)
BOOKS FOR STUDY:
1. Brijilal, and subramaniyam, Heat and Thermodynamics, S. Chand &Co.(2016).

2. 1.B.Rajam and C.L Arora, Heat and Thermodynamics.

Books For Reference:
1.Gupta S.L.&Kumar V., Statistical Mechanics, PragatiPrakashan,Meerut,2006
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UNIT - I: FUNDAMENT ALS OF CLASSICAL MECHANICS 14 Hrs

Mechanics of a particle an system of particles — Conservation laws — Constraints —

Generalized coordinates — D’Alen ) milton

of motion — conservation theorems and symmetry properties
— Motion under central force : General features — The Kepler problem Scattering in a central
force field.

erali rdinat lembert’s principle and Ilég’ran/gé’{sv-:‘éﬁéjiléitij(ﬁl_haffélﬂémil on’s
principle ~ Lagrange’s equation.
UNIT -II: LAGRANGIAN FORMULATION: APPLICATIONS 13 Hours

a) Rigid Body Dynamics , ‘ . ‘
Euler angles ~ Moments and products of inertia ~ Buler’s equations — Symmetrical top,
b) Oscillatory Motion - )
Theory of small oscillations — Normal modes and frequencies — Linear triatomic molecule
Wave motion — wave equation ~ Phase velocity  Group Velocity dispersion

UNIT -III: HAMILTON’S F ORMULATION

UNIT -IV: NON-LINEAR DYNAMICS 14 Hours
Linear and nonlinear oscillators- phase trajectories —classification of equilibrium points in

planer systems-invariant manifolds stable, unstable center manifolds- periods orbits
limitcycles, poincare maps and floquet theory- Poincare bendison theorm

UNIT -V: RELATIVISTIC MECHANICS 14 Hours
Reviews of basic ideas of special relativity — Energy momentum four vector —

four dimensional space — Lorentz transformatior
Compositions of L.T. about two orthogonal directions

— Invariance of Maxwell’s equations

- T e L e

- under Lorentz transformation — Elements of general theory of relativity.

- - - N s, N

UNIT-VI: LATEST LEARNING 3Hrs
Latest development related to the course during the semester concerned (CIA purpose only,
not for question setting)

Books for study
1. Classical Mechanics, H.Goldstein, Narosa Book distributors, New Delhi (1980)
2. Nonlinear Dynamics M.Lakshmanan and S.Rajasekar:: Integrability, Chaos and
3. Patterns, Springer — Verlag, Berlin (2003), Springer (India) 2004
4. Chaos in Nonlinear Oscillators,M.Lakshmanan and K.Murali: world Scientific Co.,
Singapore (1996). Chapters 2-4.

Books for Reference

1 Clacceliral Mantlea® — NT ~ T P .
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B.Sc. Physics Syllabus (CBCS) 2019-2020

SEMESTER-1: CORE COURSE
PROPERTIES OF MATTER AND SOUND.
e Code : UIRIPHCCL

Max. Marks : 100
Internal Marks : 25
External Marks : 75

Hours/Week 6
Credit : 5

OBJECTIVES:
& To study the basics of elasticity and its importance.

% To gain the knowledge of bending of beams

& To study the concepts of surface tension

& To acquire the knowledge of viscosity.

% To study and understand the concepts of sound.

UNIT-I: ELASTICITY 14 Hrs
Stress — stain diagram — Hooke’s law — different moduli of elastlelty (E, G, K) — relation

between the elastic moduli — Poisson’s ratio —determination of Poisson’s ratio for rubber —
torsion of a body—expression for torque per unit twist — determination of rigidity modulus by
static torsion method (Searle’s apparatus) — work done in twisting a wire — torsional oscillations
of a body — rigidity modulus by torsion pendulum (wire).

UNIT-III: SURFACE TENSION 14 Hrs
Definition and dimension of surface tension —molecular forces — explanation of surface tension

on k1net1c theory — excess pressure msrde a 11qu1d drop and a soap bubble — excess pressure

UNIT-1V: VISCOSITY
Deﬁmtron and dlmensmn of vrscosrty— streamlme and turbulent ﬂow Reynold’

detei 'oefﬁelw t of vlscosuy of a hqurd (varreble pressure head) Ostwal s Vlscometer-
Stokes method for coefficient of viscosity of a liquid — viscosity of gas — modification of

Poiseuille’s formula for gases.
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» SEMESTER-V: CORE COURSE-VIII: OPTICS - Skill Development
Course Code : USRIPHCCS Max, Marks : 100
Hours/Week : 5 Internal Marks : 25
Credit: 5 External Marks : 75
OBJECTIVES:

% To study about the principles of geometrical and physical optics
% To understand the interference, diffraction and polarization of light
¢ To understand the aberration in lenses.

% To understand basic principles of optical instruments.

¢ To understand the working of optical instruments.

UNIT-I: INTERFERENCE 12 Hrs
Principle of Superposition — Interference —Theory of interference - Young’s Double slit experiments—Fresnel biprism —
Experimental arrangement —Determination of wavelength of light-plane parallel film-Interference due to reflected light-Variable
thickness film(Air wedge) — Theory of Newton’s Rings -Michelson interferometer and its applications — Determination of
wavelength and thickness of thin transparent sheet — Fabry -Perot interferometer-Determination of wavelength and difference in
wavelength.

UNIT-II: DIFFRACTION 12 Hirs
Fresnel’s diffraction—Diffraction at a (1) circular aperture (2) Straight edge (3) narrow wire.— Fraunhoffer’s diffraction at a single
slit and Double slit-Missing orders in a Double slit - Diffraction pattern-Theory of the plan transmission grating-Oblique
incidence-Overlapping of spectral lines— prism and grating spectra — Resolving power of a grating — Dispersive power of
a grating.

UNIT-III: POLARIZATION 11 Hrs
Polarization of transverse waves —Nicol prism-Nicol prism as an analyzer and polarizer-Huygens’s explanation of Double
. refraction in uniaxial crystals-Double Image polarizing prisms—Elliptically and circularly polarized light — Production and
detection — Quarter wave and half wave plate — Babinet’s compensator—Optical activity—Fresnel’s explanation of optical activity—
Laurent’s Half shade polarimeter.

UNIT- IV: ABERRATIONS 11 Hrs
Aberration-Spherical Aberration in a Lens-Reducing Spherical Aberration- Curvature of the field -distortion- Dispersion by a
prism - Chromatic Aberration - Achromatic lenses and condition forAchromatism when two lenses are in contact — Achromatism
of a camera Lens.

11H
UNIT - V: EYEPIECE AND RESOLVING POWER OF OPTICAL INSTRUMENTS '
Field lens - Ramsden’s eyepiece- Huygens’s eyepiece and its cardinal points — comparison between Hygen’s and Ramsden
Eyepiece. Resolving power — Rayleigh’s criterion of resolution .Resolving power of a (i) telescope (ii) Prism (iii) Grating —
Dispersive power of a grating.

UNIT-VI: LATEST LEARNING 3Hrs
Latest development related to the course during the semester concerned (CIA purpose only, not for question setting)

~ BOOKS FORSTUDY:

1. Text Book of Optics by Brijlal and Subramaniam and avadhanulu. M.N, S. Chand and
' Company New Delhi (2012).

2. Optics by Khanna and Gulati Mc Graw Hill Education Ltd New Delhi (2017).

3. Optics and spectroscopy by R. Murugeshan and Sivaprasath Kiruthiga. S.Chand and co Ltd(2010).
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