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19P1CC1 Mechanics and Properties
of Matter

5 4 15 10 5 5 5 40 60 100

I 19P1CC2 Thermal Physics 4 3 15 10 5 5 5 40 60 100
19P1CC3 Major practicals-I 3 2 15 10 5 5 5 40 60 100
19C1AC
P1

Allied Physics – I 3 3 - - - - - 40 60 100

19C1AC
P2

Allied Physics Practicals-I 2 2 - - - - - 40 60 100

19P1N
ME

Physics in everyday life 2 2 15 10 5 5 5 40 60 100

19B1AC
P1

Digital principles and
applications

5 5 15 10 5 5 5 40 60 100

II 19P2
CC4

Oscillations and Waves 5 4 15 10 5 5 5 40 60 100

19P2
CC5

Applied Mechanics 4 3 15 10 5 5 5 40 60 100

19P2
CC6

Major Practicals - II 3 2 - - - - - 40 60 100

19C2AC
P3

Allied Physics – II 3 3 15 10 5 5 5 40 60 100

19C2AC
P4

Allied Physics Practicals-II 2 2 - - - - - 40 60 100

19P2NM
E

Physics in everyday life 2 2 15 10 5 5 5 40 60 100

III

Allied Physics – I 3 3 15 10 5 5 5 40 60 100

19M3AC
P2

Allied Physics Practicals -I 2 2 - - - - - 40 60 100

19P3SB1 Biomechanics 2 2 15 10 5 5 5 40 60 100

IV 19P4CC1
0

Analog Electronics 5 4 15 10 5 5 5 40 60 100

19P4CC1 Materials Science 4 3 15 10 5 5 5 40 60 100

19P3CC7 Electromagnetism 5 4 15 10 5 5 5 40 60 100
19P3CC8 Solid State Physics 4 3 15 10 5 5 5 40 60 100
19P3CC9 Major Practicals - III 3 2 - - - - - 40 60 100
19M3AC
P1
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Major Practicals – IV 3 2 - - - - - 40 60 100

19M4AC
P3

Allied Physics –II 3 3 15 10 5 5 5 40 60 100

19M4AC
P4

Allied Physics Practicals -II 2 2 - - - - - 40 60 100

19P4SB2 Physics of Stars 2 2 15 10 5 5 5 40 60 100

SE
M

Sub.code Sub. Title No.
of
hrs

No.
of

credit
s

CIA Ext Tot
T F.P Q Total

V

P5CC9 Electronics and
Communication

7 6 15 5 5 25 75 100

P5CC10 Optics 7 6 15 5 5 25 75 100

P5MEB1 Programming with
C

5 5 15 5 5 25 75 100

P5SB3 Physics of
Measuring
Instruments I

2 2 - - - 50 - 50

P5SB4 Physics of Medical
Instruments -I

2 2 - - - 50 - 50

VI

P6CC11 Thermodynamics
&Statistical
Mechanics

5 5 25 5 5 25 75 100

P6CC12 Modern Physics 5 5 25 5 5 25 75 100
P6CC13 Major Practicals –

III
3 5 - - - 40 60 100

P6CC14 Major Practicals -
IV

3 5 - - - 40 60 100

P6ME1/2 Medical Physics/
Microprocessor

5 3 25 5 5 25 75 100

P6ME3/4 Optoelectronics /
Energy Physics

5 3 25 5 5 25 75 100

P6SB5 Physics of
Measuring
Instruments - II

3 5 - - - 50 - 50

P6SB6 Physics of Medical
Instruments - II

3 4 - - - 50 - 50

P6CC15 Project 2 - - - - 50 - 50

1
19P4CC1
2
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II. B.Sc.

SEMESTER –II

For those who joined in 2019 onwards

COURSE DESCRIPTION

Aim of this course is to enable the student to understand the concepts in crystal

structure and magnetic and dielectric materials which forms the basis for material

world.

COURSE OBJECTIVES

Solid State Physics is basic for material fabrications for various electronic

applications. This course aims at giving an idea about crystal structure and various

properties of solids like magnetic and dielectric behaviours. This course also deals

with the super conductors and their applications.

UNIT I: CRYSTAL STRUCTURE [12 HRS.]

Introduction – crystal lattice and translation vectors-unit cells- basis- symmetry

operation-point groups-space groups-types of lattices- lattice directions and planes-

interplanar spacing-simple crystal structures-structure of diamond-zinc blende

structure and sodium chloride structure

UNIT II: LATTICE VIBRATIONS [14 HRS.]

Introduction-vibration of one dimensional monoatomic lattice-vibration of one

dimensional diatomic lattice-phonons-momentum of phonons-inelastic scattering of

PROGRAM
ME CODE

COURS
E

CODE

COURS
E

TITLE

CATEGO
RY

HRS/WEE
K

CREDI
TS

UAPH 19P3CC8
Solid
State

Physics

Major
Core

4 3



photons by phonons-specific heat-classical theory of lattice heat capacity- Einstien’s

theory of lattice heat capacity

UNIT III: MAGNETISM IN SOLIDS [10 HRS.]

Magnetic terminology - types of magnetism - diamagnetism, Langevin’s Classical

theory – paramagnetism - Langevin’s Classical theory ferromagnetism- Concept of

Domains an Hysteresis - antiferromagnetism - ferrimagnetism

UNIT IV: DIELECTRIC PROPERTIES OF SOLIDS [12 HRS.]

Polarization and susceptibility- the local field-dielectric constant and polarizability-

sources of polarizability-Electronic Polarizability- Ionic Polarizability – Dipolar

Polaizability - frequency dependence of total polarizability - ferroelectricity- Piezo

electricity

UNIT V: SUPER CONDUCTIVITY [12 HRS.]

Introduction and historical development- electrical resistivity- prefect diamagnetism

or meissner effect-super current and penetration depth-critical field and critical

temperature-type I and II superconductor- thermo dynamical and optical properties-

isotope effect-flux quantization- the Josephson effects and tunneling -additional

characteristics - theoretical aspects-high temperature ceramic superconductors-

applications.

UNIT VI: DYNAMISM (Evaluation Pattern-CIA only) (2 HRS.)

Applications of crystals in solar cell - Application of super conductor in MRI body

scanner.

REFERENCES

1) R.K.Pure and V.K.Babber “Solid State Physics” First Edition 1997, S.Chand.

2) S.O.Pillai “Solid state Physics” Second Edition 2009, New Age International

Publishers.

3) Charles Kittel “ Introduction to Solid state Physics” First Edition 2018, Wiley

Publishers.



I B.Sc.

SEMESTER –IV

For those who joined in 2019 onwards

COURSE DESCRIPTION

The course provides concept based exposure to conducting, dielectric, magnetic,

superconducting and other emerging new materials

COURSE OBJECTIVES

This course deals with the elemental concepts of properties of various materials

UNIT –I CONDUCTINGMATERIALS ( 12 HRS.)

Material Science-Properties of engineering materials.

Atomic interpretation of ohm’s law-Relaxation time and electrical conductivity-

Derivation of electrical conductivity of a metal-Electrical and thermal conductivity-

Thermal conductivity-Wiedemann Franz law-Thermal expansion-Different types of

conducting materials:Low resistivity materials, High resistivity materials

UNIT –II DIELECTRIC MATERIALS ( 12 HRS.)

Fundamental definitions in dielectrics-Determination of dielectric constant of a

dielectric material- Applications of insulating and dielectric materials - Properties

and different types of insulating materials

UNIT –III MAGNETIC MATERIALS ( 12 HRS.)

Introduction - Different types of magnetic materials- Soft Magnetic materials-Hard

magnetic materials-Energy product of magnetic materials-Ferrite Core memory-

PROGRAMME
CODE

COURSE
CODE

COURSE
TITLE

CATEGORY HRS/WEEK CREDITS

UAPH 19P4CC11
Materials
science

Major Core 4 4



Magnetic recording materials-Magnetic storage media materials-Magnetic principle

in computer data storage

UNIT –IV SUPERCONDUCTINGMATERIALS ( 12 HRS.)

Introduction - Explanations for the occurrence of superconductivity-General

properties of superconductors-Other observations-Types of superconductors-High

temperature superconductors-Preparation & Characterisation of high temperature

ceramic superconductors-Perovskite superconductivity- Applications of

superconductors

UNIT –V NEWMATERIALS (12 HRS.)

Metallic glasses-fiber reinforced plastics- Metal matrix composites –Biomaterials-

Ceramics-Cermets-High temperature materials-Thermoelectric materials-Electrets-

Nanophase materials-Shape memory alloys-smart materials-conducting polymers.

UNIT –VI DYNAMISM (Evaluation Pattern-CIA only) ( 2 HRS.)

NewMaterials invented in twentieth century that could change human lives

REFERENCES:

1. Dr. M. Arumugam, M. Sethuraman, Material Science, Anuradha publications,

Reprint 2010

1. V. Rajendran, Material science, TATA MC GRAWHILL EDUCATION PVT.

LTD. Second Reprint 2013

2. William.D. Callister, Jr.,Materials science and Engineering – an introduction (V

edition) 2012

WEB REFERNCES :

1. https://easyengineering.net/materialssciencebooks/
2. https://electronicsforu.com/resources/16-free-ebooks-on-material-science


