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Part A - Introduction

Program: Certificate | Class: B.Sc. | Year | Year: 2021 | Session: 2021-2022

Subject: Physics
1. Course Code S1-PHYSET
Course Title Thermodynamics and Statistical Physics (Paper 4)
Course Type
(Core/Elective/Generic Core course
Elective/Vocational/...)

4. Pre- requisite (If any) To study this course, a student must have had the
subject Physics in 12" class.

S. Course Learning 1. The course would enable the students to
Outcomes (CLO) understand the basic Physics of heat and
temperature in relation to energy, work, radiation

and matter.

2. The students are expected to learn that “how laws
of thermodynamics are used in a heat engine to
transform heat into work”.

3. This course will also develop an understanding
of the various concepts of statistics and the
methods to apply them in thermodynamics.

4. Students will understand the importance of
studying statistical mechanics with the behavior
of particles under classical and quantum
conditions.

Credit Value 4

N|on

Total Marks Max. Marks: 25+75 | Min. Passing Marks: 33

)
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Part B - Content of the Course

Total numbers of Lectures (in hours): 60

Unit

Topics

Number of
Lectures

Historical background & Laws of thermodynamics
1. Historical background:
1.1.A brief historical background of thermodynamics and
statistical Physics in the context of India and Indian
culture, Contribution of S. N. Bose in statistical Physics.

2. Laws of thermodynamics:

2.1.Thermodynamical ~ system  and thermodynamical
coordinates, Thermal equilibrium, Zeroth law of
thermodynamics, The concept of path function and point
function, Work done by and on the system.

2.2 First law of thermodynamics, Internal energy as a state
function, Reversible and irreversible change, Heat engine
and its efficiency, Carnot's cycle, Carnot's engine and its
efficiency, Camot’s theorem, Otto engine, Otto cycle,
diesel engine.

2.3.Second law of thermodynamics, Statement of Kelvin-
Plank and Clapeyron, Absolute scale of temperature: Zero
of absolute scale, Size of degree, Identity of a perfect gas
scale and absolute scale.

Keywords/Tags: Thermodynamics, Internal energy, Heatengine,
Absolute scale.

12

Entropy

1. Concept of entropy, Clausius theorem, Entropy as a point
function, Change in entropy in reversible and irreversible
processes.

2. Change in entropy of an ideal gas, Change in entropy when
two liquids at different temperatures are mixed (or two
bodies at different temperatures are kept in contact).

3. Principle of increase of Entropy, Change in entropy of the
universe inan irreversible process, Disorder and heat death
of universe.

4. Physical significance of Entropy, Temperature - entropy
(T - S) diagram, third law of thermodynamics.

Keywords/Tags: Reversible process, Entropy, Ideal gas.

12

Thermodynamic potentials and kinetic theory of gases
1. Thermodynamic potential and its application:
1.1.Thermodynamic potentials, Thermal equilibrium, Internal
energy, Helmholtz free energy, Enthalpy and Gibbs free

12

energy.
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1.2.Derivation of Maxwell’s relations from thermodynamic
potentials, Gibbs - Helmholtz equation, Thermodynamic
energy equation for ideal and van der Waal gas.

1.3.TdS equation, Derivation of expressions for Cp-Cy and
their special cases for ideal and van der Waal gases,
derivation of the expression Es/Et= Cp / Cy.

1.4.Clausius - Clapeyron latent heat equation, Temperature
change in adiabatic process, Principle of refrigeration,
Joule -Thomson effect, Cooling by adiabatic
demagnetization, Production and measurement of very low
temperatures.

2. Kinetic theory of gases :

2.1.Behavior of a real gas and its deviation from an ideal gas,
Virial equation, Andrews experiment on CO, gas.

2.2.Critical constant, continuity of the liquid and gaseous state,
Vapour and gas state, Boyle temperature, van der Waals
equation for real gas, Values of critical constants, Law of
the corresponding state.

Keywords/Tags: Potential, Enthalpy, Adiabatic, Real gas,
Critical constant.

Classical Stztistics

1. Probability, Distribution of N particles in two identical
boxes, Probability of occurrence of either event,
probability of composite events, Weightage probabi lity.

2. Probability distribution and its narrowing with the increase
in number of particles, Expression for average properties,
constraints, Accessible and non - accessible microstates.

3. Ensemble theory (Micro-canonical, Canonical and Grand-
canonical), Macro and micro states with examples,
Principle of equal a prior probability, Concept of phase
space.

4. Bolzmann Canonical distribution law: Application:
average energy of one-dimensional harmonic oscillator,

S. Derivation of law of equipartition of energy from statistics,
Equilibrium between two system in thermal contact and B
parameter, Statisiical interpretation of entropy and relation
S=k logW.

6. Boltzmann partition function and derivation of expression
for Internal energy, Helmholtz free energy, Enthalpy and
Gibbs free energy.

Keywords/Tags: Probability, Microstate, Ensemble theory,

12

Quantum Statistics

12

Partition function.
W
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. Indistinguishability of particles and its consequences,
Maxwell - Boltzmann statistics (Classical statistics):
Maxwell- Boltzmann distribution law of velocity and
speed, Maxwell — Boltzmann statistics and its distribution
law.

2. Quantum statistics: Bose-Einstein statistics and
distribution law, Derivation of Planck's radiation law from
B-E statistics, Rayleigh — Jeans law, Wein's displacement
law and Stefan’s law.

3. Femi - Dirac statistics and its distribution law,
Explanation of free electron theory, Fermi level and Fermi
energy.

4. Comparison between the Maxwell — Boltzmann, Bose-

Einstein and Fermi — Dirac statistics.

Keywords/Tags: Indistinguishability, Velocity distribution,
Fermi level.

A\
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Part C-Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:
1. Zemansky M. W. & Ditiman R., “Heat and Thermodynamics”, Tata McGraw-Hill.
2. Sears and Salinger, “Thermodynamics, Kinetic Theory & Statistical
Thermodynamics”, Narosa.
3. GargS. C. & Ghosh C. K., “Thermal Physics”, Tata McGraw-Hill.
4. Subrahmanyam N., Brij Lal, Hemne P.S., “ Heat Thermodynamics and statistical”, S.
Chand, 2012.

Suggested equivalent online courses:
| 1. htips://www.edx.org/course/thermodynamics Thermodynamics course.

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:
Maximum Marks : 100

Continuous Comprehensive Evaluation (CCE) : 25marks University Exam (UE) 75 marks

Internal Assessment : Class Test Assignment/Presentation | 15
Continuous Comprehensive 10
Evaluation (CCE):25
External Assessment : Section(A) : Three Very Short 03x03=09
University Exam Section: 75 Questions (50 Words Each)
Time : 02.00 Hours Section (B) : Four Short Questions
(200 Words Each) Section (C) : Two | 04 x 09 = 36
Long Questions (500 Words Each) 02 x 15 =30 Total 75

Any remarks/ suggestions:

Wy
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Part A - Introduction

Program: Certificate | Class: B.Sc. | Year | Year: 2021 | Session: 2021-2022

Subject: Physics
Course Code si-PHYsip  (4P)
Course Title Thermodynamics and Statistical Physics Lab
(Paperl ) (4,
Course Type ¥ 7
(Core/Elective/Generic Core course

Elective/Vocational/...)

Pre- requisite (If any) To study this course, a student must have had the
subject Physics in 12" class.

Course Learning 1. The students would gain practical knowledge
Outcomes (CLO) about heat and radiation by performing various
experiments.

2. The students will acquire knowledge about the
different forms of distribution of subatomic
particles in the system using statistical methods.

3. The students will be able to use various
thermodynamical instruments in daily life.

Credit Value 2

Total Marks Max. Marks: 25+75 | Min. Passing Marks: 33

B
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Part B - Content of the Course

Total numbers of Practical (in hours): 60

Sr. No List of experiments Number of
Practical
(in hours)
1. Determination of the mechanical equivalent of heat by Callendar 30
& Bame’s method.
2 Determination of efficiency of electrical Kettle with variable
voltages.
3. Determination of temperature coefficient of a resistance using
platinum resistance thermometer.
4. Determination of electromotive force of a thermocouple.
5. Determination of thermal conductivity of a bad conductor by
Lee’s disc method.
6. Verification of Newton’s law of cooling,
v A Determination of the ratio of specific heat of air by Clement-
Desorme’s method.
8. Determination of specific heat of a liquid with the help of
Newton’s law of cooling.
9. Determination of the coefficient of thermal conductivity of ametal
by Searl’s method.
10. Determination of thermal conductivity of the rubber using
calorimeter.
11. Determination of mechanical equivalent of heat (J) using Joule
calorimeter.
12. Determination of Stefan’s constant using thermocouple.
13. Study of statistical distribution and determination of standard
deviation with the help of black and white dice.
14. Determination of the temperature coefficient of a resistance with
the help of Carey-Foster bridge.
15. Determination of the critical constant of a gas/vapour.
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Part C-Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:
1. Prakash I. & Ramakrishna, “A Text Book of Practical Physics”, Kitab Mahal,

2011,11/e.

2. Squires G. L., “Practical Physics”, Cambridge University Press, 2015, 4/e.

3. Flint B. L. and Worsnop H. T., “Advanced Practical Physics for students”, Asia
Publishing House, 197.

4. Chattopadhyay D. & Rakshit P. C., “An Advanced Course in Practical Physics”, New
Central Book Ageicy.

Suggestive digital platforms web links
1. https://www.vlab.co.in/broad-area-physical -sciences
2. htips://storage.googleapis.com/uniguecourses/online.html

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Internal Assessment Marks External Assessment Marks
Class Interaction /Quiz 10 Viva Voce on Practical 15
Attendance 5 Practical Record File 10
Assignments (Charts/ Model 10 Table work / Experiments 50
Seminar / Rural Service/
Technology Dissemination/ Report
of Excursion/ Lab Visits/ Survey /
Industrial visit)
TOTAL 25 75
Any remarks/ suggestions:

)4
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ART_T- eI sreqa= sares

IR TETIT T ATA/31=T TS ST/ ITET ST
1. Spiegel M. R., “Vector Analysis: Schaum Outline Series”, McGraw Hill Education, 2017.
2. MathurD. S., “Mechanics”, S. Chand, 2012.

3. Ghatak A. K., Goyal I.C. and Chua S.J., “Mathematical Physics”, Laxmi Publications Private
Limited, 2017.

4. Mathur D. S, “Properties of Matter”, Shyamlal Charitable Trust, New Delhi.
S. Sears and Zeemansky, “University Physics”, Pearson Education.

AT T AT TS
1. https:/nptel.ac.in/courses/115/103/115103036/ Mathematical Physics by Dr. Saurabh Basu,
Department of Physics, Indian Institute of Technology Guwahati

2. https//nptel.ac.in/courses/115/106/115106090/ Mechanics, Heat, Oscillations and Waves by
Prof. V. Balakrishnan, Department of Physics, Indian Institute of Technology, Madras

AT T - Jqeifaa qear it

TRITRT T Teaiw Rfdar
FfeFaw & 100
HAT JTTF AT (CCE) 3 : 25 saf¥zmerfig v (UE) 3=: 75
HTRE TogiHT: FATH 35 15
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FAHF:25
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Frafemenfir wlte: ST (): =T 1 5P (el 2009752) 04 x 09 = 36
FHT- 02.00 %2 LA (]): 2 46 ITAT 7 (724 500 02x 15 = 30
Te) I HF 75
F1% Reoqoft/ gz
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Part A - Introduction

Program: Certificate | Class: B.Sc. | Year | Year: 2021 | Session: 2021-2022

Elective/Vocational/...)

Subject: Physics
Course Code S1-PHYS2T
Course Title Mechanics and General Properties of Matter
(Paperad)
Course Type
(Core/Elective/Generic Core course

Pre- requisite (If any)

To study this course, a student must have had the
subject Physics in 121 class.

Course Learning
Outcomes (CLO)

1. The course would empower the students to
develop the idea about the behavior of physical
bodies.

2. It will provide the basic concepts related to the
motion of all the objects around us in daily life.

3. The students would be able to build foundation
to various applied field in science and technology
especially in the field of mechanical engineering.

4. The students will acquire the knowledge of basic
mathematical methods to solve the various
problem in physics.

5. The students will be able the understand the
relativistic effect and the relation between energy
and mass.

Credit Value

4

Total Marks

Max. Marks: 25+75 | Min. Passing Marks: 33
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Part B - Content of the Course

Total number of Lectures (in hours): 60

Unit

Topics

Number of
Lectures

Historical background and Mathematical Physics

1. Historical background:
1.1. A brief historical background of mathematics and
mechanics in the context of India and Indian culture.
1.2. A brief biography of Varahamihira and Vikram Sarabhai
with their major contribution to science and society.

2. Mathematical Physics:

2.1. Scalar and vector fields, Gradient of a scalar field and
its physical significance.

2.2. Vector integral: line integral, surface integral and
volume integral, Divergence of a vector field and its
physical significance, Gauss divergence theorem.

2.3. Curl of a vector field and its physical significance,
Stokes and Green's theorem, Numerical problems based
on the above topics.

Keywords/Tags: Scalar field, Vector field, Vector integral,
Gradient, Divergence, Curl.

12

Mechanics of Rigid and deformable bodies

1. Rigid body mechanics:

1.1. System of particles and concept of Rigid body, Torque,
centre of mass : position of the centre of mass, Motion of
the centre of mass, Conservation of linear & angular
momentum with examples, Single stage and multistage
rocket.

1.2. Rotatory motion and concept of moment of inertia,
Theorems on moment of inertia: theorem of addition,
theorem of perpendicular axis, theorem of parallel axis,
Calculation of moment of inertia of rectangular lamina,
disc, solid cylinder, solid sphere.

2. Mechanics of deformable bodies:

2.1. Hook's law, Young's modulus, Bulk modulus, Modulus
of rigidity and Poisson's ratio, Relationship between
various elastic moduli.

2.2. Possible values of Poisson's ratio, Finding Poisson's ratio
of rubber in the laboratory, Torsion of a cylinder, Strain
energy of twisted cylinder.

2.3. Finding the modulus of rigidity of the material of a wire
by Barton's method, Torsional pendulum and Maxwell's
needle, Searl's method to find Y, n and ¢ of the material

12
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of a wire, Bending of beam, Cantilever, Beam supported
at its ends and loaded in the midd|e.

Keywords/Tags: Rigid body, Centre of mass, Moment of inertia,
Poisson's ratio.

Fluid mechanics

1. Surface Tension:

1.1. Inter-molecular forces and potential energy curve, force
of cohesion and adhesion.

1.2. Surface tension, Explanation of surface tension on the
basis of intermolecular forces, Surface energy, Effect of
temperature and impurities on surface tension, Daily life
application of surface tension.

1.3. Angle of contact, The pressure difference between the
two sides of a curved liquid surface, Excess pressure
inside a soap bubble, Capillarity, determination of surface
tension of a liquid - capillary rise method, Jaeger's
method.

2. Viscosity:

2.1. Ideal and viscous fluid, Streamline and turbulent flow,
Equation of continuity, Rotational and irrotational flow,
Energy of a flowing fluid, Euler's equation of motion of a
non-viscous fluid and its physical significance.

2.2. Bernoulli's theorem and its applications (Velocity of
efflux, shapes of wings of airplane, Magnus effect, Filter
pump, Bunsen's burner).

2.3. Viscous flow of a fluid, Flow of liquid through acapillary
tube, Derivation of Poiseuille's formula and limitations,
Stocks formula, Motion of a spherical body falling in a
viscous fluid.

Keywords/Tags: Inter-molecular force, Surface tension, Angle of
contact, Capillarity, Viscosity, Euler's equation, Poiseuille's
formula.

12

v

Gravitational potential and Central forces

1. Gravitational potential:

1.1.Conservative and non-conservative force field,
Conservation of energy in motion under the conservative
and non-conservative forces, Potential energy.

1.2.Conservative force, Conservation of energy, Gravitational
potential and gravitational potential energy, Gravitational
potential and intensity of gravitational field due to a
uniform spherical shell and a uniform solid sphere.

1.3.Gravitational self-energy, Gravitational self-energy of a
uniform spherical shell and a uniform solid sphere.

12
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2. Central forces:

2.1.Motion under Central forces, Conservative characteristics
of central forces.

2.2.The motion of a two particles system in Central force,
Concept of reduced mass, Reduced mass of positronium
and hydrogen.

2.3.Motion of particles in an inverse-square central force,
Motion of celestial bodies and derivation of Kepler’s laws,

2.4.Elastic and inelastic scattering (elementary idea).

Keywords/Tags: Conservative force field, Gravitational
potential, Gravitational self-energy, Central force, reduced mass,

Scattering.

Relativistic Mechanics and Astrophysics

1. Relativistic Mechanics:

1.1.Frame of references, Galilean transformation, Michelson
- Morley experiment.

1.2.Postulates of special theory of relativity, Lorentz
Transformation, Simultaneity and order of events, Length
contraction, Time dilation, Relativistic transformation of
velocities, Variation of mass with velocity.

1.3.Mass-energy  equivalence and its experimental
verification.

2. Astrophysics:

2.1.Introduction to the Universe, Properties of the Sun,
Concept of Astronomical Distance.

2.2.Life cycle of a stars, Chandrasekhar Limit, H-R diagram,
Red giant star, White dwarf star, Neutron star, Black hole,

2.3.Big Bang Theory (elementary idea).

Keywords/Tags: Transformation, Mass-energy equivalence,
Astronomical distance, Chandrasekhar limit, Black hole.

12
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Part C-Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:
1. Spiegel M. R., “Vector Analysis: Schaum Outline Series”, McGraw Hill Education, 2017.

2. Mathur D. S,, “Mechamcs” S. Chand, 2012.

3. Ghatak A. K., Goyal I.C. and Chua S.J., “Mathematical Physics”, Laxmi Publications Private
Limited, 2017.

4. Mathur D. S., “Properties of Matter”, Shyamlal Charitable Trust, New Delhi.

5. Sears and Zeemansky, “University Physics”, Pearson Education.

Suggested equivalent online courses:
1. https;/nptel.ac.in/courses/115/103/115103036/ Mathematical Physics by Dr. Saurabh Basu,
Department of Physics, Indian Institute of Technology Guwahati
2. https://nptel.ac.in/courses/115/106/115106090/ Mechanics, Heat, Oscillations and Waves by
Prof. V. Balakrishnan, Department of Physics, Indian Institute of Technology, Madras

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:
Maximum Marks : 100
Continuous Comprehensive Evaluation (CCE) : 25marks University Exam (UE) 75 marks

Internal Assessment : Class Test 18

Continuous Comprehensive | Assignment/Presentation 10

Evaluation (CCE):25

External Assessment : Section(A) : Three Very Short 03x03=09

University Exam Section: | Questions (50 Words Each)

75 Section (B) : Four Short

Time : 02.00 Hours Questions (200 Words Each) 04 x09 =36
Section (C) : Two Long 02 x 15=30 Total 75
Questions (500 Words Each)

Any remarks/ suggestions:

\92-
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AT |- QI STeqq 99re=

FIATT TETATF TIF /AT qTST ST/ ATST G
1. Prakash I. & Ramakrishna, “A Text Book of Practical Physics”, Kitab Mahal,
2011,11/e.
2. Squires G. L., “Practical Physics”, Cambridge University Press, 2015, 4/e.

3. Flint B. L. and Worsnop H. T., “Advanced Practical Physics for students”, Asia
Publishing House, 197.

4. Chattopadhyay D. & Rakshit P. C., “An Advanced Course in Practical Physics”,
New Central Book Agency.

2. srpeifre Rfreer Srewit a9 fre
1. https://www.vlab.co.in/broad-area-physical-sciences
2. https://storage.qoogleapis.conyuniquecourses/online.htmi
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Part A - Introduction

Program: Certificate [ Class: B.Sc. | Year | Year: 2021 | Session: 2021-2022

Subject: Physics
1. Course Code S1-PHYS2P
2 Course Title Mechanics and General Properties of Matter
Lab (Paper 2)
3. Course Type
(Core/Elective/Generic Core course
Elective/V ocational/...)
4. Pre- requisite (If any) To study this course, a student must have had the
subject Physics in 12t ¢lass.
5. Course Learning 1. The students would acquire basic practical
Outcomes (CLO) knowledge related to mechanics through the
experiments.
2. Students will be familiar with various
Mmeasurement devices by which they can measure
various physical quantities with accuracy.
3. The students will develop the concept related to
the mechanics and properties of matter.
6. Credit Value 2
) Total Marks Max. Marks: 25+75 | Min. Passing Marks: 33

w
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Part B - Content of the Course

Total numbers of Practical (in hours): 60

Sr. No. List of experiments Number of
Practical
(in hours)
1. Determination of Young’s modulus, modulus of rigidity and 30
Poisson’s ratio of material of a wire using Searle’s method.
2. Determination of Young’s modulus of material of a metallic bar
by bending of beam method.
3 Determination of acceleration due to gravity (9) using Bar
pendulum.
4. Determination of acceleration due to gravity (g) using Kater’s
reversible pendulum.
5. Determination of modulus of rigidity of a rod with the help of
Barton’s apparatus.
6. Determination of coefficient of viscosity of liquid using
Poiseuille’s method.
7. Determination of the moment of inertia of a flywheel about its axis
of rotation.
8. Determination of the moment of inertia of a given body (irregular
body) with the help of inertia table.
9. Verification of laws of the paral lel/perpendicular axes of moment
of inertia.
10. Determination of modulus of rigidity of material of a wire with the
help of Maxwell’s needle.
11. Determination of Young’s Modulus of a material of a rod using
Cantilever method.
12, Determination of modulus of rigidity of material of a wire with the
help of torsional pendulum.
13. Determination of force constant of a spring.
14. Determination of Poisson’s ratio of rubber.
15. Determination of surface tension of a liquid by Jaeger’s method.

)2
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Part C-Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:

1. Prakash I. & Ramakrishna, “A Text Book of Practical Physics”, Kitab Mahal,
2011,11/e.

2. Squires G. L., “Practical Physics”, Cambridge University Press, 2015, 4/e.

3. FlintB. L.and Worsnop H. T., “Advanced Practical Physics for students”, Asia
Publishing House, 197.

4. Chattopadhyay D. & Rakshit P. C., “An Advanced Course in Practical Physics”, New
Central Book Agency.

Suggestive digital platforms web links
1. https://www.vlab.co.in/broad-area-physical-sciences
2. https://storaqe.qooqleapis.cmx/uniquecourws/onIine.hfml

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Internal Assessment Marks External Assessment Marks
Class Interaction /Quiz 10 Viva Voce on Practical 15
Attendance 5 Practical Record File 10
Assignments (Charts/ Model 10 Table work / Experiments 50
Seminar / Rural Service/
Technology Dissemination/
Report of Excursion/ Lab Visits/
Survey / Industrial visit)
TOTAL 25 75
Any remarks/ suggestions:

o
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Department of Higher Education, Government of Madhya Pradesh

Under Graduate (UG) Annual Syllabus as Recommended by Central Board of Studies
and Approved by Governor of M.P.
(w.e.f. session 2021-2022 )

3y forer AT, TSR AT

T et % R aiE T S SEA WS I A T WAL F AT
U

(Srerfors @ 2021-2022 & )

))\gum

X

N

Class: B.Sc. Second Year
Max. Marks: 40 + (CCE) 10 =50

Subject . Physics

Paper : First

Title of Paper : Optics

Unit-I Geometrical Optics & Waves [15
Lectures]

Fermat's Principle, Refraction at a spherical surface, Aplanatic points and its
applications, Lens formula, Combination of thin lenses and equivalent focal length.
Dispersion and dispersive power, chromatic aberration and achromatic combination,
different types of aberration (qualitative) and their remedy. Need for multiple lenses in
eyepieces, Ramsden and Huygens eye-piece. Simple Harmonic Motion, Damped
oscillations, Forced oscillations and resonance, Beats, Stationary wave in a string;
pulse and wave packets: Phase and group velocities, Reflection and Refraction from
Huygen’s principle.

FPIE—1 S g [15 Lectures]

WS 3R AUadd, e &1 figid, MarbR Idg W Iuadd, JveHies fag vd
ST, 3 JF, Ul S BT WA g Hged Wik 1 | famer  fagor
grEar, aul fAued @ eavie Ao | fafrs UeR @ fdued (TUTeid) U ST
T, T ¥ qga o e A mawsdr | e d By AN | wRd
s TRy, AawiT qle, yoNfed e dur ATe, favde | A g8 SN H S
&, we qorr T M, He Td WHE I, SRFTE RIgTa gRT WRiEdH U9 3 |

Unit-11 Interference of light [15 Lectures]

The principle of superposition, two slit interference, coherence requirement for the
sources, optical path retardations, Lateral shift of fringes. Localised fringes, thin films,
interference by a film with two non-parallel reflecting surfaces, Newton’s rings.
Haidinger fringes (Fringes of equal inclination), Michelson interferometer, its
application for precision determination of wavelength, wavelength difference and the
width of spectral lines. Intensity distribution in multiple beam interference, Fabry-
Perot interferometer and Etalon.

TPIE—2 T &I ARAHOT [15 Lectures]
U BT Had, el &1 uifiae favenus, vered i), adel fed, a1 ST

WIIds TqE ¥ T e ¥ aAfdexvl, Yed Tor | 2fSwR e (Fue gaa o
fireY), P ARAGUE, $HG R YHI B aTesd (), < AT wHIRS
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Department of Higher Education, Government of Madhya Pradesh

Under Graduate (UG) Annual Syllabus as Recommended by Central Board of Studies
and Approved by Governor of M.P.
(w.e.f. session 2021-2022)

Iy Rrerr Rwmr,  weawRw g

HTaT T ¥ o af® raTR I eI WS G AR 9T AR H [ASqNA
FRE R

(Srerfor @ 2021-2022 ¥ AT

. 7 ——
b, A R B ST R

Class: B.Sc. Second Year
Max. Marks: 40 + (CCE) 10 =50

NTdet P sicR qT vt Y @) Aer @1 uRgE fuRer| 9gd g @fae}er #
Srerer @1 faRor, Bt WY FfydRorETdl T gere |

Unit-I1I Diffraction [15 Lectures]

Fresnel’s and Fraunhofer diffraction: Half period zone, Zone plate. Diffraction at
straight edge, rectilinear propagation. Diffraction at a slit, phasor diagram and integral
calculus methods. Diffraction at a circular aperture. Rayleigh criterion of resolution of
images. Resolving power of telescope and microscope. Diffraction at N-parallel slits,
Intensity distribution, Plane diffraction grating, Resolving power of a grating.

Sﬁﬂ'&‘—3 faad= [15 Lectures]

BT T BISTEIBR [ade: Jrgenadi dfeey, WM Wil Wl R W fdad,
ARG T | Thel R W fgdE b1 IRE vd aAdbad faft, i gRe W
fgda, ufafemt @& fvea & Yo @1 A1 | el 9 gerestl @l fdded & N
TR R W fRgds, g fAawer, gade fagas afeT g &1 faves gaar|

Unit-IV Polarisation [15 Lectures]

Transverse nature of light waves, Polarization of electromagnetic waves, Plane
polarised light — production and analysis, Description of Linear, circular and elliptical
polarisation. Propagation of electro magnetic waves in anisotropic media, uniaxial and
biaxial crystals, symmetric nature of dielectric tensor, Double refraction, Hygen’s
principle, Ordinary and extraordinary refractive indices, Fresnel’s formula, light
propagation in uniaxial crystal, Nicol prism, Production of circularly and elliptically
polarized light, Babinet compensator and applications, Optical rotation, Optical
rotation in liquids and its measurement through Polarimeter.

T4 gau [15 Lectures]

U AR B AR Upfa, fEa gEer O @1 e, weEde gfad uerr —
ITed g fageryer| ¥Waw, i g Eqid gaur &1 auiH | g gRe =T B
ST W ¥ GERer, Ue-8 g ol fved, Widga SRR @ wAEfa
yofe, E—erudad, TET &1 Rigid, AR § SRR qelHih, Heiel B FH, Th
g e § worw oo Fefa O, o< 9 Sefgeiiy o o1 SarRd 9
fageryor, AfFe GRS T AN, YT ¢UF T GARMICR | $0HT AU |

Unit-V Fibre Optics and Laser [15 Lectures] U
Principle of fiber optics, attenuation: pulse dispersion and step index and parabolicQ/U l{v‘}ﬁ

index fibres. A brief history of lasers, characteristics of laser light, Einstein prediction,

2|Page — 6 B.Sc. Second Yeéf
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Department of Higher Education, Government of Madhya Pradesh

Under Graduate (UG) Annual Syllabus as Recommended by Central Board of Studies

and Approved by Governor of M.P.
(w.e.f. session 2021-2022 )

Iy e fAvmr,  weAwRw aTE

ATAF FTE 5 T D TTEror i STEqq qoee G ST T4T LA F Toqq

FARUE RRIEGT

Class: B.Sc. Second Year

Max. Marks: 40 + (CCE) 10 =50

Relationship between Einstein’s coefficients (qualitative discussion), Pumping
schemes, Resonators, Ruby laser, He-Ne laser, Applications of lasers, Principle of
Holography. Photodiodes, Phototransistors, and Photomultipliers.

TPIS—5 PR Sfead T AaN [15 Lectures]
e, TS O § T ([onerss f3de), afdT gonferd, YSied, wdl
oo, ARTA-FRIT ooR, ooR & SUAN, SR F1 g | Bierers, et
SIREX G BIeT AR |

References Books:

1.
2.

()
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v

&

31

Fundamentals of Optics: F.A. Jenkins and H. E. White, 1976, McGraw-Hill.
Principles of Optics: B. K. Mathur, 1995, Gopal Printing.

. University Physics: F.W. Sears, M.W. Zemansky and H.D. Young, 13/e, 1986.

Addison-Wesley.

. Optics: A. K. Ghatak, McGraw Hill Publications.

. Principles of Optics: Max Born and Wolf, Pregmon Press.

. Optics and Atomic Physics, D. P. Khandelwal, Himalaya Publication.

. Lasers: Theory and Applications: K. Thyagrajan and A. K. Ghatak.
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Department of Higher Education, Government of Madhya Pradesh

Under Graduate (UG) Annual Syllabus as Recommended by Central Board of Studies
and Approved by Governor of M.P.
(w.e.f. session 2021-2022 )

3y fre RAwwr,  weasRe amET
ATAF FATS F g A qraasa F=0T AT qvSH GIT AU RAT TAT HSANLA F TSR
KRG G
(drerfOrs @ 2021-2022 & @T)

Class: B.Sc. Second Year ™
Max. Marks: 40 + (CCE) 10 =50

Subject :  Physics

Paper : Second

Title of Paper : Electrostatics, Magneto statics and Electrodynamics
Unit-1 Electrostatics [15 Lectures]

Fundamental’s of Electrostatics, Gauss's law and its application for finding E for symmetric
charge distributions. Capacitors, conducting sphere in a uniform electric field, point charge in
front of a grounded infinite conductor. Dielectrics, parallel plate capacitor with a dielectric,
dielectric constant, polarization and polarization vector P, relation between displacement
vector D, E and P. Molecular interpretation of Claussius-Mossotti equation.

Laplace and poissson equations in electrostatics and their applications; Energy of system of
charges, multiple expression of scalar potential; method of images and its application.
potential and field due to a dipole, force and torque on a dipole in an external electric field.

3?)1?—1 ﬂwﬁqﬁaﬁ [15 Lectures]

Rer gl & HeMa T@IE & M 9 s9ST 9T A fIRe 8 E &
aR&ee # IUANT | FuTRE, F9wd [Agd &3 ¥ MeldR Acis, [Sdl gedigd s+
qeId B GHE g TR AR | WIdEd, WIgd B SuRNfd § FAMIR ©ie
HeRs, URIdgdie, gaur g gau dfew P, favermus |few D, P T E A w4y,
FATRTIFI—ANTE] FAIBRT DI AT0AS 1= |

Rer Jgfaa! # a1 9 UIgoM & FAIDROT Td I IIGUANT | A & Hbra o
Suit, aifeer favg &1 sgfore fawr, ofafewl @ Ay va srquam, g fege &
HRUT IO &F B dear vd e, agg fgq &3 9 g feye @1 99 w@
ge1g™ |

Unit-2 Magnetostatics [15 Lectures]

Force on a moving charge, Lorentz force equation and definition of B, force on a straight

conductor carrying current in a uniform magnetic field, torque on a current loop, magnetic

dipole moment, angular momentum and gyromagnetic ratio, Biot and Savart's law, w
calculation of H for simple geometrical situations such as Solenoid, Anchor ring. Ampere's

Law, VxB = pJ, V.B = 0. Field due to a magnetic dipole, free and bound currents, ¢/ ¢ nu-‘]
magnetization vector (M), relationship between B, H and M. Derivation of the relation VxM

= J for non-uniform magnetization.
T Y Qh— 2 o
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Class: B.Sc. Second Year
Max. Marks: 40 + (CCE) 10 =50

SPIE—2 R guew [15 Lectures]
el THM e W 9o AR 9o GHARU Td B B GRS, WY gREE] Aol
Pl JHBIT &3 H G R T, URT U W 90T AR, GBI ml, HIof
G g SRS Igurd, IRiic—ard &1 W, - o aRRufat # o
P AT (ARARIDT Td YR qor), TRIRR BT gRueffr EW, VB = 1J 9 V.B = o0,
b fggd gV 9§ I o gRW, G- 9y (M); B, HTG M ¥ |ae, rqa®y
q gHfdha uqrf g V<M =J &7 e |

Unit-3 Current Electricity and Bio Electricity [15 Lectures]

Steady current, current density J, non-steady currents and continuity equation, Kirchoff’s
laws and analysis of multiloop circuits, growth and decay of current in LR and CR circuits,
decay constants, LCR circuits. Mean and RMS values of A.C., AC circuits, complex numbers
and their applications in solving AC circuits problems, complex impedance and reactance,
series and parallel resonance. Q-factor, power consumed by an A.C. circuit, power factor, Y

and A networks and transmission of electric power. Electricity observed in living systems,
Origin of bioelectricity.

SPIE-3 faga gt 3 IE—uRT [15 Lectures]

Mg YRI, gRT O J, 3RS IRT WHIRYT Ud ided aHiervl, fvars & frm g
Aecled URUY fageiwor, LR @ CR 9Ru # o1 @ 9fg 9 &/, sm—faie, LCR
aRuel | JeTadl gRT &1 A" UG aFier Al #19,AC IRue), 9 §&amg iR 599
I ERT AC uRwer # wfdst ufcaren, duadw, oft b oMo SIE &1 8
FAT| Q TONd, AC URUY gRT WM &1 IYAM, WA N, Y & A Heasd g
fagga wifd &1 gwor| Wfds el # fGe@ @1 saaed, S9 faga @1 safy |

Unit-4 Motion of Charged Particles in Electric and Magnetic Fields [15 Lectures]

(Note: The emphasis here should be on the mechanical aspects and not on the details of the
apparatus mentioned which are indicated as applications of principles involved,)

E as an accelerating field, electron gun, discharge tube, linear accelerator. E as deflecting
field - CRO, Sensitivity of CRO. Transverse B field; 180° deflection, Mass spectrograph and
velocity selector, Curvatures of tracks for energy determination for nuclear particles;
Principle and working of Cyclotron. Mutually perpendicular and parallel E & B fields;
Positive ray parabolas, Discovery of isotopes, Elements of Mass Spectrographs, Principle of

magnetic focusing (lenses). %

vig

FHIE—4 e 7 gt &3 A afalm ot @ 1fy [15 Lectures]
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Class: B.Sc. Second Year
Max. Marks: 40 + (CCE) 10 =50

(TET TUBVIS B TUT P VT TTB TP G U fF € 39T ST AT )

TR &9 & ®Y ¥ E, 3oided T, fadee Afordr, W& w_e, E Quus &9 @
w9 H CRO, CRO & JUTRAT | 37U B &; 180° fdaer, wegd™ Wagne ar o
Rieiger, MA@ SO & @ 7 BN @ Gl B Ihal, ARIAgE (Sl AYH)
&1 gl @ & ugfd, 999k 9 o=dd E 9 B &3, ¥9-fdRvr & WRded,
AR Pl WIS, TIAM WFLHITH & Helad, FEDH Bidd b1 Rigid (o) |

Unit-5 Electredynamics [15 Lectures]

Electromagnetic induction, Faraday's Laws, Electromotive force, Integral and differential
forms of Faraday's laws, Self and mutual inductance, Transformers, Energy in a static
magnetic field, Maxwell's displacement current, Derivations of Maxwell's equations,
Electromagnetic field energy density. Poynting vector, Vector and scalar protentionals;
Electromagnetics field Tensors, Fresnel’s relations, Rayleigh scattering. Electromagnetic
wave equation, Plane electromagnetic waves in vacuum and dielectric media, Reflection at a
plane boundary of dielectrics, Fresnel’s Laws, Polarization by reflection and total internal
reflection, Waves in a conducting medium, Reflection and refraction by the ionosphere.

mé—s ﬁgﬂ LIGE [15 Lectures]
faega g WU, BIs & W, Rgd 9ee 9« ovs | @ @b @
THIB WU, W T IR WO, g, ReRr faga & H SO, dedd @
R URT T9cd B Ahoud, Aawdd B FHIHROI B e, fga gee e
&1 9ot o | didfen wfwafee wd afewr fava, fega g a3 SR, Bed
S e, Yol g, fgg geem o aiiex, Fafk vd widyd qreaE § qEdad
gau 9 gof IARe WRiacH, dleid ArEH H O, AREHUSE @RI WRIAS 9
3TqaH |

References:

1. Berkley Physics Course, Electricity and Magnetism Ed. E. M. Purcell Mcgraw Hill
2. Physics Volume 2, D. Halliday and R. Resnick
3. Introduction to Electrodynamics: D. J. Griffiths, 4™ Edition, Printice Hall.

4. Electricity and Magnetism: S. S. Atwood Dover.
5. Electrodynamics: Emi Cossor and Bassin Lorraine, Asahi Shimbunsha Publishing Ltd. il wj)

Masschuetfs.

g 6. From Neur¢n to Brain: Kuffler and Nicholas, Sinauer Associates, Inc Pub. Sunderland,
k&uma CQ.’
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Class: B.Sc. Second Year

Max. Marks: 50

Subject :  Physics

For Regular Students

Practical Sessional Viva Total
25 10 15 50
For Ex—Student

Practical Sessional Viva Total
35 00 15 50

List of Practical’s

1 Study of interference using biprism.

2 Study of diffraction at straight edge.

3 Use of plane diffraction grating to determine D, D, lines of Sodium lamp.
4 Resolving power of telescope.

5. Polarization by reflection and verification of Brewster’s Law.

6 Study of optical rotation in Sugar solution.

7 Refractive index and dispersive power of prism using spectrometer.

8 Absorption spectrum of material using constant deviation spectrograph.
9 Beam divergence of He-Ne Laser.

10.  Determination of wavelength of Laser by diffraction.

11.  Determination of radius of curvature of plano-convex lense by Newton’s rings.
12.  Characteristics of a Ballistic galvanometer.

13.  Setting up and using an electroscope or electrometer.

14.  Measurement of low resistance by Carey-Foster bridge or otherwise.
15. Measurement of inductance using impedance at different frequencies.
16. Measurement of capacitance using, impedance at different frequencies.
17.  Response curve for LCR circuits and response frequencies.

18. Sensitivity of a cathode- ray oscilloscope.

19.  Use of a vibration magnetometer to study a field.

20. Study of Magnetic field due to current using Tangent Galvanometer.
21.  Study of decay of currents in LR and RC circuits.

22. Study of Lissajous figures using CRO.

23.  Verification of Network theorems.
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There will be three sections of a Question Paper Section (A) Contains 5
Objective Question of 1 mark each. Section (B) contains 5 short answer type
Question of 2 marks each. Section (C) contains 5 long answers of 5 marks each.

1- For Regular students :

Section (A) Objective 5 1 5
Questions
Section (B) Short Questions 5 2 10
Section (C) Main Questions 5 5 25
Total Marks 40
2- For Private students :
Section (A) Objective 5 1 05
Questions
Section (B) Short Questions 5 3 15
Section (C) Main Questions 5 6 30
' Total Marks 50
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Class: B.Sc. Third Year
Max. Marks: 40 + (CCE) 10 =50

Subject : Physics

Paper : First

Title of Paper : Quantum Mechanics and Spectroscopy

Unit-1: Quantum Mechanics-1 [15 Lectures]

Particles and Waves: Photoelectric effect. Black body radiation. Planck’s radiation law,
Stefan Boltzmann law, Wien’s displacement law and Rayleigh-Jean’s law. Compton effect.
De Broglie hypothesis. Wave particle duality. Davisson-Germer experiment. Wave packets.
Concept of phase and group velocity. Two slit experiment with electrons. Probability. Wave
amplitude and wave functions. Heisenberg’s uncertainty principle with illustrations. Basic
postulates and formalism of Schrodinger’s equation. Eigenvalues. Probabilistic interpretation
of wave function. Equation of continuity. Probability current density. Boundary conditions on
the wave function. Normalization of wave function.

FPIS—1:  ddicH JifAdH—1 [15 Lectures]

diceomd @ I, 99 @1 faeemom fw, Ye-Sfie &1 W, srued i,
SI—aTTel] RG], TR—FHUT gadl, SA SR TIFT, TR Ydbe, a1 9 W 9T
B AMURN, selgg b1 fg—Ree g, wiRiedr, o M 9 aRA Ho,
BRSO BT AFREam & gid 9 IR0, HETR FHGR0 7 IFD Ferd
TYROMY | IS HF, TR Bod B WRiHdl METRd R, |rac HIBR,
UTRIGAT SRT &9, TR Hod R AT ot | O¥T B &1 TATHRTER |

Unit-I1: Quantum Mechanics-2 | [15 Lectures]

Time independent Schrodinger equation: One dimensional potential well and barrier.
Boundary conditions. Bound and unbound states. Reflection and transmission coefficients
for a rectangular barrier in one dimension. Explanation of alpha decay. Quantum
phenomenon of tunneling. Free particle in one-dimensional box, eigen functions and eigen
values of a free particle. One-dimensional simple harmonic oscillator, energy eigenvalues
from Hermite differential equation, wave function for ground state. Particle in a spherically
symmetric potential. Rigid rotator. Particle in a three dimensional box, Angular Momentum,
properties of Pauli spin matrices.

W&‘—Z FqicH FiFPi—2 [15 Lectures]
Ty AfR AR Flievor - fova o 9 iR, dWid o, 9§ 9 g
cX J[ARRATY, ITATAHR UTER (I-D) WA 9 IRITHA 0N | o~ P Fr&A], G
@ FAICH HeAdT| Uh—{IWg 919 | g9 $YI, a9 YT =g ASTH Hed Yd A
< A | Uh i W_e s Sifers, swscaqcmwﬂwﬁmmqﬁﬂa
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Class: B.Sc. Third Year
Max. Marks: 40 + (CCE) 10 =50

3ERAT BT AT HeF, Meld Al v 3§ o1, g3 goie | BHRb yore 4
HUT,HI o, diell Raa A8 & 7|

Unit-111: Atomic Spectroscopy [15 Lectures]

Atoms in electric and magnetic fields: Quantum numbers, Bohr model and selection rules.
Stern-Gerlach experiment. Spin as an intrinsic quantum number. Incompatibility of spin with
classical ideas. Orbital angular momentum. Fine structure. Total angular momentum. Pauli
exclusion principle. Many particles in one dimensional box. Symmetric and anti-symmetric
wave functions. Atomic shell model. Spectral notations for atomic states. Spin-orbit coupling,
L-S and J-J coupling. Zeeman effect. Continuous and characteristic X-rays. Mossley’s law.

TPIE—3 URHIY] WEenIdr [15 Lectures]
e 9 g/ &3 § WA — q@icH §&idh, e} Afed g o)1 (Selection) @
fH, eA—TTeld YA, Fhu — HeMd (Intrinsic) F@ICH FAT| TH9T B FoRT=T
fgid | i | Tl il A, s IR Fol DIV AT, TSHelt HT
JudeH fagid | @ i a1ea # Jgdau—wEinRl 9 SAR ORT Wor, URAT
PIY AfSd | IRATNG AT 7 WagHl Gaad, U9 aRfde wufefr, L-S g J-J
I, A Y919 | |ad 9 MerieriOres X-fvor Wagt, drel &1 FaH |

Unit-IV: Molecular Spectroscopy [15 Lectures]

Various types of spectra. Rotational spectra. Intensity of spectral lines and determination of
bond distance of diatomic molecules. Isotope effect. Vibrational energies of diatomic
molecules. Zero point energy. Anharmonicity. Morse potential. Raman effect, Stokes and
anti-Stokes lines and their intensity difference. Electronic spectra. Born-Oppenheimer
approximation. Frank-Condon principle, singlet and triplet states. Fluorescence and
phosphorescence. Introduction to Laser Raman spectroscopy. Elementary concept and
applications of NMR and EPR.

S‘(FI'&‘—4 SINIGED '\‘ﬂ?ﬁ‘lm [15 Lectures]
faf =1 ypR & Wagr (@uiwH), gofl Wagr, Ioihq @Rl & dgar 9 fg—wamvfde
A B gg NI, FARID YA / fg—uRAvIAS 9] & B Ioll, L 45 S,
FTEMIMIIE @A) | A v, [ woEa | e 9 Ui Tie @R g gTal
AT, goideitie auihd | 91+ AUIERIR Afded], he e Ngid, Ted 9 e
ey, Ufadifid g THREI | R I WagRPIUl & TRa, NMR T EPR 3t

@ URMRIS JGIROM Td FTIANT |
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Class: B.S¢. Third Year
Max. Marks: 40 + (CCE) 10 =50

Unit-V: Nuclear Physics and Elementary Particles
[15 Lectures]

Basic properties of nucleus: Shape, Size, Mass and Charge of the nucleus. Stability of the -
nucleus and Binding energy. Alpha particle spectra — velocity and energy of alpha particles.
Geiger-Nuttal law. Nature of beta ray spectra. The neutrino and its physics. Energy levels and
decay schemes. Positron emission and electron capture. Selection rules. Beta absorption and
range of beta particles. Kurie plot. Nuclear reactions, pair production. Q-values and threshold
of nuclear reactions. Nuclear reaction cross-sections. Examples of different types of reactions
and their characteristics. Compound nucleus, Bohr’s postulate of compound nuclear reaction,
Semi empirical mass formula, Shell model, Liquid drop model, Nuclear fission and fusion
(concepts). Classification of elementary particles and their interactions; Conservation laws;
Quark Structure of hadrons; Elementary ideas about unification of forces.

FHIE—5 AT A & g H [15

Lectures]

Wzﬁwwzqﬁﬂawmﬁﬁmaﬁm%waagm,mﬁaﬁu
ah—3aA- P, TSR ek T0TH UG U, UREROT U, DI,

Wﬁ,ww,@m@mﬁaﬁﬂaﬁmaﬁéﬁ,wmﬁmm
awwﬁﬁﬁwaﬁaﬁmaﬁa}wmwaﬁwmaﬁﬁ?ﬁw
W,W%@HWWlﬁawﬁmmﬁmwwmmmﬁ
wmﬁw%@qzﬁraaréﬂmma%qaﬁwaﬁmﬁwml

References:

1. Quantum Mechanics: V. Devanathan, Narosa Publishing House, New Delhi, 2005

2. Quantum Mechanics: B. H. Bransden, Pearson Education, Singapore, 2005

3. Quantum Mechanics: Concepts and Applications, Nouredine Zettili, Jacksonville tate
University, Jacksonville, USA, John Wiley and Sons, Ltd, 2009

4. Physics of Atoms and molecules: B.H. Bransden and C.J. Joachaim, Pearson Education,
Singapore, 2003

5. Fundamentals of Molecular Spectroscopy: C.M. Banwell and M. McCash, McGraw

Hill (UK. edition).

Introduction to Atomic Physics, H. E. White

Quantum Mechanics: Schaums Outlines, Y. Peleg, R. Pnini, E. Zaarur, E. Hecht.
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Class: B.Sc. Third Year
Max. Marks: 40 + (CCE) 10 =50

Subject : Physics

Paper : Second

Title of Paper . Solid State Physics & Electronic Devices

Unit-I: Solid state Physics-1 [15 Lectures]

Crystal Structure and bonding: Crystalline and amorphous solids. Translational symmetry.
Lattice and basis. Unit cell. Reciprocal lattice. Fundamental types of lattices (Bravias
Lattice). Miller indices Lattice planes. Simple cubic. Face centered cubic. Body centered
cubic lattices. Laue and Bragg’s equations. Determination of crystal structure with X-rays, X-
ray spectrometer. lonic, covalent, metallic, van der Waals and hydrogen bonding. Band
theory of solids. Periodic potential and Bloch theorem. Kronig-Penny model (Qualitative).

FPIE—1: 3 e Hifaad—1 [15 Lectures]

m,mwm:mﬁhaamm,mﬁiﬂww&ﬁmaw,m
U, IHA B, Sedl B OGS TER ($aed dfew), R gEdie, Sierd qd | W
W,WWW,%:WWW1%HMWHW,X-W@
s B TREAT o BT, X-heur REgHndl | e, WA, fifad divevare T
m@md&maﬁmﬁ%ﬁwﬁwﬁmﬁmﬁﬁw@aﬁamwﬁﬁﬂ—ﬁm
(o ) |

Unit-I1: Solid state Physics-2 [15 Lectures]

Lattice structure and properties: Dulong Petit, Einstein and Debye theories of specific
heats of solids. Elastic and atomic force constants. Dynamics of a chain of similar atoms and
chain of two types of atoms. Optical and acoustic modes. Electrical resistivity. Specific heat
of electron. Wiedemann-Franz law. Hall effect. Response of substances in magnetic field,
dia-, para- and ferromagnetic materials. Classical Langevin theory of dia and paramagnetic
domains. Curie’s law. Weiss’ theory of ferromagnetism and ferromagnetic domains.
Discussion of BH hysteresis. Super conductivity, Meissner’s effect, Josephson junction effect
and high temperature superconductivity.

SHIS—2: 3 3@ Hifei—2 [15 Lectures]

faftre S9N &1 SgAN-IRe, AgRidE 7 Rar figl, JeRg Td grAiltas I RS | b
s T fRRARe® B (Chain) &1 e TR, YHRE a =@fver g, fagdm
YRR, Soac @ RRMe 9ST, ageRE-te M| Bfd Wi, gEe &9 § arRi @
ﬁm|m,mwmmm|mwmmmwmmum
mﬁmﬁﬁgg@wwaﬁg?ﬁaﬁn@wa%ﬁmwassmﬁmmB-H?@ma‘frﬁml
aﬁaT,WW,Gﬁmﬁ—ﬂﬁw,ﬁmml (}\}
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Class: B.Sc. Third Year
Max. Marks: 40 + (CCE) 10 =50

Unit-111: Semiconductor devices-1 [15 Lectures]

Electronic devices: Types of Semiconductors (p and n). Formation of Energy Bands, Energy
level diagram. Conductivity and mobility. Junction formation, Barrier formation in p-n
junction diode. Current flow mechanism in forward and reverse biased diode
(recombination), drift and saturation of drift velocity. Derivation of mathematical equations
for barrier potential, barrier width. Single p-n junction device (physical explanation, current
voltage characteristics and one or two applications). Two terminal devices. Rectification.
Zener diode. Photo diode. Light emitting diode. Solar cell. Three terminal devices. Junction
field effect transistor (JFET). Two junction devices. Transistors as p-n-p and n-p-n. Physical
mechanism of current flow. Characteristics of transistor.

THhIS—3: IrefaTe® gfaaai—1 | [15 Lectures]

Sl JUST BT I, SHoll TR BT SUW, IaTAd & UBR (p T n), ATABAT R ferefreran, |y
HI 941, p-n Y, S # AT g &1 F9771, 3 9 U AMERT SIS H ORI ya@® (T
HAGH), ST T T FPFHA T B A, e fava & TR wdiiexe @ gaki,
RAfrepr SIS, Thdd p-n WG| SEE @i fAdwm), aR—fava sifienefde (Tr—ar rgya),
fg—cia gfea, ficavwr, SR S/, el SHTS, Y& Scuid SIS, Aok d, H—cdi=d
i, G &3 g9 gifvex (JFET), fa—af Jfaadl, p-n-p 9 n-pn TSR, aR-Ua® &1
difcrer ufthar, gifSrer & srfemefre o |

Unit-IV: Semiconductor devices-2 [15 Lectures]

Amplifiers (only bipolar junction transistor). CB, CE and CC configurations. Single stage CE
amplifier (biasing and stabilization circuits), Q-point, equivalent circuit, input impedance,
output impedance, voltage and current gain. Class A, B, C amplifiers (definitions).
RC coupled amplifiers (frequency response). Class B push-pull amplifier. Feedback
amplifiers. Voltage feedback and current feedback. Effect of negative voltage series feedback
on input impedance. Output impedance and gain. Stability, distortion and noise. Principle of
an Oscillator, Barkhausen criterion, Colpitts, RC phase shift oscillators. Basic concepts of
amplitude, frequency and phase modulations and demodulation.

Digital Electronics : Boolean Identities, De-Morgan’s law, Logic gate and truth tables;
simple logics Circuits; Thermistors , solar cells. Concepts of Microprocessors and digital
computer.

TPIE—4: efEe® gfaai—2 [15 Lectures]
vie (fg—g@ ¥ giRex) CB, CE @ CC faum, ted && (Rvl) CE youad (f= 9
erdig=er uRue), Q famg wagew uRuwr, faeh 3 frfa yfdern, fawe wd arT @1 @ A, B, C

yaefe (afRmer), RC gfwa yeeis (amgfr orgfshar o), avi—B qe-go Uae®, GAfaee gas®,
ﬁwqﬁamg#ﬁém,ﬁﬁﬁqﬁmmwwﬁw,%qﬁ@mﬁﬂauﬁw@am
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Solid State Physics, N. W. Ashd¥f; iR 3021:3%2 Harcourt Asia (P) Ltd. 2001

3y frer BT, werReeE
AT et ¥ g e arawsd P Sreaae woew gIRT SEi qET TErSRer F ST
T AqAIRT

(SrexfOrE & 2021-2022 F 7T)

Class: B.Sc. Third Year
Max. Marks: 40 + (CCE) 10 =50

Wi, fApfd 7 aR, Siferd @1 Rigia den Ie—gead & ufde, ®fafie fed, RC Fel
favemdy <ifers, smam, sy Td wem Argere Y9 AqED B qel IR |

f$free seragtan: gform waafer, & ara faw, difie Tea @ @ eIk, a—a e
TRYe, eRFREH, AR Wel, ASHIUNR @) R T f¥fdTee 701 |

Unit-V: Nano materials [15 Lectures]

Nanostructures: Introduction to nanotechnology, structure and size dependent properties.
3D, 2D, 1D, 0D nanostructure materials and their density of states, Surface and Interface
effects. Modelling of quantum size effect. Synthesis of nanoparticles - Bottom Up and Top
Down approach, Wet Chemical Method. Nanolithography. Metal and Semiconducting
nanomaterials. Essential differences in structural and properties of bulk and nano materials
(qualitative description). Naturally occurring nano crystals. Applications of nanomaterials.
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Class: B.Sc. Third Year

Max. Marks: 50

Subject : Physics

For Regular Students

Practical Sessional Viva Total
25 10 15 50
For Ex—Student

Practical Sessional Viva Total
35 00 15 50

List of Practical’s
Specific resistance and energy gap of a semiconductor.
Study of half wave and full wave rectification.
Characteristics of Zener diode.
Characteristic of a tunnel diode.
Characteristics of JFET.
Characteristic of a transistor.
Study of regulated power supply.
Study of RC coupled amplifiers
Determination of Planck’s constant.
. Determination of e/m using Thomson’s method.
. Determination of e by Millikan’s method.
. Study of spectra of hydrogen and deuterium (Rydberg constant and ratio of masses of
electron to proton).
13. Absorption spectrum of iodine vapour.
14. Study of Zeeman effect for determination of Lande g-factor.
15. Study of Raman spectrum using laser as an excitation source
16. To draw B-H curve of ferro-magnetic material with the help of CRO
17. Hysteresis curve a transformer core.
18. Hall probe method for measurement of resistivity.
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B.Sc Final Year
There will be three sections of a Question Paper Section (A) Contains 5
Objective Question of 1 mark each. Section (B) contains 5 short answer type

Question of 2 marks each. Section (C) contains 5 long answers of 5 marks each.

1- For Regular students :

Section (A) Objective 5 1 5
Questions
Section (B) Short Questions S 2 10
Section (C) Main Questions 5 5 25
Total Marks 40

2- For Private students :

Section (A) Objective 5 1 05
Questions
Section (B) Short Questions 5 3 15
Section (C) Main Questions 5 6 30
Total Marks 50
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