Physics

(A) Major Core Courses

Sl No.| Sem Type of Name of Course Credits| Marks
Course :
MIC-1(T) [Introduction to Mathematical Physics & 4 100
s [ Classical Mechanics- (1)
MIJC-1 (P) lIntroduction to Mathematical Physics & 2 100
Classical Mechanics- (P)
MJC-2 (T) |Oscillations& Waves (1) 4 100
2. I T MIC2(P) |Oscillations& Waves (P) 2 100
MIJC-3 (T) [Thermal Physics & Thermodynamics (T) 3 100
3. I MJC-3 (P) [Thermal Physics & Thermodynamics (P) 2 100
MIC-4 (T) |Electricity & Magnetism (T) 3 100
4. MIJC-4 (P) [Electricity & Magnetism (P) 1 100
MJC-5(T) [Mathematical Physics and Introduction to| 3 100
P IV Computational Methods (T)
MJC-5 (P) |Mathematical Physics and Introduction to, 2 100
Computational Methods (P)
MIC-6 Electrodynamics & Electromagnetism 5 100
MIC-7 (T) |Optics (T) 3 100
MIC-7 (P) [Optics (P) 3
8. Y MIC-8 Elements of Modem Physics 5 100
MIJC-9 (T) [Basic Electronics (T) 3 100
9. MJC-9 (P) [Basic Electronics (P) 2 100
10. VI MIC-10  |Analytical Mechanics & Special Theory| 4 100
of Relativity
I MIC-11 Statistical Mechanics 5 100
MJC-12 (T) [Quantum Mechanics & its Application (T)] 3 100
12. MJC-12 (P) |Quantum Mechanics & its Application (P)[ 2 100
MIJIC-13 (T) [Physics of Atomsand Nuclei (T) 3 100
13. | VII TMJC-13 (P) Physics of Atoms and Nuclei (P) 7] 100
14. MJC-14  Research Methodology 5 100
MIC-15 (T) [Solid State Physics (T) 4 100
15, MJC-15 (P) [Solid State Physics (P) 2 100
MIJC-16 (T) [Molecular Spectroscopy and LASER: 3 100
16. | VIII Principles& Applications (T)
MJC-16 (P) [Physics of Molecules and Laser (P) 1 100
%}.J o Sub Total = 80
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(A) Minor Courses to be offered by the Department for students of other

Departments of Science

SI. No.| Sem Type ~ Name ofCourse Credits| Marks
of Course
1. MIC-1  [Introduction to Mathematical Physics | 2 100
& Classical Mechanics- (T)
MIC-1  [Introduction to Mathematical Physics | 100
& Classical Mechanics- (P)
2, MIC-2  |Oscillations & Waves (T) 2 100
MIC-2  [Oscillations & Waves (P) 1 100
£ 2 MIC-3 (T) (Thermal Physics & Thermodynamics 2 100
(I
Th)erma] Physics & Thermodynamics 1 100
(P)
4. MIC-4 (T) |[Electricity & Magnetism (T) 2 100
MIC-4 (P) [Electricity & Magnetism (P) 1 100
3 MIC-5 (T) [Mathematical Physics and 2 | 100
Introduction  to Computational
Methods (T)
MIC-5 (P) [Mathematical Physics and |1 100
Introduction to Computational
Methods (P)
6. MIC-6  [Electrodynamics & Electromagnetism| 3 100
7 MIC-7 (T) |Optics (T) 2 100
MIC-7 (P) [Optics (P) 1 100
8. MIC-8  [Elements of Modem Physics 3 100
9 VII | MIC-9 (T) [Basic Electronics (T) 3 100
MIC-9 (P) [Basic Electronics (P) 1 100
10. | VIII MIC-10  |Analytical Mechanics & Special 4 100
Theory of Relativity
Sub Total = 32
(C) Multidisciplinary Courses to be offered
SI. No.[Sem [Type of Course Name of Course Credits| Marks
ks MDC-1 To be selected from the basket 3 100
2 11 MDC-2  [To be selected from the basket 3 100
3 [1I MDC-3 To be selected from the basket 3 100
= 0 Sub Total =09




(D) Ability Enhancement Courses to be offered

SI. No.|Sem [Type of Course Name of Course Credits Marks
i, l AEC-1 MIL 2 100
2. 11 AEC-2 Environmental Science 2 100
3. | 1l AEC-3 Disaster Risk Management 2 100
4. | IV AEC-4 INCC/NSS/NGOs/Social Service/ 2 100
Scout and Guide/Sports
Sub Total = 08
(E) Skill Enhancement Courses to be offered
Sl. No.Sem Type of Course Name of Course Credits Marks
|1 I SEC-1 To be selected from the basket 3 100
2. 11 SEC-2 To be selected from the basket 3 100
< PR 1 SEC-3 To be selected from the basket 3 100
Sub Total =09
(F) Value Added Courses to be offered
SI. No./Sem Type of Course Name of Course Credits Marks
L. | VAC-1 To be selected from the basket 3 100
2. 11 VAC-2 To be selected from the basket 3 100
Sub Total =06
SL No.[Sem Type of Course Name of Course Credits Marks
1. v INT-1 Summer Internship 4 100
S1. No.| Sem Type of Name of Course Credits Marks
Course )
L, VIII RP-1 Research/Dissertation 12 100
Grand Total = 160 Credits
(G) Basket for Multidisciplinary Courses (MDC)
To be decided by Respective Department
(H) Basket for Skill Enhancement Courses (SEC)
See at the end of structure (this booklet)
(I) Basket for Value Added Courses (VAC)
See at the end of structure (this booklet)
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Question Paper Pattern

The question paper for end semester exam in theory paper will have following pattern-

1.Part A - Compulsory- Consisting of objective/Multiple choice type - each carrying two
marks. 10x2= 20 marks

Part-B - Short answer type - Four questions are to be answered out of six questions.
Each carrying five marks. 04x5 = 20 marks

Part- C - Long answer type questions. Three questions to be answered out of five
Questions, each carrying ten marks. 03x10 = 30 marks

2. Examinations shall not be held on OMR Sheets .

(G) Basket for Multidisciplinary Courses (MDC)

Semester-I

Physics

Physics around us

Basics of Medical Physics
Nano Science

Physics of Diagnostics

Semester-11

Physics

Basic of Medical science
Crystallography

¢ Environmental Physics

e Engery Science

e Measurement & Instrumentation




(H) Basket for SKkill Enhancement Courses (SEC)

Semester—I

Physics

¢ Advance Spreadsheet Tools

¢ Basic IT Tolls

e Creative Writing

¢ Communication Everyday life
e Physics Workshop Skills

Semester—I1

Physics

¢ Big Data Analysis

¢ Web Development
¢« Computational Physics Skill

e Beginners Course to Calligraphy
* Introduction to Cloud Computing (AWS)
e Personality Development &Communication
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(I) Basket for Value Added Courses (VAC)

Semester—1 (VAC-1)

Physics

o Ayurveda & Nutrition

¢ Financial Literacy

o Ethic & Culture

e Art of Being Happy

s Swachh Bharat

« Fit India

e Pancha kosh : Holistic Development of Personality
e Culture & Communication

e Work of Great Indian Scientists

Semester—II (VAC-2)

Physics

o Vedic Mathematics

¢ Emotional Intelligence

» Yoga Philosophy & Practice

e Ethics &Values in Ancient Indian Tradition
Constitutional Values & Fundamental Duties

o Social & Emotional Learning

s Ecology & Literature

« Contribution of Indian Scientists since Independence

« History of Science




Bachelor of Science (Hons) Physics under 04 year CBCS (2023-2027)

Programme Outcomes:-
At the completion of the programme, students will attain the ability to:

PO 1- Acquire a systematic and coherent understanding of the diversified academic fields of
Physics through good understanding on various components of Physical Science.

PO 2-Solve & understand major concept in all disciplines of Physics.

PO 3-Apply his / her comprehensive Laboratory training in their Professional life.
PO 4-Employ Scientific knowledge and Critical thinking in their daily life.

PO 5-Employ their Scientific Temperament in the field of research and higher  studies.
PO 6-Employ their knowledge in the studies of upcoming advance merging
technology.

PO 7-Demonstrate relevant generic skills for global competencies like investigative skills
related to various issue and problems, analytical skills with ability to construct logical
arguments, [CT skills.

PO 8-Demonstrate professional behaviour & help to become — objective unbiased & truthful
individual. potentially ethical in work -related situation.

Programme Specific Outcomes

At the completion of the program, students will attain the ability to:
PSO1: Develop strong competencies in Physics and its applications in a technology-rich.
interactive environment.

PSO2: Link not only to the research in the area of theoretical but also to the area of
experimental physics.

PSO3: Acquire skills in the numerical technique for modeling physical system & for analysis
& interpretation of complex system

PSO4:Develop & understanding on the impact of Physics & Science on Society

PSO5: Evolve as better human resource with a solid foundation in theoretical and
experimental aspects in respective specializations as a preparation for career in academia and
industry.

PSO6: Apply knowledge gained from this programme for employment in several sectors
including Electronics, Manufacturing and Teaching Sector
PSO7: Conceptual understanding of Physics to general real-world situation,
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Semester-1

Introduction to Mathematical Physics & Classical Mechanics
Major Course I (MJC-1)

Course Title Credit Credit Distribution
Theory Practical
Introduction to Mathematical 6 4 2
Physics & Classical Mechanics |

Course Qutcomes

After completion of the course, the student will be able to-

CO 1-Understand various mathematical techniques used in Physical Problems. ~ Know the
difference between Newtonian Mechanics and Analytic ~ Mechanics.

CO 2- Understand utility of scalars and vectors and their operations- algebraic ~ and D-
operator

CO 3- Understand the concept of Pseudo force and its importance with  application in real
life situations.

CO 4-Realize the idea of centre of Mass and Laboratory frame.

CO 5- Understand the orbit of communication and Remote sensing satellite.
MJC -1(T)-4 Credit
Unit I-Concept of Differentiation & Integration- 01 Credit (15 hrs)

Differential calculus: Geometric Meaning of derivative; Maxima & Minima; Approximation
of derivative; Partial Differentiation, Approximation using Taylor and Binomial series.

Integral Calculus: Geometric Meaning of integration, order and degree of differential
equation, Solution of First order (homogeneous & Non-homogeneous). Integrating Factor,
Exact and Inexact Differentials, D-operator & Solution of Second order Differential
Equation.

Unit [I-Vector Algebra & Vector Calculus- 01 Credit (15 hrs)
Vector Triple Products & their significance; concept of scalar & vector fields, Gradient of
scalar . Divergence & Curl of vectors and their physical applications in Physics ( e.g.
Equation of continuity , Euler’s equation of motion, Bernoulli’s theorem, Fourier heat flow,
Poisson’s and Laplace’s equation in a gravitational field, Gauss’s law of in Electrostatic,
ete.).

Unit I1I- Fundamentals of Dynamics — 01 Credit (15 hrs)

Inertial and Non-Inertial Frame of Reference. Rotating frame of Reference,
Centrifugal and Coriolis Forces with their applications (Effect on value of *g’. On path of
freely falling body, Geo- physical effect); Foucault pendulum. Direct proof of rotation of
Earth.

Unit IV- Centre -of- Mass Frame and Central Forces 01 Credit (15 hrs)

Lab frame & Centre of Mass frame, Two dimensional collision in physical problems,
Relation connecting Scattering angle, Recoil angle, final velocities in C-frame & L-frame,
Cross section & Rutherford scattering, Central forces and their equations,: General Equation
of central orbit, Kepler's law of Planetary motion ., Artificial satellite.
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Suggested Books :

| H. Goldstein. C. P. Poole and J. F. Safko, Classical Mechanics, Addison-Wesley
2 N. C. Rana and P. S. Joag, Classical Mechanics, Tata McGraw-Hill.

3 Classical mechanics- J.C. Upadhyay

4. Classical mechanics- A.B Gupta

5. Classical mechanics- Tackwale & Puranik

6 Mathematical Physics- Pipes OR W.W. Bell

7 [nnovative Mathematical Physics—Prof B. C. Rai

8 S. L. Gupta, V. Kumar and H. V. Sharma, Classical Mechanics, PragatiPrakashan.

9 Differential Equations, George F. Simmons, 2006, Tata McGraw-Hill.
10. Mathematical Methods for Physicists, Arfken, Weber and Harris, Elsevier
” ﬁ,a._.
a b(__:\,.-, 0\ g. :
J".-/_)')‘;(L"‘N . {'\(3 ! biv
= \4 C A
NUACE X
\p\‘ b I4-6-2023



MJC -I(P)-2 Credit

The theory involved in the prescribed practical should be discussed in class and students
should be made familiar with associated concepts.

(R¥]
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At least 6 experiments must be performed-

Elementary measuring apparatus — Use of Vernier calliper, Screw guage and
Spherometer.

To determine least Count of (i) Travelling Microscope (ii)Spectrometer

(ii1) Polarizer.

To Evaluate value of “g” using Bar Pendulum

To Evaluate value of “g” using Kater’s Pendulum

To Verify Conservation of linear Momentum using curved track apparatus.

To Determine Young’s modulus of Elasticity by Flexure of Beam

To Determine Elastic constants for the material of a wire by Searle’s method

To Determine Surface Tension by method of ripples/use of Capillary tube

To Determine Co-efficient of Viscosity of liquid by Stokes method/Poiseuille’s
method of flow of water through Capillary.

To study the motion of spring-mass system and to evaluate spring constant/value of
To evaluate average error, standard deviation, and percentage error in measurement of
focal length of a concave mirror/Convex lens.

The CIA examination in Practical should be just as Mock test and it must be on the Pattern of
proper 3hrs End- semester Examination.

SI. No. Component . CIA End- Semester
1 Experiment Allotted 15 45
2 Continuous Pratical Record | 05 10
3 Viva-Voce | 10 15
30 70
~ Total =100 Marks

Suggested Books :

.

2

3.

4.

5.

Advanced Practical Physics for students, B.L.Flint and H.T.Worsnop, 1971, Asia
Publishing House

A Text Book of Practical Physics. I.Prakash& Ramakrishna, 11th Ed.. 2011, Kitab
Mahal

Advanced level Physics Practical, Michael Nelson and Jon M. Ogborn, 4th Edition,
reprinted 1985, Heinemann Educational Publishers

A Laboratory Manual of Physics for undergraduate classes, D.P.Khandelwal, 1985,
Vani Pub.

Properties of Matter- D. S. Mathur
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Introduction to Mathematical Physics & Classical Mechanics
Minor Course I (MIC-1)

Course Title Credit Credit Distribution

Theory Practical

2 1

Lad

Introduction to Mathematical
Physics & Classical Mechanics

MIC -1 (T)-2 Credit
Introduction to Mathematical Physics & Classical Mechanics
Unit I-Introduction to Calculus & Vector 01 Credit (15 hrs)

Differential calculus: Geometric Meaning of derivative; Maxima & Minima;
Approximation of derivative; Partial Differentiation.

Integral Calculus: Geometric Meaning of integration, order and degree of differential
equation, Solution of First order (homogeneous & Non-homogeneous). Integrating Factor,
Exact and Inexact Differentials.

Recapitulation of Vectors, Vector Algebra involving two and three vectors,
Introduction to Gradient, Divergence , Curl of Vectors with their physical significance.

Unit [I-Fundamentals of Dynamies — 01 Credit (15 hrs)

Inertial and Non-Inertial Frame of Reference, Rotating frame, Fictitious Forces-
Centrifugal and Coriolis Forces with their applications (Effect on value of *g’, On path of
freely falling body)

Introduction to special theory of relativity & its postulates

Suggested Books :

1 H. Goldstein, C. P. Poole and J. I'. Satko, Classical Mechanics, Addison-Wesley

2 N. C. Rana and P. S. Joag, Classical Mechanics, Tata McGraw-Hill.

3 .. D. Landau and E. M. Lifshitz, Mechanics,Butterworth-Heinemann.

4, S. L. Gupta, V. Kumar and H. V. Sharma, Classical Mechanics, PragatiPrakashan.
5 R. D. Gregory. Classical Mechanics,Cambridge University Press.

6 Classical mechanics- J.C. Upadhyay

1 Classical mechanics-A.B Gupta
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MIC -1 (P)-1 Credit
Introduction to Mathematical Physics & Classical Mechanics

The theory involved in the prescribed practical should be discussed in class and students
should be made familiar with associated concepts.

1. Elementary measuring apparatus — Use of Vernier calliper, Screw guage and
Spherometer.
2 To determine least Count of (i) Travelling Microscope (ii)Spectrometer

(iii) Polarizer.

3 To Evaluate value of “g” using Bar Pendulum

4 To Evaluate value of “g” using Kater’s Pendulum

3 To Verify Conservation of linear Momentum using curved track apparatus.

6. To Determine Young’s modulus of Elasticity by Flexure of Beam

7 To Determine Elastic constants for the material of a wire by Searle’s method

8 To Determine Surface Tension by method of ripples/use of Capillary tube

9 To Determine Co-efficient of Viscosity of liquid by Stokes method/Poiseuille’s
method of flow of water through Capillary.

10.  To study the motion of spring-mass system and to evaluate spring constant/value of

-

‘o’

The CIA examination in Practical should be just as Mock test and it must be on the Pattern of
proper 3hrs End- semester Examination.

S1. No. Component CIA End- Semester ]
1 Experiment Allotted 15 45
2 Continuous Pratical Record 05 10
3 Viva-Voce 10 15
30 70
Total = 100 Marks

Suggested Books :

1. Advanced Practical Physics for students, B.L.Flint and H.T.Worsnop, 1971, Asia
Publishing House

2. A Text Book of Practical Physics, I.Prakash& Ramakrishna, 11th Ed., 2011, Kitab Mahal
3. Advanced level Physics Practicals, Michael Nelson and Jon M. Ogborn, 4th Edition

4. A Laboratory Manual of Physics for undergraduate classes, D.P.Khandelwal, 1985, Vani
Pub.

5. Properties of Matter- D. S. Mathur
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Multidisciplinary Course (3 Credit)

Course Title Credit Credit Distribution
Theory Practical
Physics Around Us 3 3 0

Course Outcomes
After completion of the course, the student will be able to-

CO 1-Understand the physical laws governing climate and atmosphere
CO2- Explore the use of Physics in agriculture and its product Preservation.
CO3-Importance of Renewable energy and Physics behind its various harvested types.

Physics Around Us
UNIT 1 01 Credit (15 hrs)
Climate Science

Atmospheric science as multidisciplinary science, physical and dynamical metrology weather
climate variables, and their difference. Surface weather station weather forecasting,
Greenhouse effect, Physics of Climate change and Climate model

Unit 2 01 Credit (15 hrs)
Applications of Physics

Application  in Agriculture,Agro  Physics,Agro ecosystem,Soil  Physics, Food
preservation,Physics behind medical imaging, LASER —Surgery.

Unit 3 01 Credit (15 hrs)

Energy Sources- Importance of Renewable energy ; solar energy, hydro thermal energy,
Geothermal Energy. Hydrogen based Fuel , CNG . Energy Harvesting

\@v\,@*-~ “f %ﬂu} R ’é
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Skill Development Course

Course Title Credit Credit Distribution

Theory

Practical

1

1

Physics Workshop Skill

2

Course Outcomes

After completion of the course, the student will be able to-
CO 1-Apply basic tools in Day-to-day applicaton

CO 2-Use acquired skills for detecting and correcting House hold clectrical circuit and

appliance

CO 3-Utilize acquired skills in market, as per the interest.

Physics Workshop Skill

Practical (Hands on Training)

1.To determine the height of a building using a Sextant
2.Measurement of volume of a cylinder using vernier caliper.
3. Measurement of diameter of thin wire using screw gauge.
4.To learn working on Travelling Microscope.

5. To determine the acceleration due to gravity using a simple
pendulum.

6.Use of Fuse & MCB in circuit

7. Installing a new Plug.

8. Use of multimeter / Soldering of electrical circuit.

9. Repair an electric cord/ iron/ kettle.

10. Study of Regulator power supply of a building.

Unit Topics to be covered Hours
1 Introduction: Measuring units. Conversion to SI and CGS unit. 15
Familiarization with meter scale, Vernier calliper, Screw gauge Stop
watch and Spherometer their utility. Measure the dimension of a solid
block , thickness of metal sheet,. Archimedes Principle
30
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Value Added Course

Course Title Credit Credit Distribution
Theory Project
Great Indian Scientists 3 2 |

Course Outcomes

After completion of the course, the student will be able to-

CO1-understand the importance of Scientific thinking and benefits of Consistant exploration.

CO2-recognize the benefits of consistent small efforts over cozy technological use

CO3-learn about contribution of Indian Scientist for national development and about Indian
knowledge system.
CO4-realise the lead role of Indian Women in area of Science and Technology

% ?85\\\;\.%‘7?7 s

Great Indian Scientists

Unit I 01 Credit (15 hrs)

Life and work of Indian Scientists-1

Dr. C.V. Raman (Raman effect & Indian Academy of Science). Homi Jahangir Bhabha
(Indian Nuclear Programme &Atomic Energy Commission), Sir Jagdish Chandra Bose
(Radio-wave optics & Bose Institute), Dr. Vikram Sarabhai (Indian Space Program
&Physical Research Laboratory) , Satendra Nath Bose (Bose Einstein work), Dr.
Prafull Chandra Mahalanobis (Statistician, 1.S.1)

Unit I1 01 Credit (15 hrs)
Life and work of Indian Scientists-11

M.G.K Menon (KGF Particle. TIFR)., M.S. Swaminathan (Green Revolution,

Agriculture Research). Shanti Swaroop Bhatnagar (colloid chemistry & CSIR), Bidhan

Chandra Roy (National Doctor’s Day) Verghese Kurien (White Revolution)

Unit I11 01 Credit (15 hrs)

Indian Women in Science

Janaki Ammal (Da Botanical Survey of India), Asima Chatterjee (Phyto Chemistry),
Rajeshwari Chatterjee (1% Electrical & Communication energy Engineer). Dr. Kamale
Solonie (1% Ph.D. holder). Anandi Bai Gopal Roy Joshi (1 Women Physician), Dr.
Indra Hinduja (In-Vitro fertilisation)

NOTE:- Students may undertake project on Scientific work of any Indian Scientist of

Hwi;" choice . %5\13
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Semester-2
Major Course 11 (MJC-2)

Course Title Credit Credit Distribution
Theory Practical
Oscillations and Waves 6 4 2

Oscillations and Waves

Course Outcomes

After completion of the course, the student will be able to-

CO 1-understand the concept of Periodic and Oscillatory motion with application of free ,
Damped and Forced Oscillation in Physical Situation.

CO2-learn application of Lissajou Figure in different Physical Problems

CO3-explore the working of various Musical Instrument.

CO4-understand the Physics behind Accoustic of Building.

CO5-know the technique of sound Recording and Reproduction.

MJC -II(T)-4 Credit

Unit I :- Basics of Oscillations 01 Credit (15 hrs)

Idea of S.H.M., its differential equation and solutions, Energy in S.H.M, Two body
oscillation, coupled Pendulum: Normal modes of vibration. Compound Pendulum, Free,
Damped and Forced Oscillations, Transient and steady states, Electrical Oscillations
Resonance: Sharpness of Resonance and Quality factor.

Unit II :- Superposition of Oscillations 01 Credit (15 hrs)

Addition of two S.H.Ms: Concept of Lissajou Figure, its Geometrical Composition &
Application, Stationary waves as combination of oscillations (Waves in a linear bounded
medium), Vibration of string and Sonometer .

Unit LI :-Wave Motion 01 Credit (15 hrs)

Wave front, Equation of Wave Motion, Superposion of two Harmonic waves :
Interference, Beats & combination of tones, pressure, energy and intensity in wave propation,
musical instruments.

Unit IV :- Sound Waves 01 Credit (15 hrs)

Sound wave: Proparation and speed of sound (Accoustic) waves in media , speed in
air : Newton’s formula & Laplace Correction. Characteristics of Musical sounds & their
analysis, Musical scale & consonance, Sound recording and reproduction, Accoustic of
Buildings.

Suggested Books :

Waves & Oscillation- B. S. Agrawall .

Waves & Oscillation- Dongre & Bhattacharya

The Physics of Vibrations and Waves, H. J. Pain, John Wiley & Sons Ltd.

The Physics of Waves and Oscillations, N.K. Bajaj. 1998, Tata McGraw Hill

Waves and Oscillations, N Subrahmanyam, Brij Lal, Vikas Publishing House Pvt Lid.
Theory of Vibration- W. T. Thomson

A Textbook of Sound- D.R. Khanna & R.S Bed.
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MJC -II (P)-2 Credit
Oscillations and Waves

The theory involved in the prescribed practical should be discussed in class and students
should be made familiar with associated concepts.

At least 6 experiments must be performed:-

I- To determine frequency of Tuning Fork using Sonometer / verify laws of transverse
vibration of stretched string

2- To determine frequency of Tuning Fork using Electrically maintained Melde’s
apparatus.

3- To determine the frequency of A. C. Mains using a sonometer and an clectromagnet.

4- To Find the Speed of sound in the materials of given rod with a Kundt's tube /
Quincke’s tube.

5- To determine Speed of Ultrasonic waves in any given liquid (e.g. Kerosene)

6- To study motion of Spring — Mass System.

7- To study the directional characteristic of Microphone using signal Generator,
Amplifier, microphone, multimedia & C. R. O.

8- To determine the damping constant . relaxation time and quality factor of’ damped
mechanical oscillator using simple Pendulum with bobs of different material
(Aluminium , Brass, Wood etc.)

9- To determine torsional constant using Torsional Pendulum.

10- To determine speed of sound using Resonance column Apparatus.

The CIA examination in Practical should be just as Mock test and it must be on the Pattern of
proper 3hrs End- semester Examination.

SI. No. Component CIA End- Semester
1 Experiment Allotted 15 45
2 Continuous Pratical Record 05 10
3 Viva-Voce 10 15 |
30 70
Total = 100 Marks

Suggested Books :

1. Advanced Practical Physics for students, B. L. Flint and H. T. Worsnop, 1971, Asia
Publishing House.

2 Engineering Practical Physics. S. Panigrahi & B. Mallick, 2015, Cengage Learning
India Pvt. Ltd.
3 Practical Physics, G. L. Squires, 2015, 4/e, Cambridge University Press.

4, A Text Book of Practical Physics. I. Prakash & Ramakrishna, 11/e, 2011, Kitab

Mabhal. ,%\J .
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Minor Course I1 (MIC-2)

Course Title Credit Credit Distribution
Theory Practical
Oscillations and Waves 3 2 1

MIC -1 (T)-2 Credit
Oscillations and Waves

Course Outcomes

After completion of the course, the student will be able to-

CO 1-understand the concept of Periodic and Oscillatory motion with application of free .
Damped and Forced Oscillation in Physical Situation.

CO2-learn application of Lissajou Figure in different Physical Problems

CO3-explore the working of various Musical Instrument.

CO4-understand the Physics behind Acoustics of Building.

CO5-know the technique of sound Recording and Reproduction

Unitl :- 01 Credit (15 hrs)

Idea of S.H.M, Free, Damped & Forced Oscillation, Superpostion of two
collinear and Perpendicular Simple Harmonic motion, Concept of Lissajou Figure &
Stationary Waves.

Unit —1ITI :- 01 Credit (15 hrs)

Waves Characteristic of Wave Motion, Sound Wave, Equation of Plane
Progressive Waves, Speed of sound (Newton's & Laplace Formula), Energy
Transport & Intensity of Waves.

Suggested Books :

The Physics of Vibrations and Waves, H. J. Pain, john Wiley & Sons Ltd.

The Physics of Waves and Oscillations, N.K. Bajaj, 1998, Tata McGraw Hill

Waves and Oscillations, N Subrahmanyam, Brij Lal, Vikas Publishing House Pvt Ltd.
Waves & Oscillation — B.S. Agrawall

Waves & Oscillation — A.B Gupta
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MIC -IT (P)-2 Credit

Oscillations and Waves

The theory involved in the prescribed practical should be discussed in class and students
should be made familiar with associated concepts.

10-

At least 6 experiments must be performed:-

To determine frequency of Tuning Fork Using Sonometer / verify laws of transverse
vibration of stretched string

To determine frequency of Tuning Fork using Electrically maintained Melde’s
apparatus.

To determine the frequency of A. C, Mains using a sonometer and an electromagnet.
To find the speed of sound in the materials of given rod with a Kundt's tube /
Quincke’s tube.

To determine speed of ultrasonic waves in a given liquid (e.g. Kerosene)

To study motion of spring — mass system and find g.

To study the directional characteristic of Microphone using signal Generator,
Amplifier, microphone, multimedia & C. R. O.

To determine the damping constant, relaxation time and quality factor of damped
simple pendulum with bobs of different material (Aluminum, Brass, Wood, etc.)

To determine torsional constant using a Torsional Pendulum.

To determine speed of sound using Resonance column Apparatus.

The CIA examination in Practical should be just as Mock test and it must be on the Pattern of
proper 3hrs End- semester Examination.

SI. No. Component CIA End- Semester
1 Experiment Allotted 15 45
2 Continuous Pratical Record | 05 10
3 Viva-Voce 10 15
30 70
Total = 100 Marks

Suggested Books:

1.

(OS]

Advanced Practical Physics for students, B. L. Flint and H. T. Worsnop, 1971, Asia
Publishing House.

Engineering Practical Physics, S. Panigrahi& B. Mallick, 2015, Cengage Learning
India Pvt. Ltd.

Practical Physics, G. L. Squires, 20135, 4/e, Cambridge University Press.

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

Mahal. ')
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Multidisciplinary Course (3 Credit)

Course Title Credit Credit Distribution
Theory Practical
Crystallography 3 3 0

(03 Credit)

Course OQutcomes -

After completion of the course, the student will be able to-

CO 1-understand the structure of various crystal

CO2- know the theoretical framework like symmetry and space groups
CO3-know characterization of erystal using diffraction technique
CO4-know the analysis of collected diffraction data

Crystallography
Unit | 01 Credit (15 hrs)
Elements of Crystallography
Unit cell,Lattice and Basis , Symmetry operation for a two dimensional crystal . Two and

Three dimensional Bravais lattice. Reciprocal lattice, Lattice constant crystal plane and
Miller indices, Inter plannar spacing, Simple crystal structure - hep Lfee, bee SC diamond
and Cesium Chloride Structure.

Unit II 01 Credit (15 hrs)
Crystal Type and Crystal Binding

lonic Crystal. Covalent crystal. Metal crystal, Molecular crystal. Hydrogen bonded crystal
Calculation of BE in different type of crystals, Crystal of in inert gases.

Unit II1 01 Credit (15 hrs)
XRay Diffraction

Diffraction , Braggs law . Diffraction methods , Scattering by electrons , atoms. Laue .
Bragg and Ewald Work on X- ray diffraction, Indexing of X-ray diffraction
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Skill Development Course (03 Credit)

Course Title Credit | Credit Distribution
‘ Theory Practical
3 l ! 2

Web Development

Course Qutcomes

After completion of the course, the student will be able to-

CO1: Simple and impressive design techniques. from basics till advanced to
focus on goal oriented and user centric designs.

CO2: How to and where to start research, planning for website & actually
build excellent web sites.

CO3: To create web elements like buttons, text boxes and various Ul designs.

CO4: Forms and validations for website. Setting up page layout, color schemes etc. in the

designs.
Web Development
Unit Topics to be covered Hours
1 " Concept of Web Development: | - 15
f A brief Introduction to the Web Development: Computer
Networks, Internet, URL (Uniform Resource Locator), Internet
Service Provider, Intranet, Extranet, Various Components of
Web Development, Static v/s Dynamic Web pages, Introduction
to HTML, CSS and Javascript
Practical
T [ e

Basics of HTML: What is Internet Language? Understanding
' HTML, create a Web page. linking to other WebPages, Publishing
HTML Pages, Text Alignment and Lists, Text Formatting Fonts
Control, External Links and link within a Page, creating a Table.

Creating HTML Forms, Custom Backgrounds and Colors.

R



P Y oo pr e ey
. Cascadmg Style Sheet: CSS, Defining Style with HTML Tags,

 Features of StyleSheet. Style Properties, Style Classes, External Style
- Sheet

Introduction to JavaScript: Writing First Java Script, External Java

Script, Variables: Rules forvariable names, Declaring the variable,
assign a value to a variable, Scope of variable, Using Operators,
Control Statements, JavaScript loops, JavaScript Functions:
- Defining a Function, returning value from function, User define
iunct!on

Reference:
1. AlamTanweer(2010), Web Designing and Development, Khanna Book

Publishing, New Delhi
2. DeepaSonalet. AL(2021), A trip to Web Designing: HTML, CSS and
Javascript, InSc International Publication
3. Jennifer Kyrninet. al. (2023) Mastering HTML, CSS & Javascript Web
Publishing, BPB Publication.
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Value Added Course (03 Credit)

Course Title Credit Credit Distribution
Theory Project
History Of Science 3 2 1

Course Outcomes
After completion of the course, the student will be able to-

CO 1-understand the origin of science and the correlation between “Cause™ & “Effect”

CO2-understand the contribution of Indian Scientists in area of Atomic Energy, Dairy
Technology, Agriculture etc.

CO3-understand the legacy of ancient Indian Science.

CO4-understand the Indian calendar system and vedic mathematical calculations

Unit 1 01 Credit (15 hrs)
History of Science-

Origin and outline of historiography of science, Ancient Indian science from Vedic age to
pre-independence Era, Indian contribution to Technology.

Unit 2 01 Credit (15 hrs)
Science in Post Independence era

Development of science In post Independence era, Indian contribution to Science and
Technology in the field of Atomic energy .Dairy technology, Agriculture, Bio-Technology.

Unit 3 01 Credit (15 hrs)
Astronomy

Ancient Astronomy, Vedic Astronomy, Modern Astronomy, Tools for Astronomy from early
period. Indian Calender System, Computation of Eclipse, Lunar Eclipse .Solar Eclipse;Full
moon.

NOTE:- Student must undertake a project on science in ancient India.
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SEMESTER- ITI

MJCPHY03: Thermal Physics & Thermodynamics

Course Title Credit Credit Distribution
Theory Practical
Thermal Physics 5 3 )
&Thermodynamics

Course Qutcomes

After the completion of the course, the student will be able to:

CO1: Comprehended the basic concepts of thermodynamics, the first and the second law of

thermodynamics.
CO2:  Understand the concept of entropy and the associated theorems, the thermodynamic potentials

and their physical interpretations.
CO3:  Learn about Maxwell’s relations and use them for solving many problems in Thermodynamics.

CO4: Learn the basic aspects of kinetic theory of gases, Maxwell-Boltzmann distribution law,
equipartition of energy, mean free path of molecular collisions transport phenomenon like:
viscosity, thermal conductivity, diffusion and Brownian motion.

COS:  Get background for further studies and research in different subject areas namely condensed
matter physics, chemistry , material science and life sciences.

MJCPHYO03: Thermal Physics & Thermodynamics (T)- 03 Credit

No. of

Unit Topics to be covered
Lectures

1 Kinctic Theory ot Gases 13
Maxwell-Boltzmann Molecular Speed distribution Law for an Ideal Gas. Mean,
RMS and Most Probable Speeds. Degrees of Froedom. Law of Equipartition of
Energy (no derivation). Molecular Collisions: Mean Free Path. Estimation of
Mean Free Path. Transport Phenomenon in Ideal Gases: (1) Viscosity, (2)
Thermal Conductivity and (3) Diffusion. Brownian motion, Langevin and
Einstein’s theories and experimental determination of Avogadro’s no.,
Rectilinear flow of heat in a metal rod, Relation between thermal & electrical
conductivities.

2 Real Gases 09

Behavior of Real Gases. Van der Waal’s Equation of State for Real Gases.
Values of Critical Constants. Law of Corresponding States. Joule-Thomson

Porous Plug
q,m Experiment. J oule/fhomson Effect for Real Gases. Joule-Thomson Cooling.
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Zeroth and First Law of Thermodynamics 09
Extensive and intensive Thermodynamic Variables, Thermodynamic
Equilibrium, Zeroth Law of Thermodynamics and Concept of Temperature,
Work, Heat, State Functions and path functions, First Law of Thermodynamics,
Internal Energy for ideal and real gases, Applications of First Law of
thermodynamics in case of thin film, stretched wire, hydrostatics, and specific
Molar Heat Capacity for gases, Relation between Cp and Cy.

Second Law of Thermodynamics 15
Cyclic ,reversible and irreversible process, Carnot engine, Carnot cycle, Second
Law of thermodynamics. Principle of heat engine and refrigerator Kelvin-Planck
and Clausius Statements. Concept of Entropy, Clausius Inequality, Second Law
in terms of Entropy, Temperature-Entropy diagrams. Third Law of
thermodynamics, Thermodynamic Potentials: Internal Energy, Enthalpy,
Helmholtz & Gibb’s Functions, Maxwell’s Relations, Co-efficient of
performance, Clausius-Clapeyron equation and phase transition (1% and 2™
order)

TOTAL 48

MJCPHY03: Thermal Physics & Thermodynamics (P)- 02 Credit

—_—

% =

To determine Mechanical Equivalent of Heat, J, by Callender and Barne’s constant flow method.
To determine the Coefficient of Thermal Conductivity of good conductor (Cu ) by Searle’s
Apparatus.

To determine the Coefficient of Thermal Conductivity of good conductor (Cu) by Angstrom’s
Method.

To determine the Coefficient of Thermal Conductivity of a bad conductor by Lee and Charlto’s
disc method.

To determine the Temperature Coefficient of Resistance by Platinum Resistance Thermometer
(PRT).

To study the variation of Thermo-emf of a Thermocouple with difference of Temperature of its
two Junctions using a null method.

To determine Mechanical Equivalent of Heat (J) with the help of Joule’s calorimeter.

To plot a graph between temperature and pressure at constant volume using Joly’s apparatus and
to find the coefficient of increase of pressure at constant volume.

To study the adiabatic expansion of a gas and hence to find the value of the ratio of specific heat
at constant pressure to specific heat at constant volume for air using Clement and Desorme’s

apparatus.

Suggested Readings :

Thermal Physics - S. Garg, R. Bansal and C. Gosh (Tata McGraw-Hill.)

Heat and Thermodynamics - M.W. Zemansky, Richard Dittman (McGraw-Hill.)

A Treatise on Heat — Meghnad Saha, and B.N. Srivastava (Indian Press)

Classical and Quantum Thermal Physics - R. Prasad (Cambridge University Press)

Modern Thermodynamics with Statistical Mechanics - Carl S. Helrich (Springer)
Thermodynamics, Kinetic Theory & Statistical Thermodynamics - Sears & Salinger (Narosa)
Concepts in Thermal Physics - S.J. Blundell and K.M. Blundell (University Press)
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SEMESTER- II1
MJCPHY- 04: Electricity & Magnetism

Course Title Credit Credit Distribution
Theory Practical
Electricity and Magnetism 4 3 1

Course Qutcomes

After the completion of the course, the student will be able to:

CO1:
CO2:
CO3:
CO4:

Understand the basic concepts of electrostatics.
Understand the dielectric and magnetic properties of matter.
Understand the electromagnetic induction and electric circuits.

Provides background for further studies and research in different subject areas .

MJCPHY03: Thermal Physics & Thermodynamics (T) - 03 Credit

Unit

Topics to be covered

Lectures

No. of

Electrostatics:Electric Field and potential, Field due to a uniformly charged
sphere, Gauss Law and its applications: The Field of a conductor. Electric
dipole, Field and potential due to an electric dipole, Dipole approximation for an
arbitrary charged distribution, Electric quadruple, Field due to a quadrupole,
Electrostatic Energy of a uniformly charged sphere, Poisson and Laplace
Equations, applications of Laplace equation.

10

Dielectric Properties of Matter:Electric field in matter and Electrical
susceptibility and Dielectric polarization, Dielectric constant, Polarisation
vector, Surface Charge and bound charge, Displacement Vector D, Relations
between E, P and D.

08

Magnetism:Magnetic field , Magnetic force and Torque on a current carrying
conductor, and loop placed in a magnetic field, Biot — Savart’s Law and its
simple applications: straight wire and circular loop, Magnetic Dipole,
Magnetomotive force and Ampere’s Circuital theorem and its applications to
calculate magnetic field due to current carrying wire and solenoid and toroid.

Gauss’s law of magnetism (Integral and Differential Forms). Relative
Permeability of a Material. Magnetic Susceptibility. Magnetization Vector (I),or
intensity of magnetisation. Magnetic Intensity (H). Relation between B, I and H.
Magnetic Energy stored in Matter. Magnetic Circuit. Potential Energy of a
Current Loop placed in a magnetic field.Ballistic Galvanometer:.
Electromagnetic =~ Damping, Logarithmic Damping, Critical Damping
Resistance(CDR)

12
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4 Electromagnetic Induction: Faraday’s and Lenz’s Laws. Mutual and Self 05
Induction,self and Mutual inductances of a solenoid and system of current
carrying loop, Energy stored in a Magnetic Field, Electric field induced due to
time varying Magnetic field, magnetic field induced due to Time varying electric
field. Introduction to Maxwell’s Equations

5 Electrical Circuits; AC Circuits: Kirchhoff's laws for AC circuits. Reactance 10
and Complex Impedance. Series and parallel LCR Circuit: Resonance, Quality
Factor, and Band Width, Power in AC Circuits

Total 45

MJCPHY- 04: Electricity & Magnetism (P) - 02 Credit

Use of Multimeter for measuring (a) Resistance, (b) AC and DC Voltages, (c) DC Current,
(d) Capacitance, and (e) Checking electrical fuses.

To calibrate the ammeter and voltmeter by potentiometer.

To find the low resistance by Carey Foster’s bridge after calibrating the bridge wire.
Measurement of low resistance using Potentiometer. -

To determine the high resistance by leakage method.

Figure of merit of moving coil galvanometer.

To determine the angle of dip in the laboratory using an earth inductor.

Compare the capacities of capacitors by De Sauty' bridge.

To study the characteristics of a series RC Circuit.

[y
.

N R R

To verify the Thevenin and Norton theorems.

To verify the Superposition, and Maximum power transfer theorems.

To determine self inductance of a coil by Anderson[Is bridge.

To study the response curve of a Series LCR circuit and determine its (a) Resonant
frequency, (b) Impedance at resonance, (c) Quality factor Q, and (d) Band width.

14.  To study the response curve of a parallel LCR circuit and determine its (a) Anti-resonant

L frequency and (b) Quality factor Q.

prd ek ekl
WP =S

Suggested Books :

Electricity and Magnetism, Basudev Ghosh (Books And Allied (P) Ltd

Introduction to Electrodynamics, D.J. Griffiths, 3rd Edn (Benjamin Cummings)

Electricity ad Magnetism

Fundamentals of Electricity and Magnetism, Arthur F. Kip ( McGraw-Hill)

Electricity, Magnetism & Electromagnetic Theory, S. Mahajan and Choudhury (Tata

McGraw-Hill)

Fundamentals of Electricity and Magnetism D.N Vasudev (S. Chand & Co)

Electricity and Magnetism- R. Murugeshan (S. Chand)

Electricity and Magnetism-K.K. Tiwary ( S. Chand )

Advanced Practical Physics for students, B. L. Flint and H. T. Worsnop, (Asia

Publishing House)

10. A Text Book of Practical Physics, I. Prakash & Ramakrishna, (Kitab Mahal)

11. Advanced level Physics Practicals, Michael Nelson and Jon M. Ogborn,
(Heinemann Educational Publishers)

12. Engineering Practical Physics, S. Panigrahi and B.Mallick, Cengage Learning,

13. B. Sc. Practical Physics, C. L. Arora, S. Chand and Co. &D’
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SEMESTER -1V

MJCPHY05: Mathematical Physics-II and Introduction to Computational Methods

Introduction to Computational

Course Title Credit Credit Distribution
Theory Practical
Mathematical Physics-II and 5 3 2

Methods

Course Qutcomes

After the completion of the course, the student will be able to:

CO1:
CcO02:
CO3:

CO4:
COs5:

Master the basic elements of complex mathematical analysis.
Solve differential equations that are common in physical sciences.

Apply group theory and integral transforms to solve mathematical problems of interest in

Physics.
Understanding how to use special functions in various physics problems
Provides background for further studies and research in different subject areas .

MJCPHY05

(T) -03 Credit

Mathematical Physics and Introduction to Computational Methods

Unit

Topics to be covered

No. of
Lectures

Curvilinear Coordinates, Tensors and special functionsy

Spherical and Cylindrical Coordinate Systems. Ordinary Integrals of Vectors,
Line, surface and volume integrals of Vector fields. Tensors : Elementary
properties, Contra variant and covariant tensors, Symmetric and Anti-
symmetric tensors.

Singular Points of Second Order Linear Differential Equations and thcir
importance , Frobenius method and its applications to differential equations
Legendre, Bessel, Hermite and 1.aguerre Differential Equations

09

Partial Differential Equations and Complex Analysis : Solutions to partial
differential equations using separation of variables: Laplace's Equation in
problems of rectangular, cylindrical and spherical symmetry.

Complex Numbers Graphical Representation Euler's formula, De Moivre's
theorem, Roots of Complex Numbers. Functions of Complex Variables.
Analyticity and Cauchy-Riemann Conditions Cauchy's Inequality. Cauchy’s
Integral formula. Simply and multiply connected region. Integration of
function of a complex variable.

10

Introduction : Importance of Computers in Physics , Algorithms and Flow
Charts : Algorithm Definition, properties and development. Flowchart:
concept of flowchart , symbols , guidelines, types. Sum of two matrices, sum
& Products of a finite series , calculations of Sin (x) as a series.

06

%

Scientific Programming : Usage of Linux an Editor, some fundamental Linux
commands (Internal & External commands ) Development of FORTRAN,
Basic elements of FORTRAN : Character set, constants and their types,
variables and their types , Keywords , variable Decleration and concept of
instruction and program. Operators : Arithmatic, Relational , Logical and
Assignment operators. Expressions : Arithmatic Relational, Logical , Character

and Assignment Expressions. FORTRAN Statements: I/O statements

06
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(unformatted/formatted), Executable and Non-Executable statements, Layout
of FORTRAN program, Format of writing program and concept of coding.

5 Control statements : Types of Logic (sequential, selection, Repetition), 09
Branching statements (Logical IF, Arithmatic IF, Block IF , Nested Block IF,
SELEC CASE and ELSE IF Ladder Statements), Looping statements (DO-
CONTINUE, DO-ENDDO, DO-WHILE, Implied and Nested DO Loops),
Jumping statements (Unconditional GO TO , computed GO TO, Assigned GO
TO), Subscripted variables, Functions and Subroutines (Arithmetic statements,
Function, Function subprogram and subroutine), Examples from physics
Problems.

Total 40

MJCPHY05 Mathematical Physics and Introduction to Computational Methods
(P) -02 Credit

—

Errors & error Analysis: Truncation & rounding of errors, absolute & relative errors,
2. Differential equations: Solutions of ordinary differential equation, solution of first order
differential equation, solution of quadratic equation.

3. Computer Architecture and Organization, Memory and Input/Output devices.

4. Basics of Scientific computing : Binary and decimal arithmetic, Floating point numbers,
Algorithms, Single & Double precision arithmetic, underflow & overflow.

5; Programs : Sum & average of a list of numbers, Largest of a given list of numbers and its

location in the list, Sorting of numbers in ascending descending order, Familiarity with DOS
commands, Linux Commands and FORTRAN commands.

Suggested Readings :

1. An Introduction to Computational Physics : T. Pang (Cambridge University Press)

A Elementary Numerical Analysis : K.E Atkinson (Wiley India Edition)

g Numerical Recipes in C : The Art of Scientific Computing, W.H. Pressetal (Cambridge University)
4, Introduction to Numerical Analysis : S. S Sastry

5. Mathematical Methods for Physicists : Arfken, Weber (Pub. Elsevier)

6. Mathematics for Physicists : Susan M. Lea (Pub. Thomson Books)




Semester IV

MJCPHY06: Electrodynamics and Electromagnetism
Course Title Credit Credit Distribution
Theory Practical
Electrodynamics and 5 5 0
Electromagnetism

Course Qutcomes

After completing the course, the students will be able to:

CO1:
Cco2:

CO3:

CO4:

Establish and analyse four Maxwell’s equations of electromagnetism.

Uunderstand the propagation of electromagnetic waves in vacuum, dielectrics,
conductors and also in guided media and the phenomenon of reflection and

refraction of plane waves at different boundaries.

Understand the importance of energy flow (Poynting Theorem) and its
usefulness.

Get background for further studies and research in different subject areas.

MJCPHY06 Electrodynamics and Electromagnetism (T) - 05 Credit

Unit

Topics to be covered

No. of
Lectures

1

Maxwell’s Equations:Equation of continuity, Displacement Current
Maxwell’s equations in differential and Integral forms; Vector and
scalar potentials, Poynting theorem and Poynting vector, energy
conservation (qualitative idea of momentum conservation).
Electromagnetic (EM) Energy Density. Physical Concept of
Electromagnetic Field Energy Density, Momentum Density, Description
of Lorentz force.

10

Electromagnetic Wave Propagation in unbounded media:
Propagalivn of  plune EM swoven In Mo npoe, und - dloloatrlog
,Transverse nature of plane EM waves, refiactive index and dielectric
constant, wave impedance. Propagation of LM wave through conducting
media, relaxation tinic, skin depth.

14

EM Wave Propagation in Bounded Media:

Boundary conditions at a plane interface between two media. Reflection
and Refraction of plane waves at plane interface between two dielectric
media — Laws of Reflection and Refraction. Fresnel's Formulae for
perpendicular & parallel polarization cases, Brewster's law. Reflection
& Transmission coefficients. Total internal reflection. Metallic
reflection (normal Incidence).

14

Polarization of Electromagnetic Waves:

Description of Linear, Circular and Elliptical Polarization. Uniaxial and
Biaxial Crystals. Light Propagation in Uniaxial Crystal. Double
Refraction. Polarization by Double Refraction. ,Q,

10

G. ‘\9" § \5’//-{?‘
U){"

u\qm

A é“é”‘*f -
Tty 300 K5



5 Transmission Line: Propagation of e.m. wave through transmission 12
line, reflection coefficient, standing wave, characteristic impedance,
propagation constant.

Wave Guides:

Fundamentals of wave guides, Condition of continuity at the interface.
Expressions for field components, TE and TM modes. Propagation
properties, cutoff frequency,. Field energy and Power transmission.
Optical Fibres:

Numerical Aperture. Step and Graded Indices (Definitions Only). Single
and Multiple Mode Fibres (Concept and Definition Only).

Total 60
Suggested Books:
1. Introduction to Electrodynamics, D.J. Griffiths, Benjamin Cummings. ,
2. Electromagnetic Field Theory for Engineers & Physicists, G. Lehner,Springer
3. Electromagnetic Fields & Waves, P. Lorrain & D. Corson, W.H. Freeman& Co.
4. Electromagnetics, J. A. Edminster, Schaum Series, Tata McGraw Hill.
5. Electromagnetic field theory fundamentals, B. Guru and H. Hiziroglu, Cambridge
University Press.
6. Electrodynamics and Plasma Physics S.L.Kakan ,C. Herajan, CBS publisher
7. Electrodynamics :K.K Chopra &G.C Aggrawal ,);7
8. Classical Electrodynamics J D Jakson Wiley o/
AN
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Semester IV

MJCPHY07: Optics
Course Title Credit Credit Distribution
Theory Practical
Optics 5 3 2

Course Qutcomes

After the completion of the course, the student will be able to:

CO1:
CcO2:
CO3:
CO4:

COs5:

Understand Interference as superposition of waves from coherent sources derived from same

parent source.

Demonstrate basic concepts of Diffraction: Superposition of wavelets diffracted from aperture.

Understand Fraunhoffer and Fresnel Diffraction.

Gain experience of using various optical instruments and making finer measurements of

wavelength of light using Newton’s Rings experiment, Fresnel Biprism, etc.
Get background for further studies and research in different subject areas.

MJCPHY 7 Optics (T) - 3 credit

Unit

Topics to be covered

No. of
Lectures

Interference:

Light as EM Wave(Historical Perspective),Superposition of waves, Conditions
for interference, Interference by Division of Wavefront (Fresnel’s Biprism,
Lloyd’s single mirror) and by Division of Amplitude (Interference by Film),
Newton’s Ring, Complex Representation for Intensity calculation, Stoke's
treatment.

12

Interferometer:
Michelson interferometer and its applications, Multiple beam interference in
parallel film, Fabry-Perot interferometer, Cohcrence - Spatial and Temporal.

08

Fraunhofer Diffraction:

Conditions for diffraction, Fraunhofer diffraction due to single, double and
multiple slits, Plane transmission grating.

Fresnel diffraction:

Fresnel half- period zones, Zone plate, Huygen’s-Fresnel principle, Diffraction
by a circular aperture, Diffraction by a straight edge,Rayleigh’s criterion for
limit of resolution, Resolving power of Grating, Telescope and Microscope.

12

Polarization and Double Refraction:

Polarized light and its mathematical representation, Production of polarized
light by reflection, refraction and scattering, Polarization by double refraction,
Nicol prism, Quarter wave plate, Half wave plate, Babinet’s compensator,
Production and analysis of circularly and elliptically polarized light, Optical
activity and Fresnel’s theory, Bi-quartz polarimeter.

Elementary ideas of LASERs,Einstein’s A & B coefficients, Population
Inversion and Holography.

13

TOTAL

™~ &
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MJCPHY 7 Optics (P) - 02 Credit

1.

2.

= 0 0~ O

1.
12.
13.
14.

To determine Magnifying Power of a telescope by the Slit method/ Linear Scale using
Microscope.

To find the height of an inaccessible object (altitude or angular diameter of the Sun) using
Sextant.

To find angle of prism/ angle of minimum deviation and hence refractive index of material of
prism using Spectrometer.

To find value of Cauchy’s Constant A and B for the material of a given prism using a Mercury
Vapour Lamp.

To determine Resolving Power of a prism.

To determine diameter of a thin wire by studying the diffraction (and interference) pattern.

To determine wavelength of sodium light using a plane diffraction grating.

To determine Resolving Power of a plane transmission grating.

To establish the dispersion relation for a plane transmission grating.

To verify Fresnel’s Law of reflection and refraction by using a plane refracting surface.

Simple experiment demonstrating different applications of LASER and Optical Fibre.
Determination of wavelength of light using biprism on optical bench.

To determine the wavelength of the monochromatic light by Newton’s Ring

To determine the specific rotation of the cane sugar solution using bi-quartz polarimeter.

Suggested Readings :

1.

L N
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11.
12.

Practical Physics : Geeta Sanon (S.Chand & Company); Harnam Singh & P.S. Hemne
(R.Chand & Co.)

A Text Book of Practical Physics: Indu Prakash, Ramakrishna& A K.Jha, Kitab Mahal
Advanced level Physics Practicals: Michael Nelson and Jon M. Ogborn, Heinemann
Educational Publishers

A Laboratory Manual of Physics for undergraduate classes: D.P.Khandelwal, Vani Pub.
Practical Physics: G.L. Squires, Cambridge University Press.

A Laboratory Manual of Physics — D.P.Khandewal.

Optics- Eugene Hecht (Pearson).

Optics(Classical & Quantum)-Dr. R.K.Kar(Books & Allied).

Optics: Ajoy Ghatak, McGraw-Hill Education, New Delhi

Fundamental of Optics: Jerkins & White ( M Qruw HII

Fundamental of optics: B. K. Mathur,

Optics: Francis Weston Sears Addison-Wesley Publishing Company
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SEMESTER -V

MJCPHY08: Elements of Modern Physics
Course Title Credit Credit Distribution
Theory Practical
Elements of Modern 5 5 0
Physics

Course Outcomes

After the completion of the course, the student will be able :

CO1:  To understand the inadequacy of classical Mechanics.

CO2:  To understand the historical development of Quantum Concepts.

CO3:  To understand the behaviour of mother nature at microscopic level.

CO4: To prepare background for interdisciplinary research in condensed matter / Material
Science/atomic Physics/Life Science etc.

COs5:  To enhance employability skills as scientific officers at different research orientated centres

CO6:  To promote application of nuclear energy in various areas

S0l To Get background for further studies and research in different subject areas.

MJCPHY08 Elements of Modern Physics (T) - 6 Credit

Unit Topics to be covered No. of

Lectures
1 Particle Properties of Radiations 10
Black Body Radiation and -Planck’s quantum Hypothesis, Discovery and
Explanation of Photoelectric effect, Compton Scattering, Pair Production and
Anntihilation.
Wave Aspect of Particles
Idea De Broglie wavelength and matter waves, Davisson-Germer experiment
for diffraction of electron, G.P. Thomson Experiment ,Phase velocity, wave
packets and Concept of Velocity .
2 Wave-Particle Duality 10

Concept of Wave-particle duality, Heisenberg Uncertainty Principle,
Uncertainty relations involving canonical pair of variables and their Derivation
from Wave Packets, Estimation of minimum energy for a confined particle
using uncertainty principle, origin of natural width of emission lines,
Uncertainty Principle and concept of Bohr Orbit.




3 Atomic Structure 10
Introduction of Sommerfeld Quantization rule, Bohr -Sommerfield atomic
theory ,Explanation of Hydrogen and Hydrogen-like Spectra, Comparison
between H and He+ Spectra, Corrections for finite nuclear mass and
corresponding variations in Rydberg Constant, Relativistic correction

4 Wave Mechanical Description of electron particles, 10
The Schrodinger Wave equation, properties ,concept of normalization of Wave
function , Expectation value, Schrodinger equation for non-relativistic particles,
Concept of operators in quantum mechanics.

Time independent Schrodinger equation, Probability, probability current
densities, Idea of energy eigenvalues and eigenfunctions

5 Fundamental Properties of Nucleus 20
Size, constituent and structure of atomic nuclei, Idea of Isotope, Isobar, Isotope
and Mirror nuclei , Mass defect, Packing fraction, Binding energy, Binding
Energy per nucleon versus Mass number Curve.

Stability of the nucleus and Nature of Nuclear force , Law of radioactive decay,
Mean life and Half-life, successive radioactive disintegration, Basic Idea of
Alpha , Beta and Gamma decay, Idea of energy-momentum and parity
conservation in nuclear decay process, Q-value in nuclear reaction.

Radiation Detector, Ionization Chamber, Geiger-Muller Counter, Neutron
detection, Spark chamber, Bubble, Cloud and Scintillation, Cherenkov
radiation.

TOTAL 60

Suggested Readings :

Concepts of Modern Physics, Arthur Beiser, McGraw-Hill.

Introduction to Modern Physics — H.S. Mani & G.K Mehta (PHI)

Elements of Nuclear Physics - M L Prasad, RPS (Kedarnath Ramnath)

Q. Mechanics — H.C Verma (Surya Pub.)

Atomic & Nuclear Physics - K. Gopala Krishnan (Mac Million India Ltd.)

Modern Physics - S.K Gupt & B.S. Agarwal (Kedarnath Ramnath)

Introduction to Modern Physics — F.K Richtmyer, E.H Kennad , T. Lauritsen (Mac Grow)
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SEMESTER -V

MJCPHY09: Basic Electronics
Course Title Credit Credit Distribution
Theory Practical
Basic Electronics 5 3 2

Course Outcomes

After the completion of the course, the student will be able to:

CO1:

techniques etc.

CO2:

Design of different types of the Digital circuits, and to

Circuits.

CO3:

logic gates.

CO4:

characteristic study.

COs:

Get background for further studies and research in different subject areas.

Understand fundamental designing concepts of different types of Logic Gates, Minimization
give the computational details for Digital
Draw characteristics of devices like PNP and NPN junction diode and truth tables of different

Understand basic elements and measurement of their values with multimeter and their

MJCPHY 9

Basic Electronics (T) - 3 Credit

Unit

Topics to be covered

No. of
Lectures

Digital Circuits:

Diffrence between Analog & Digital Circuits .BinaryNumbers.Decimal to
Binary & vice-versa. AND,OR and NOT Gates(Realisation using Diodes
& Transistors) NAND and NOR Gates as Universal gates.XOR and
HNOR Galcs.

04

Buyic Circuit Opes alivus;

Du Murgun®™ Thearem Mucleau Laws Sunplilloadon of Logle Cirewtt
using Boolean Algebra.Fundamental Products. Minterms and Maxterms.
Conversion of a Truth Table into an Equivalent Logic Circuit by (1) Sum
of Products Method and (2) Karnaugh Map (For Advanced Learners )
Combinational circuits: Basic idea of Binary Addition. Binary
Subtraction using 2's Complement. Half and Full Adders. Half & Full
Subtractors.

U8

C J

Semiconductor Devices :

P-andN-type semiconductors. Energy Level Diagram. Barrier Formation
in PN Junction Diode. Qualitative Idea of Current Flow Mechanism in
Forward and Reverse Biased Diode.P-N junction & its
characteristics.Static and Dynamic Resistance.Principle and structure of
(1) LEDs (2) Photodiode (3) Zener Diode (4) Solar .Cell.

Electronic Devices and their Applications: (1) Rectifier Diode: Half-
wave Rectifiers. Full-wave Rectifiers (Centre-tapped and Bridge),
Calculation of Ripple Factor and Rectification Efficiency,(2) Voltagf

—
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Regulation using Zener Diode.

Bipolar Junction transistors:n-p-n and p-n-p Transistors, Characteristics
of CB, CE and CC Configurations. Current gains « and P parameters,
Relations between a and P parameters. Load Line analysis of Transistors.
DC Load line and Q-point. Physical Mechanism of Current Flow: Active,
Cutoff and Saturation Regions.

Amplifiers: Transistor Biasing circuits and Stability. Fixed Bias and
Voltage Divider Bias circuit for CE Amplifier. (h-parameter Equivalent
Circuit). Analysis of a single-stage CE amplifier using Hybrid Model.
Input and Output Impedance. Current, Voltage and Power Gains. Class A,
B & C Amplifiers (For Advanced Learners).

Operational Amplifiers (Black Box approach):

Characteristics of an Ideal and Practical Op-Amp (IC 741), Open — loop
Gain . CMRR, Concept of virtual ground. Applications of Op-Amp:(1)
Inverting and Non-Inverting Amplifiers (2) Adder (3) Subtractor 4)
Differentiator (5) Integrator .

Feedback and Oscillation: Effects of Positive and Negative Feedback on
Gain and Stability, Distortion and Noise. Sinusoidal Oscillators:
Barkhausen's Criterion for self-sustained oscillations. RC  andWien
Bridge oscillator.

08

Instrumentations:

Introduction to CRO:Block Diagram and Applications of CRO: (1) Study
of Waveform (2) Measurement of Voltage .Current ,Frequency and Phase
Difference.

Power Supply: Half Wave Rectifiers ,Centre-tapped and Full wave
Rectifiers ,Calculation of Ripple Factor and Rectification Efficiency
;Basic Idea about capacitor filter , Zener Doide and Voltage Regulation.
Timer IC: IC 555 Pin diagram and its applications as Astable and
Monostable Multivibrators.

11

TOTAL

45

MJCPHY09

Basic Electronics (P) - 2 Credit

53,50 80 o= 09 [ ==
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To measure (a) Voltageand (b) Time period of a periodic waveform using CRO.

To test a Diode and Transistor using a Multimeter.

To design a switch (NOT gate) using a transistor.

To verify and design AND, OR, NOT and XOR gates using NAND gates.

Half Adder ,Half Subtractor and 4-bit Binary Adder

To study V-I characteristics of P-N junction ,Zener and Light emitting diode.

To study the characteristics of a Bipolar Junction Transistor in CE configuration.

To study the frequency response of voltage gain of a RC-coupled transistor amplifier.
To design Inverting amplifier using Op-amp (741) and study its frequency response.
To design an Astable Multivibrator using IC 555 Timer .
To design a precision a Differentiator using an Op-Amp 741.




Suggested Readings :

1.
2
3
4.
5
6

Electronic Principles & Applications: A.P.Malvino ,D.P.Leach and Saha(McGraw Hill).
Modern Digital Electronics- R.P.Jain ,Tata McGraw Hill, 4* Edition.
Principles of Electronics:-V.K.Mehta& Rohit Mehta(s.Chand& Comp).
Basic Electronics Devices :-D.P.Kothari& I J Nagrath(McGraw Hill Educ). '\:’)

ai K8
&

Hand Book of Electronics-Gupta & Kumar.
Foundation of Electronics - Chattopadhyay; Rakshit;Saha;Purikait(Wily).



Semester — VI

MJCPHY10:  Analytical Mechanics & Special Theory of Relativity
Course Title Credit Credit Distribution
Analytical Theory Practical
Mechanics &
Special Theory of 4 4 0
Relativity

Course Outcomes

After completion of the course, the students will be able to :

CO1:Understand Physical Principle behind derivation of Lagrange and

Hamiltonion Equation.

CO2: Understand Canonical Transformation

CO3: Analysis the Centre of mass and Laboratory frames of reference and

their use in explaining elastic and inelastic collisions

CO4: Understand the Planetary motions and motions of satellites using the

of special theory of relativity and their implications.

principles of gravitation and Kepler’s laws. Getting an idea of postulates

COS: Get background for further studies and research in different subject

areas.
MJCPHY10: Analytical Mechanics & Special Theory of Relativity (T) - 4 Credit
Unit Topics to be covered No. of
Lectures
1 Constrainsts : Holonomic, Non Holonomic, Scleronomous, 15

Rheonomous, D'Alembert's Principle, Virtual Displacement, Principle of
virtual work, concept of generalized co-ordinates, Derivation of
Lagrange's equation from D'Alembert's Principle , simple applications
of Lagrange's equations.

Variational Principle and Hamiltonian formalism: Calculus of
variation and its applications, Hamilton's Principle, Derivation of
Lagrange’s equations of motion from Hamilton's Principle, Velocity-
dependent potential, Cyclic coordinates, Symmetries and conservation
laws, Legendre transformation, Hamilton’s equations of motion and its
applications, Principle of least action. o2,
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Canonical Transformation: Canonical transformation and its 10

applications, Poisson Brackets, Jacobi identity, Hamilton-Jacobi
equation, Action-angle variables, Theory of small oscillations.

Motion of a Rigid body : Euler's Angle, Kinematics of rotation, Euler's 08
equation of Motion, Twisting Torque on a Elastic Cylinder.

Special Theory of Relativity: Michelson-Morley Experiment and its 15
outcome. Postulates of Special Theory of Relativity. Lorentz
Transformations. Lorentz contraction. Time dilation. Relativistic
addition of velocities. Variation of mass with velocity. Mass less
Particles. Mass-energy Equivalence Four vectors.

TOTAL 48

Suggested Books :

[am—y

10.
1.

12

An introduction to mechanics - Kleppner D., Kolenkow R. J. (McGraw-Hill)

Mechanics, Berkeley Physics, vol.1 - Kittel C., Knight W., et.al. (Tata Mc Graw -
Hill)

Physics - Resnick, Halliday and Walker ,Wiley (8/¢)

Cengage Learning - Fowles G. R. and Cassiday G.L...

Sands M.Feynman Lectures,Vol. I- FeynmanR. P., Leighton R. B. (Pearson

Education)

Mechanics - Mathur D. S., S.Chand (Company Limited)

Special Relativity - B.C. Rai

University Physics - Sears F. W, Zemansky M. W., Young H.D...
13/e (Addison Wesley)

Physics for scientists and Engineers with Modern Phys. - Jewett]. W., Serway R. A.

(Cengage Learning)
Theoretical Mechanics - Spiegel M.R. (Tata McGraw Hill)
Special Theory of Relativity - S. Chand.

Relativity Gupta & Kumar (Pragati Pralashan)




SEMESTER-VI

MJCPHY11: Statistical Mechanics
Course Title Credit Credit Distribution
Statistical Theory Practical
Mechanics
5 5 0

Course Qutcomes

After the completion of the course, the student will be able to:

CO1: Basic knowledge of thermodynamic systems.

CO2: Understand the basic idea about statistical distributions.

CO3:  Impart the knowledge about the phase transitions and potentials.

CO4:  Understand the applications of statistical laws

COS:  Get background for further studies and research in different subject

MJCPHY11: Statistical Mechanics (T) - 5 Credit
Unit Topics to be covered No. of
Lectures
1 Classical Statistics 15

Macrostate and Microstate, Phase Space, Elementary Concept of Ensemble,
Entropy and Thermodynamic Probability. Maxwell-Boltzmann Distribution
Law, Parddon Functlon, Thetmodynamic kunctions ot an ldeal Gas, Classical
Entropy Exprcssion, Gibbs DParadox, Sackur-Tetrode equation, Law of
_Equipartition of energy, its applications to Specific Heat and its Limitations.

2 Classical Theory of Radiation 10
Black Body Radiation, Kirchhoff's law, Stefan-Boltzmann
law(Thermodynamic proof), Radiation Pressure. Wien’s Displacement Law.
Wien’s Distribution Law. Saha’s lonization Formula. Rayleigh-Jean’s Law.
Ultraviolet Catastrophe.

3 Quantum Theory of Radiation 10
Spectral Distribution of Black Body Radiation. Planck's Quantum Postulates.
Planck's Law of Blackbody Radiation: Experimental verification. Deduction of (1)
Wien’s Distribution Law (2) Rayleigh-Jeans Law, (3)Stefan-Boltzmann Law, (4)
Wien’s Displacement Law from Planck's Law.

4 Bose-Einstein Statistics

Bose-Einstein  distribution law, Thermodynamic functions of a strongly
Degenerate Bose Gas, Bose Einstein condensation, Properties of liquid He
(qualitative description), Radiation as a photon gas and Thermodynamic functions
ol photon gas. Bose derivation of Planck’s law.




Fermi-Dirac Statistics

Fermi-Dirac Distribution Law, Thermodynamic functions of a Completely and
strongly Degenerate Fermi Gas, Fermi Energy, Electron gas in a Metal, Specific
Heat of Metals, Relativistic Fermi gas, Chandrasekhar Mass Limit.

15

TOTAL

60

Suggested Readings:

2 RPN

Statistical Mechanics, R.K. Patharia, Butterworth Heinemann: Oxford University Press.

Statistical Physics, Berkeley Physics Course, F. Reif, Tata McGraw-Hill.

An Introduction to Statistical Mechanics & Thermodynamics, R. H. Swendsen, Oxford Univ. Press.

Kersan Huang, Wiley India Pvt. Ltd.
Statistical Mechanics, Agrawal & Eisner, Wiley Ind. Pub.
Modemn Thermodynamics with Statistical Mechanics, Carl S. Helrich, (Springer).




SEMESTER-VI

MJCPHY12: Quantum Mechanics & its Application

Course Title Credit Credit Distribution
Quantum Theory Practical
Mechanics & its 5 3 5
Application

Course OQutcomes

After the completion of the course, the student will be able to:

CO1:

CO2:
CO03:

CO4:

Learn to represent quantum states by ket vectors, physical observables as operators and
their time evolution.
Understand commutator brackets between observables and their properties.

Learn concept of system of identical non- interacting particles: dynamics of two level
systems, qubits.

Get background for further studies and research in different subject

MJCPHY12: Quantum Mechanics & its Application (T) - 3 Credit

Unit

No. of

Topics to be covered
Lectures

b

Wave-Particle duality 05
Need of quantum mechanics, de Broglie’s theory of matter wave, concept of
Wave Packet, Fourier transform and momentum -space wave function.
Postulates of quantum mechanics,Explanation of Heisenberg’s Uncertainty
relation

Time Independent Schrodinger Wave Equaltion 10
Derivation of Time independent Schrodinger wave cquation, Physical
intrepation of wave function. Application of Time independent Schrodinger
wave equation in case of Hydrogen atom, Linear harmonic
oscillator.Potential Well,Potential Barrier

Formalism of Quantum Mechanics 10

Hilbert Space and Concept of Ket and Bra notaticns, Representation of
position operator in momentum space. Representation of momentum -operator
in position space,Representation of eigen-state vector in momentum space and
position space.

Time Dependent Schrodinger Wave Equation 10
Dynamical evolution of a quantum state, Properties of time-development
operator, Derivation of dynamical equation for an operator of a quantum
system and its Consequences. Comparative Study of Schrodinger picture,
Heisenberg picture and interaction picture. (7 Nl
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5 Angular Momentum Operator 10
Orbital Angular momentum operator and its Commutation relation, Spin
angular momentum operator and Pauli’s spin matrices. Commutation relation
of Pauli’s spin matrices, ladder operator for total angular momentum operator
and its Commutation relation, Spin-Orbit Coupling in atoms(L-S and J-J
coupling),Bohr Magneton
TOTAL 45
MJCPHY09: Quantum Mechanics & its Application (P) - 2 Credit
1. Solve the Schrodinger equation for the ground state & the 1* excited state of Hydrogen atom.
2. Solve the Radial equation for an atom.
3. Estimate the Energy values of Linear harmonic oscillator with the given data.
4. Estimate the Energy values in Potential Well having defined with & depth.
5. Estimate the allowed Energy values of given Potential Barrier.

Suggested Readings :

0PN ! AL

Quantum Mechanics, Eugen Merzbacher, John Wiley and Sons, Inc.

Quantum Mechanics, G. P. Singh, (Pub: Bharti Bhavan)

Quantum Physics, H. C. Verma, (Pub: Surya Publication)

Introduction to Quantum Mechanics, David J. Griffith, Pearson Education

Quantum Mechanics, Walter Greiner, Springer

Quantum Mechanics, Bruce Cameron Reed, Jones and Bartlett Learning.

A Text book of Quantum Mechanics, P. M. Mathews and K.Venkatesan, McGraw Hill.
Quantum Mechanics, Leonard I. Schifi, Tata McGraw Hill.

Principle of Quantum Mechanics, Ishwar Singh Tyagi, Pearson Publication.




SEMESTER - VII

MJCPHY13: Physics of Atoms and Nuclei
Course Title Credit Credit Distribution
Physics of Atoms Theory Practical

and Nuclei

5 3 2

Course Qutcomes

After the completion of the course, the student will be able to understand:

CO1: To understand the idea of spectra of one and two valence electron atoms.

CO2: To understand the effect of external fields on spectral lines

CO3: To understand the concept of vector atom model.

CO4  To understand the structure of nucleus

COS:  To promote interdisciplinary research in spectroscopy and element analysis

CO6:  Get background for further studies and research in different subject

MJCPHY13: Physics of Atoms and Nuclei (T) - 3 Credit

Unit | Topics to be covered No. of
Lectures

1 H-spectra 10
Fine structure of hydrogen spectra (H,-line), Wilson-Sommerfeld quantization
rute, Problems reluted to Bohr theory, Bohr-Sommerteld thcory and lonization
Potentinly, Bohr-fSiommerfeld (13-5) theoretical explanation of fine stiucture H-
spuotry, shortvomings of B-5 theory, Stern-Gerlach Dxperimcit to deinvusliate
the existence of electron spin, Difference between spectra of inner core electron
(X-ray spectra) and optically active valence electron (UV-Visible and LR.

Spectra).

2 Quantum mechanics of H-atom 10
Physical interpretation and properties of wave-function, Quantum mechanical
treatment of one-electron atomic system (Hydrogen atom).Solution of
Schrodinger equation for Hydrogen atom using separation of variables,
Associated Legendre Polynomial,Hypergeometric series, Recurrence Formula,
Spherical Harmonics,Interpretation of quantum numbers and electron-probability
density, Expectation value and parity of eigenfunctions.
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3 Concept of Vector Atom model 08
Orbital magnetic dipole moment, Behaviour of magnetic dipole in external
magnetic field, Larmor Precession, Space quantization, coupling of orbital and
spin angular momentum, Spectroscopic term and their notations. Lamb Shift,
Pauli’s Exclusion Principle and wave function for identical particle system,
Zeeman effect and Paschen Back effect for one electron system

4 Spectra of 1 and 2 electron system (Alkali and Alkaline Earth Element) 10
Feature and explanation of Spectra of Alkali elements, Resonance lines and fine
structure in Alkali spectra, Intensity ratio of Na- doublet lines, Interaction energy
for L-S and J-J coupling for Alkaline Earth elements.

5 Nuclear Models 10
Essence of Liquid drop model, Salient Features and Predictions of Shell model,
Brief idea of Collective Model, Alpha particle model and Fermi gas model,
Nuclear reaction and its types, Artificial Transmutation, Experimental
determination of Q-value, Deuteron problem and its wavefunction, Central force
and Non-Central force, Yukawa’s model and n-meson.

TOTAL 48

MJCPHY13: Physics of Atoms and Nuclei (P) - 2 Credit 1

To determine e/m by Millikan's oil drop method.

To draw the plateau curve for a GM count.

To study Zeeman Effect

To study specture of simple atoms.

To study H-line

To study Arc-Spectrum and its simulation Experiments.

N

Suggested Readings :

Physics of atoms and Molecule — Bransden & Jochain (Pearson)
Atomic and molecular Physics: Raj kumar (Kedarnath & Ram Nath)
Cuncepls of Nuclear Physics by B L Cohen, Tata MeGraw Hill Publication

Physics and Engineering of Radiation Detection by S N Ahmed, Academic Press Elsevier,
Nuclear Physics: Roy & Nigam (Wiley Easter Ltd.) - John Lilley (Willy Indian.)

A1 L5l L= R IS E=




SEMESTER — VIII

MJCPHY14: Research Methodology
Course Title Credit
Research Methodology 5

The Paper will be common for all students of faculty of Science. There is a
common Syllabus for MJC - 14, already done.
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SEMESTER — VII

MJCPHY 15: Solid State Physics
Course Title Credit Credit Distribution
Solid State Theory Practical
Physics
6 4 2

Course Qutcomes

After the completion of the course, the student will be able to:

CO1:

CO2:

CO3:

CO4:

COs5:

Elucidate the concept of lattice, crystals and symmetry operations.

Understand the elementary lattice dynamics and its influence on the properties of materials.

Describe the main features of the physics of electrons in solids: origin of energy bands, and their

influence electronic behavior.

Explain the origin of the dielectric properties exhibited by solids and the concept of

polarizability.

Get background for further studies and research in different subject

MJCPHY15: Solid State Physics (T) - 4 Credit

Unit

Topics to be covered

No. of
Lectures

Crystal Structure:

Solids: Amorphous and Crystalline Materials, Lattice and Basis, Bravais Lattices.
Lattice Translation Vectors, Types of Bravais Lattices, Unit Cell. Miller Indices.
Reciprocal Lattice, Brillouin Zones, Diffraction of X-rays by Crystals. Bragg’s

Law.

12

A. Crystal Bonding: Elementary idea of Bonding in Solids, Cohesive Energy of
lonic Crystals, Lennard Jones Potential.

B. Elementary Lattice Dynamics: Lattice Vibrations and Phonons: Linear
Monoatomic and Diatomic Chains, Acoustical and Optical Phonons, Dulong and
Petit’s Law, Einstein theory Debye theory of specific heat of solids, T— law.

12

A. Free Electron Theory: Theory of free electron gas, Fermi surface, Fermi
Energy, Density of States.

B. Elementary Band Theory: Bloch Theorem. Kronig-Penny Model, Band Gap,
Conductor, Semiconductor (P and N type) and insulator. Conductivity of
Semiconductor, Measurement of conductivity (Four Probe Method), Mobility,
Hall Effect & Hall coefficient.

12

A. Magnetic Properties of Matter: Origin of magnetism, Langevin's theory of
Diamagnetism and Paramagnetism. Ferromagnetism and Antiferromagnetism.
Curie-Weiss law, Ferromagnetic Domains.

12
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B. Superconductivity: Critical Temperature. Critical Magnetic Field, Meissner
effect. Type Iand Type II Superconductors, London’s Equation and Penetration
Depth. Isotope effect, Idea of BCS theory(Basic Concept).

C. Dielectric Properties of Materials: Polarization. Local Electric Field at an
Atom, Depolarization Field, Electric Susceptibility, Polarizability, Clausius-
Mossotti Equation.

TOTAL 48

MJCPHY15: Solid State Physics (P) - 2 Credit

Practical

Measurement of susceptibility of paramagnetic solution (Quinck's Tube Method)

To measure the Magnetic susceptibility of Solids.

To determine the Coupling Coefficient of a Piezoelectric crystal.

To measure the Dielectric Constant of a dielectric Materials with frequency

To determine the complex dielectric constant and plasma frequency of metal using Surface
Plasmon resonance (SPR).

To determine the refractive index of a dielectric layer using SPR.

To study the PE Hysteresis loop of a Ferroelectric Crystal.

To draw the BH curve of Fe using Solenoid & determine energy loss from Hysteresis.

To measure the resistivity of a semiconductor (Ge) with temperature by four-probe method
(room temperature to 150°C) and to determine its band gap.

10. To determine the Hall coefficient of a semiconductor sample.

SRR SR
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Suggested Readings :

Introduction to Solid State Physics, Charles Kittel, Wiley India Pvt. Ltd.
Elements of Solid State Physics, J.P. Srivastava, Prentice-Hall of India.
Introduction to Solids, Leonid V. Azaroff, Tata Me-Graw Hill.
Solid-state Physics, H. Ibach and H. Luth, Springer.

Solid State Physics — R. L. Singhal, P.A. Alvi, (KedarNath, RamNath), M.A. wahab (Nuro
S.0 Pillai (New Age Pub.

6. www.youtube.com/distinctphysics - Lecture videos.
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SEMESTER — VIII

MJCPHY16: Physics of Laser and Molecules
Course Title Credit Credit Distribution
Physics of Laser Theory Practical

and Molecules
4 3 1

Course Qutcomes

After the completion of the course, the student will be able to:

CO1: To understand the working of LASER- Sources.
CO2: To understand the applications of different types of LASER in day to day life.

CO3: To understand the concept of formation of Molecule
CO4: To understand the mechanism of spin Resonance Spectroscopy
CO5: To learn the working of Opto-electronic and Photonic devices

CO6: To enhance the employability in the field of optics
CO7: To explore research in the area of photonics
CO08: Get background for further studies and research in different subject

MJCPHY16: Physics of Laser and Molecules (T) - 3 Credit

Unit Topics to be covered

No. of
Lectures

1 Rasic Theory of T.ASER: Energy levels and process of Absorption and Emission
Einstein’s Predication, Difference beiween spontaneous and stimulated emission
Important features of stimulated emission Einstcin’s A and B Co-efficient,Light
Amplifioation condition for enhanoed stimulated cmission, population inversion
and pumping method and schemes (two level, three level and four level):
Amplifier and Optical Resonator with threshold condition for Lasing.

12

2 Application of LASER in Holography,Concept of Temporal and Spatial
Coherence, Principle method of generating and observing hologram, types of
holograms. Application in consumer electronic industry (Barcode reader and its
elements), in communication-basic principle and element of optical fiber
communication. Numerical aperture of fiber optics cables. In medical science,
LASER diagnostics, LASER in ophthalmology and LASIK, LASER-surgery and
LASER in Dermatology.

14

3 Concept of molecule, Basic idea of molecular bonding-Ionic Non-Rigid rotator
and covalent formation of molecules, Morse potential energy curve, Molecule as
oscillator, Concept of dissociation, wave function of H," Valence bond, Linear
Combination of Atomic Orbitals (L C.A.O.) concept.

10
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4 Hamiltonian of molecule theory, Separation of electronic and nuclear motion 12

(Bom-oppenheimer approximation), Types of molecular energy states-
vibrational, rotational and electronic, Types of molecular spectra-UV, IR, Raman;
flame spectroscopy and flame photometry, X-Ray and Mossbauer spectroscopy.

5 Different Molecular spectroscopic techniques as a Tool- atomic absorption 12
spectroscopy, Emission spectroscopy, Molecular Luminescence, Photo and Opto-
acoustic spectroscopy (PAS/OAS), Nuclear Magnetic Resonance (NMR), Nuclear
Quadrupole Resonance (NQR), Electron Spin Resonance (ESR) and Electron
diffraction spectroscopy.

TOTAL 60

MJCPHY16: Physics of Laser and Molecules (P) - 1 Credit
1. To verify Beer-Lambert law
2. To detect impurity in given sample using spectrophotometer
3. To determine speed light in air in Lab-
4 To calculate / evaluate the Numerical aperture of given fiber
5. To use basic Transmission network using Demonstration Kit.
6. To study Characteristics of LASER .
L To study UV/IR- Spectrum of given sample.

~

Suggested Readings :

1. Quantum Chemistry- R.K.Prasad (New Age International (P) Ltd.)
Physics of Atoms and Molecules B H Bransden and C J Joachain
Molecular Structure & Spectroscopy — G. Aruldhas (PHI)
Molecular Spectroscopy - B.K Sharma (Goel Publishing House)

Lasen Principle : Types & Application - K.R. Nambia (New Age Publication)
Laser & Opticals — L.V. Tarasor (Mir)7. Introduction Laser : Theroy & Application — M.N.

Avdhanulu & P.S Hemne ( S.Chand)
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SEMESTER- 111

MICPHYO03: Thermal Physics & Thermodynamics

Course Title Credit Credit Distribution
Theory Practical
Thermal Physics 3 2 1
&Thermodynamics

Course OQutcomes

After the completion of the course, the student will be able to:

CO1:

CO2:

CO3:

CO4:

Comprehended the basic concepts of thermodynamics, the first and the second law of

thermodynamics.

Understand the concept of entropy and the associated theorems, the thermodynamic

potentials and their physical interpretations.

Learn about Maxwell’s relations and use them for solving many problems in

Thermodynamics.

Learn the basic aspects of kinetic theory of gases, Maxwell-Boltzmann distribution law,
equitation of energies, mean free path of molecular collisions, viscosity, thermal

conductivity, diffusion and Brownian motion.

MICPHY03:

Thermal Physics & Thermodynamics (T) -2 Credit

Unit

Topics to be covered

No. of
Lectures

Kinetic Theory of Gases

Maxwell-Boltzmann Molecular Speed distribution Law for an Ideal Gas.
Mean, RMS and Most Probable Speeds. Degrees of Freedom. Law of
Equipartition of Energy (no derivation). Malecular Collisions: Mean Free
Path. Estimation of Mean Free Path. Transport Phenomenon in Tdeal
Gases: (1) Visecosity, (2) Thermal Conductivity and (3) Diffusion.
Brownian motion, Langevin and Einstein’s theories and experimental
determination of Avogadro’s no., Rectilinear flow of heat in a metal rod,
relation between thermal & electrical conductivities.

10

Real Gases
Behavior of Real Gases. Van der Waal’s Equation of State for Real

Gases.
Values of Critical Constants. Law of Corresponding States. Joule-

Thomson Porous Plug Experiment. Joule-Thomson Effect for Real Gases.
Joule-Thomson Cooling.

08

Zeroth and First Law of Thermodynamics

Extensive and intensive Thermodynamic Variables, Thermodynamic
Equilibrium, Zeroth Law of Thermodynamics and Concept of
Temperature, Work, Heat, State Functions and path functions, First Law

05
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of Thermodynamics, Internal Energy for ideal and real gases,
Applications of First Law of thermodynamics in case of thin film,
stretched wire, hydrostatics, and specific Molar Heat Capacity for gases,
Specific heat General Relation between Cpand Cy,.

Second Law of Thermodynamics 07
Cyclic ,reversible and irreversible process, Carnot engine, Carnot cycle,
Principle of Refrigerator. Second Law of thermodynamics.Principal of
heat engine and refrigerator Kelvin-Planck and Clausius Statements.
Concept of Entropy, Clausius Inequality, Second Law in terms of
Entropy, Temperature—Entropy diagrams. Third Law of thermodynamics,
Thermodynamic Potentials: Internal Energy, Enthalpy, Helmholtz &
Gibb’s Functions, Maxwell’s Relations, Co-efficient of performance,
Clausius-Clapeyron equation and phase transition (1% and 2™)

L TOTAL 30

MICPHY03: Thermal Physics & Thermodynamics (P) -1 Credit

1. To determine Mechanical Equivalent of Heat, J, by Callender and Barne’s constant flow
method.

2. To determine the Coefficient of Thermal Conductivity of good conductor (Cu ) by
Searle’s Apparatus.

3. To determine the Temperature Coefficient of Resistance by Platinum Resistance
Thermometer (PRT).

4. To study the variation of Thermo-emf of a Thermocouple with Difference of Temperature
of its Two Junctions using a null method.

5. To determine Mechanical Equivalent of Heat, J, with the help of Joule’s calorimeter.

6. To plot a graph between temperature and pressure at constant volume using Joly’s
apparatus and to find the coefficient of increase of pressure at constant volume.

Suggested Readings :

b
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Thermal Physics, S. Garg, R. Bansal and C. Ghosh, 1993, Tata McGraw-Hill.

Heat and Thermodynamics, M.W. Zemansky, Richard Dittman, 1981, McGraw-Hill.
A Treatise on Heat, MeghnadSaha, and B.N. Srivastava, 1958, Indian Press

Classical and Quantum ‘Thermal Phyrics, R. Prasiad, 2016, Cambridgn Tlnivaraity
Press

Modermn Thermodynamics with Statistical Mechanics, Carl S. Helrich, 2009, Springer.
Thermodynamics, Kinetic Theory & Statistical Thermodynamics, Sears & Salinger.
1988,Narosa

Thermal Physics ,Thermodynamics S.C Garg, R.M Bansal& C. K .Ghosh

Theory and Experiment on Thermal Physics: P.K.Chakrabarti, New Central Book
Agency (p) Ltd

Thermodynamics: J.P Aggrawal & Satya Prakash

Advanced Practical Physics for students: B. L. Flint and H.T.Worsnop (Littl
Hampton Book) L 0
B.Sc. Practical Physics :C.L.Arora (S.Chand) L

Practical Physics: G.L. Squires (Cambridge University Press)
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SEMESTER- 1V

MICPHY04: Electricity & Magnetism

Course Title Credit Credit Distribution
Theory Practical
Electricity & 3 2 1
Magnetism

Course Outcomes

After the completion of the course, the student will be able to:
CO1: Understand the basic concepts of electrostatics.
CO2: Understand the dielectric properties of matter.

CO03: Understand the electromagnetic induction and electrical circuits.

MICPHY04: Electricity & Magnetism (T) -2 Credit
Unit | Topics to be covered No. of
Lectures

1 Electrostatics:Coulomb’s law. Electric Field and potential, Field due to a 08
uniformly charged sphere, Gauss’s Law and its application: Electric
dipole, Field and potential due to an electric dipole, Electrostatic Energy
of a uniformly charged sphere, Energy of a condenser.

2 Dielectric Properties of Matter: Electrical susceptibility and Dielectric 06
constant, Polarization, FElcctronic polarization, Atomic or ionic
Polarisation, Surface Charge and bound charge, Displacement Vector D,

Relations between E, P and D
3 Magnetism: Magnetic field , Magnetic force on a current carrying 10

conductor placed in a uniform magnetic field, Biot — Savart’s Law and its
simple applications: straight wire and circular loop, Magnetic Dipole, and
Ampere’s Circuital law. Gauss’s law of magnetism (Integral and
Differential Forms). Magnetization current. Relative Permeability of a
Material. Magnetic Susceptibility. Magnetization Vector (M), Magnetic
Intensity (H), Relation between B, M and H.

Electromagnetic Induction: Faraday’s and Lenz’s Laws. Mutual and
Self Induction and their determination for a solenoid. Energy stored in a
Magnetic Field, Induced magnetic field (Time varying electrlc field).
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! Electrical Circuits: AC Circuits: Kirchhoff’s laws for AC circuits. "
Reactance and Complex Impedance. Series and parallel LCR Circuit: (1)
Resonance, (2) Quality Factor, and (3) Band Width. Power in AC
Circuits.

TOTAL 30

MICPHY-04 Electricity and magnetism (P)-1 Credit

1. Use of Multimeter for measuring (a) Resistance, (b) AC and DC Voltages, (c) DC Current,

(d) Capacitance, and (e) Checking electrical fuses.

2. To calibrate the ammeter and voltmeter by potentiometer.

3. To find the low resistance by Carey Foster’s bridge after calibrating the bridge wire.

4.  Measurement of low resistance using Potentiometer.

5. Figure of merit of moving coil galvanometer.

6.  To determine the angle of dip in the laboratory using an earth inductor.

7.  Compare the capacities of capacitors by De Sauty' bridge.

8.  To verify the Thevenin and Norton theorems.

9.  To verify the Superposition, and Maximum power transfer theorems.

10. To determine self inductance of a coil by Anderson(s bridge.

11. To study the response curve of a Series LCR circuit and determine its

Suggested Readings:-

SN SO [

Electricity and Magnetism, Basudev Ghosh (Books And Allied (P) Ltd

Introduction to Electrodynamics, D.J. Griffiths, 3rd Edn., 1998, Benjamin Cummings.
Electricity ad Magnetism

Fundamentals of Electricity and Magnetism, Arthur F. Kip, 2nd Edn.1981, McGraw-
Hill.

Electricity, Magnetism & Electromagnetic Theory, S. Mahajan and Choudhury, 2012,
Tata McGraw-Hill

Fundamentals of Electricity and Magnetism D.N Vasudev (S. Chand & Co)
Electricity and Magnetism- R. Murugeshan (S. Chand)

Electricity and Magnetlsm-K K. Tiwari ( S. Chand)




SEMESTER-V

MICPHY-05: Mathematical Physics-II and Introduction to

Computational Methods

and Introduction to

Computational Methods

Course Title Credit Credit Distribution
Theory Practical
Mathematical Physics-II 03 02 01

Course Qutcomes

After the completion of the course, the student will be able to:

CO1: Master the basic elements of complex mathematical analysis.
CO2: Solve differential equations that are common in physical sciences.
CO3: Apply group theory and integral transforms to solve mathematical problems of interest in
Physics.
CO4: Understanding how to use special functions in various physics problems
COS: Provides background for further studies and research in different subject areas .
MICPHY05: Mathematical Physics and Introduction to Computational Methods
(T) -2 Credit
Unit Topics to be cuvered No. of
Lectures
1 Curvilinear Courdinales, Teusors and speclal functions: vo
Spherical and Cylindrical Coordinate Systems. Ordinary Integrals of
Vectors, Line, surface and volume integrals of Vector fields.
Second Order Linear Differential Equation and its solution using
Frobenius method.
2 Partial Differential Equations: Solutions to partial differential 06
equations using separation of variables: Laplace's Equation in problems
of rectangular, cylindrical and spherical symmetry.
3 Introduction: Importance of Computers in Physics, Algorithms and Flow 06
Charts: Algorithm Definition, properties and development. Flowchart;
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concept of flowchart, symbols, guidelines, types.

4 Scientific Programming: Basic ideas of Linux, some fundamental Linux 06
commands (Internal & External commands ), FORTRAN: Basic ideas
for development of FORTRAN Programming. Layout of FORTRAN
programs, writing of simple FORTRAN programs and concept of

coding.

5 Control statements :Introduction of Subscripted variables, Functions and 06
Subroutines (Arithmetic statements, Function, Function subprogram and
subroutine), and their usage in programs of simple Physics Problems.

Total 30

MICPHY05: Mathematical Physics and Introduction to Computational Methods
(P) -1 Credit

Practical
1. Errors & error Analysis: Truncation & rounding of errors, absolute & relative errors.
2. Differential equations: Solutions of ordinary differential equation, solution of first order

differential equation, solution of quadratic equation.
3. Programs: Sum & average of a list of numbers, Largest of a given list of numbers,

Familiarity with DOS commands, Linux Commands and FORTRAN commands.

Suggested Readings:-

1. Introduction to Numerical Analysis: S. S Sastry

2. Mathematical Methods for Scientists & Engineers: D.A. McQuarie (Pub. Viva Books)
3. An Introduction to Computational Physics: T. Pang (Cambridge University Press)

4. Numerical Recipes in C: The Art of Scientific Computing, W.H.Pressetal (Cambridge

University)




SEMESTER- V

MICPHY-06: Electrodynamics and Electromagnetism

Course Title Credit Credit Distribution
Theory Practical
Electrodynamics and 3 3 0
Electromagnetism

Course Outcomes

After completing the course, the students will be able to:

CO1:
CO2:

CO3:

Establish and analyse four Maxwell’s equations of electromagnetism.

Understand the propagation of electromagnetic waves in vacuum, dielectrics,

conductors and also in guided media and the phenomenon of reflection and
refraction of plane waves at different boundaries.

Understand the importance of energy flow(Poynting Theorem) and its usefulness.

MICPHY-06:

Electrodynamics and Electromagnetism (T) -02 Credit

Unit Topics to be covered No. of
Lectures
1 Equations: Equation of continuity, Maxwell’s equations in differential 07
and Integral forms; Vector and scalar potentials.Poyinting Theorem and
Poynting Vector. Electromagnetic (EM) Energy Density. Physical
Concept of Electromagnetic Field Energy Density.
2 Electromagnetic Wave Propagation in unbounded media: Propagation 07
of plane EM waves in free space Transverse nature of plane EM waves,
refractive Index and dielectric constant, wave unpedance. Propagation ol
EM wave through conducting media.
3 EM Wave Propagation in Bounded Media: Boundary conditions at a 06

plane interface between two media. Reflection & Refraction of plane

waves at plane interface between two dielectric media — Laws of

Reflection & Refraction, Total internal reﬂTction.

W



4 Polarization of Electromagnetic Waves: Description of Linear, Circular 10
and Elliptical Polarization.
Wave Guides: Condition of continuity at interface. Phase shift on total
reflection. Solution of wave equation in Rectangular waveguide,
Eigenvalue equations. Expressions for field components (TE and TM
modes). Propagation properties, cutoff frequency, group & phase velocity
of guided waves.
Optical Fibres: Numerical Aperture. Step and Graded Indices
(Definitions Only). Single and Multiple Mode Fibres (Concept and
Definition Only).
TOTAL 30
Suggested Readings:-

© N v oA W =

Introduction to Electrodynamics, D.J. Griffiths, 3rd Ed., 1998, Benjamin Cummings. ,
Elements of Electromagnetics, M.N.O. Sadiku, 2001, Oxford University Press.
Introduction to Electromagnetic Theory, T.L. Chow, 2006, Jones & Bartlett Learning
Fundamentals of Electromagnetics, M.A.W. Miah, 1982, Tata McGraw Hill
Electromagnetic field Theory, R. S. Kshetrimayun, 2012, Cengage Learning r
Electromagnetic Field Theory for Engineers & Physicists, G. Lehner, 2010, Springer
Electromagnetic Fields & Waves, P. Lorrain & D. Corson, 1970, W.H. Freeman & Co.
Electromagnetics, J. A. Edminster, Schaum Series, 2006, Tata McGraw Hill.

WX} : : qu = Vorhna

w\a



SEMESTER- VII

MICPHY 07: Optics

Course Title Credit Credit Distribution
Theory Practical
Optics 3 2 1

Course OQutcomes

After the completion of the course, the student will be able to:

CO1: Understand Interference as superposition of waves from coherent sources derived from
same parent source.
CO2: Demonstrate basic concepts of Diffraction: Superposition of wavelets diffracted from
aperture.
CO3: Understand Fraunhoffer and Fresnel Diffraction.
CO4: Gain experience of using various optical instruments and making finer measurements of
wavelength of light using Newton’s Rings experiment, Fresnel Biprism, etc.
MICPHY07: Optics (T) -2 Credit
Unit | Topics to be covered No. of
Lectures
1 Interference: 07
Light as EM Wave(Historical Perspective),Superposition of waves,
Conditions for interference, Interference by Division of Wavefront
( Lloyd’s single mirror) and by Division of Amplitude Newton’s Ring,
Stoke's treatment.
2 Interferometer: 06
Michelson interferometer and its applications, Multiple beam
interference in parallel film, Coherence — Spatial and Temporal.
3 Fraunhofer Diffraction: 08
Conditions for diffraction, Fraunhofer diffraction due to single,
Plane transmission grating.
Fresnel diffraction:
Fresnel half- period zones, Zone plate, Huygen’s-Fresnel principle,
Diffraction by a straight edge,Rayleigh’s criterion for limit of resolution,
Resolving power of Grating, Telescope.
4 | Polarization and Double Refraction: / \/\/ 07

XN
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Polarized light and its mathematical representation, Production of
polarized light by reflection, refraction and scattering, Polarization by
double refraction, Nicol prism, Quarter wave plate, Half wave plate,
Babinet’s compensator, Production and analysis of circularly and
elliptically polarized light.

Elementary ideas of LASERs, Population Inversion and Holography.

TOTAL 30
MICPHY 07 Optics (P) -1 Credit
I8 To determine Magnifying Power of a telescope by the Linear Scale.
2 To find the height of an inaccessible object (altitude or angular diameter of the Sun) using
Sextant.
3. To find angle of prism/ angle of minimum deviation and hence refractive index of
material of prism using Spectrometer.
4. To determine diameter of a thin wire by studying the diffraction (and interference) pattern.
5. To determine wavelength of sodium light using a plane diffraction grating.
6. To determine Resolving Power of a plane transmission grating.
7. Simple experiment demonstrating different applications of LASER and Optical Fibre.
8. Determination of wavelength of light using biprism on optical bench.
9. To determine the wavelength of the monochromatic light by Newton’s Ring

Sugoested Readings :

S

=}

8.
9.

10. Practical Physics: G.L. Squires, Cambridge University Press.

Optics(Classical & Quantum)-Dr. R.K.Kar(Books & Allied).

Optics:(2017), 6th Edition, Ajoy Ghatak, McGraw-Hill Education, New Delhi
Fundamental of Optics:Jenkins & White ( Mc Graw Hill)

Fundamental of optics: B. K. Mathur,

A TextBook of Optics : N. Subrahmanyam, Brij V. Lal, M.N. Avadhanulu, S. Chand &
Co Ltd

Pruclicul  Physies :Geeln Sunon(R.Chandde  Company); Ilarnam  Singh & D.S.
Hemne(S.Chand& Co.)

A Text Book of Practical Physics: Indu Prakash, Ramakrishna&A.K.Jha, 11th Ed., 2011,
Kitab Mahal

Advanced level Physics Practicals: Michael Nelson and Jon M. Ogborn, 4th Edition,
reprinted 1985, Heinemann Educational Publishers

A Laboratory Manual of Physics for undergraduate classes:D.P.Khandelwal, 1985, Vani

Pub.

11. A Laboratory Manual of Physics — D.P.Khandewal. ; /

12. Optics- Eugene Hecht(Pearson). -

M/ﬁj\ “ﬂ %‘\j \}E}// e %w, [\»/ |

Gt /(\{C N @

F@%&wwﬁm

—j—’ éc’, 23 ~w\a \vy




SEMESTER - VI

MICPHY08: Elements of Modern Physics

Course Title Credit Credit Distribution
Theory Practical
Elements of 3 3 0
Modern Physics

Course OQutcomes

After the completion of the course, the student will be able to:

COl1: Main aspects of the inadequacies of classical mechanics as well as understanding of the
historical development of quantum mechanics.

CO2: Formulation of Schrodinger equation and the idea of probability interpretation associated with
wave-functions.

CO3: The spontaneous and stimulated emission of radiation, optical pumping and population
inversion. Three level and four level lasers. Ruby laser and He-Ne laser in details. Basic lasing.

CO4: The properties of nuclei like density, size, binding energy, nuclear forces and structure of atomic
nucleus, liquid drop model and nuclear shell model and mass formula.

MICPHY08: Elements of Modern Physics (T) — 3 Credit
Unit Topics to be covered No. of
Lectures
1 Wave-Particle Duality 12

Hertz Experiment and Discovery of Photoelectric effect;Explanation of
Photoelectric effect by Einstein; Wave nature of  particle ;llistorical
perspectives of de Broglie’s Matter wave; Heisenberg’s Uncertainty principle

Understanding Atom 2
Different Atomic models; alpha particle scattering experiment performed by
Geiger and Marsden, Rutherford’s nuclear Model of atom; Bohr’s Model and
specrum of hydrogen atom, Limitations of Bohr’s Theory; Fine structure of H-

lines

[\®]

3 Basic properties of atomic nucleus 12
Mass number,Mass Defect, Binding Energy.Binding Energy per nucleon
versusMass Number Curve;Concept of Nuclear forces;Stability of Nucleus
Radioactivity, Law of RadioactiviteDisintegration.Application of radioactivity
in Carbon -Dating and Therapy |\

TOTAL




.Suggested Readings :

Concepts of Modern Physics, Arthur Beiser, 2002, McGraw-Hill.

Modem Physics by R ASerway, C J Moses and C A Moyer, 3rd edition, Thomson
Brooks Cole, 2012.

3. Modem Physics for Scientists and Engineers by S T Thornton and A Rex, 4th edition,

Cengage Learning, 2013.
Concepts of Nuclear Physics by B L Cohen, Tata McGraw Hill Publication, 1974.
Quantum Mechanics, Robert Eisberg and Robert Resnick, 2ndEdn., 2002, Wiley.
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SEMESTER — VII

MICPHY09: Basic Electronics

Course Title Credit Credit Distribution
Theory Practical
Basic Electronics 4 3 1

Course Qutcomes

After the completion of the course, the student will be able to:

CO1:

CO2:

CO3:

CO4:

Understand fundamental designing concepts of different types of Logic Gates, Minimization
techniques etc.
Design of different types of the Digital circuits, and to give the computational details for Digital

Circuits.
Draw characteristics of devices like PNP and NPN junction diode and truth tables of different

logic gates.
Understand basic elements and measurement of their values with multimeter and their

characteristic study.

MJCPHY 09 Basic Electronics (T) — 3 Credit

Unit Topics to be covered

No. of
Lectures

1 Digital Circuits: 07
Diffrence between Analog & Digital Circuits
.BinaryNumbers.Decimal to Binary & vice-versa. AND,OR and
NOT Gates(Realisation using Diodes & Transistors) NAND and
NOR Gates as Universal gates.XOR Gates.

2 Basic Circuit Operations: 12
De-Morgan’s Theorem .Boolean Laws .Simplification of Logic
Circuit using Boolean Algebra. Conversion of a Truth Table into an
Equivalent Logic Circuit by (1) Sum of Products Method
Cumbinativnal circuita, Dasic ideca of Dinary Addition. Dinary
Subtraction using 2's Complement, Half and Full Adders.

3 Semiconductor Devices : 10
P-andN-type semiconductors. Energy Level Diagram. Barrier
Formation in PN Junction Diode. Qualitative Idea of Current Flow
Mechanism in Forward and Reverse Biased Diode.P-N junction &
its characteristics.Static and Dynamic Resistance.Principle and
structure of (1) LEDs (2) Photodiode (3) Zener Diode (4) Solar
.Cell.

Electronic Devices and their Applications: (1) Rectifier Diode:
~ | Half-wave Rectifiers. Full-wave Rectifiers (Centrectapped and

i WS
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Bridge), Calculation of Ripple Factor and Rectification Efficiency,
(2) Voltage Regulation using Zener Diode.

Bipolar Junction transistors:n-p-n and p-n-p Transistors,
Characteristics of CB, CE and CC Configurations. Current gains o
and P parameters, Relations between a and p parameters. Load Line
analysis of Transistors. DC Load line and Q-point. Physical
Mechanism of Current Flow: Active, Cutoff and Saturation
Regions.

Amplifiers: Transistor Biasing circuits and Stability. Fixed Bias
and Voltage Divider Bias circuit for CE Amplifier. Input and Output
Impedance. Current, Voltage and Power Gains. Class A

4 Sinusoidal Oscillations: 07
Feedback and Oscillation: Effects of Positive and Negative
Feedback on Gain and Stability, Distortion and Noise. Sinusoidal
Oscillators: Barkhausen's Criterion for self-sustained oscillations.
RC andWien Bridge oscillator.

5 Instrumentations: 09
Introduction to CRO:Block Diagram and Applications of CRO: (1)
Study of Waveform (2) Measurement of Voltage ,Current
,Frequency and Phase Difference.

Power Supply: Half Wave Rectifiers ,Centre-tapped and Full wave
Rectifiers ,Calculation of Ripple Factor and Rectification
Efficiency ,Basic Idea about capacitor filter , Zener Doide and
Voltage Regulation.

TOTAL 45

MICPHY 09 Basic Electronics (P) — 1 Credit

1
2
3.
4.,
5
6
7

To measure (a) Voltageand (b) Time period of a periodic waveform using CRO.
To test a Diode and Transistor using a Multimeter.

To design a switch (NOT gate) using a transistor.

To verify and design AND, OR, NOT and XOR gates using NAND gates.

Half Adder ,Half Subtractor and 4-bit Binary Adder

To study V-I characteristics of P-N junction ,Zener and Light emitting diode.

To study the characteristics of a Bipolar Junction Transistor in CE configuration.

Suggested Readings :

1%

NREARRCORD

Electronic Principles & Applications: A.P.Malvino ,D.P.Leach and Saha(McGraw

Hand Book of Electronics-Gupta & Kumar.
Foundation of Electrogics - Chattopadhyay; Rakshit;Saha;Purikait(Willey)

Hill)

Modem Digital Electronics- R.P.Jain ,Tata McGraw H111,4th Edition.

Principles of Electronics:-V.K.Mehta& Rohit Mehta(s.Chand& Comp).

Basic Electronics Devices :-D.P.Kothari& I J Nagrath(McGraw Hill Educ). “ﬂ
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Semester — VIII

MICPHY10: Analytical Mechanics & Special Theory of

Relativity
Course Title Credit Credit Distribution
Introduction to Theory Practical
Analytical Mechanics
& Special Theory of 4 4 0
Relativity

Course Outcomes

After completion of the course, the students will be able to:

CO1: Understand Physical Principle behind derivation of Lagranges and Hamiltonion

Equation.

CO02: Understand problems in space science theoretical research

CO3: Analysis the Centre of mass and Laboratory frames of reference andtheir  use in

explaining elastic and inelastic collisions

CO4: Understand the Planetary motions and motions of satellites and Space science.

Getting an idea of postulates of special theory of relativity and their implications.

MJCPHY10 Analytical Mechanics & Special Theory of Relativity
(T) — 4 Credit

Unit Topics to be covered No. of
Lectures
1 Rigid Body Motion:Rigid hody, Fulcrian angles, Kinematics of 14

rotation, Euler’s equations of motion, Motion of a symmetrical top.
Variational Principle and Hamiltonian formalism: Calculus of
variation and its applications, Lagrange’s equations of motion for
non-holonomic system, Velocity-dependent potential, Cyclic
coordinates, Symmetries and conservation laws, Legendre

transformation.




2 Canonical Transformation: Canonical transformation and its 08
applications, Poisson Brackets, Jacobi identity, Hamilton-Jacobi

equation.

3 Collisions: Elastic and inelastic collisions between particles. Centre 08
of Mass and Laboratory frames.Elasticity: Review of relation

between Elastic constants .

4 Special Theory of Relativity: Michelson-Morley Experiment and 15
its outcome. Postulates of Special Theory of Relativity. Lorentz
Transformations. Lorentz contraction. Time dilation. Relativistic
addition of velocities. Variation of mass with velocity, mass energy

equivalence

TOTAL 45

Suggested Books :

1. Kleppner D., Kolenkow R. J. (1973).An introduction to mechanics,McGraw-Hill.

2. Kittel C, Knight W., et.al. (2007).Mechanics, Berkeley Physics, vol.1, Tata
McGraw-Hill.

3. Resnick, Halliday and Walker (2008),Physics, Wiley, 8/e.

A Fowles G. R. and CassidayG.L. (2005).Cengage Learning.

58 FeynmanR. P., Leighton R. B., Sands M. (2008). Feynman Lectures, Vol.I, Pearson
Education.

6. MathurD. S. (2000). Mechanics,S. Chand and Company Limited.

7. SearsF. W, ZemanskyM. W., YoungH.D. (1986). University Physics. 13/e, Addison
Wesley.

8. Jewett]. W., SerwayR. A. (2010). Physics for scientists and Engineers with Modern
Phyg, Cengage Learning,

9. Spiegel M.R. (2006).Theoretical Mechanics, Tata McGraw Hill.

10.  Special Theory of Relativity S.Chand W
11.  Gupta, kumar ,Pragati Prakashan / \)).J»’J/
9/ %\/
Oa\\ ALM J@
P r M
' A prrit e
P i ~ \alhg

s
b
e
:

.




Basket for Multidisciplinary Course (MDC)
Semester-111

Physics
e Acquaintance of Electrical and Electronic Appliances
e Mesoscopic Materials
e History And Philosophy Of Science
e Sports Science
e Atmospheric & Space Science
e Physics Of Communication Technology _ )
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Semester — I11

MDCPHY- 3 Mesoscopic Materials

Course Title Credit Credit Distribution
Theory Practical

Mesoscopic Materials 3 3 0

Course Outcome

e The Students will be able to understand

o the mysterious world of Mesoscopic materials

e comprehend the use of nano-structured materials in our daily life

o develop a multidisciplinary scientific logic and connect it to our day-to-day life
e the fascination of the diversity of mother nature

Unit 1 (10 Hours)
Mesoscopic sizes materials of bulk size materials of sub molecular sizes, sizes of nanometer range
Unit 2 (10 Hours)

Specialty in Physical Properties: Size dependents of physical properties like mechanical strength
electrical conduction and magnetic properties of materials, applications of materials properties at
Nanoscale

Unit 3 (10 Hours)

Mesoseopic materials in daily life: computers, Sensors, High-efficiency lasers and LEDs, ductile,

ceramics drugs delivery /X
WS {\://’ ’R).

References:
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MDCPHY3: Acquaintance of Electrical and Electronic Appliances

Course Title Credit Credit Distribution

Theory Practical

Acquaintance of Electrical 3 3 0
and Electronic Appliances

Unit -1
Circuit Fundamental: (10 Hours)

Voltage, Current, Power, Work, Short circuit, open circuit, Ohm’s Law.
Definition of Resistance, Capacitance, Inductance, Series Resistance, Parallel Resistance
Passive circuit Element, General, Resistors, types of Resistors, Resistors color code, SI unit,

Checking Resistance with ohm meter.
Multimeter, components testing using a multimeter, Inductor, Inductance ofInductor, Mutual

Inductance, SI unit. Capacitor, Capacitance, types of Capacitors, Cheeking capacitor with
ohm meter.SI unit.

Unit - II (10 Hours)

Electronic Devices:

Diode, Transistor, LED, definition of symbol of these.

AC Circuit definition, Sine wave, DC current.

Power socket Identifying the phase, neutral, earth on power socket.

IC, PCB, bread Board, use a tester to monitor AC power, soldering, fuse definition,
definition of an analog circuit, Decimal circuit,

Unit - III (10 Hours)

Hands on Training

e How to repair an electric cord
e Installing a new plug

e Disassembling the Fan

e How to repair electric Fan

Reference:
A Course in Electrical. & Electronics Measurements &Instrumentation-AK Sawhney,

(,Dhanpatrai & Co.) 1978 /{é/\
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History and Philosophy of Science

Course Title Credit Credit Distribution
Theory Practical
History and Philosophy of 3 3 0
Science
LTPC
3003
Subject Objective

» To introduce some fundamental issues in the history and philosophy of science

» To provide some understanding of the general principles of scientific thinking and
methodology.

» To aim at understanding and debating what is meant by scientific enterprise

> To explore the connection between history, science and philosophy.

Expected Outcome
The Student will be able to learn
» Scientific method, reasoning, truth and evidence
> The contrast between empirical facts and philosophical facts. -
> The change from Aristotelian worldview to the Newtonian worldview
» The recent developments in science especially relativity theory and evolutionary
theory

Unit 1: Fundamental Issues (06)

What is science? , Science and its difference from other systems of belief and knowledge;
science as a profession; difference between pure science and technology. Falsifiability,
Instrumentalism and realism, problems and puzzles of Induction

Unit 2: Science & Technology: from the Aristotle to the Newton (12)

Greek Science. Sevenleenth - century allack on Aristotelian Philosophy, Logical
Reconstiuctivuist, Mhilusupliy ol Buicnee, Astionomical Data: ‘The 'hilosophical Iacts,
The Ptolemaic System, The Copernicus Syrtem, Keplar’s Syrtam, Galileo, Philoraphical
and conceptual connections in the Development of the New Science, Scientific Law
Development of the Newtonian worldview 1700-1900

Unit 3: Metaphysical foundations of Science : Recent Developments in Science and
Worldviews (12)

David Hume and the problem of causation, Naturalism and Anti-naturalism, Realism and
antirealism about scientific theories; scientific explanation; and laws of nature, Karl
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popper inductivism and falsificationism, Thomas s Kuhn Rationality in Paradigm Change,
normal science and scientific revolutions, Feyeraband scientific rationality and

irrationlity

The special Theory of relativity, the general theory of relativity, Overview of the theory
of Evolution, Philosophical and conceptual implications of Evolution, Worldviews:

concluding Thoughts.

Text Books:

(1]

[2]

[3]

[4]

[5]

[6]

[7]

Okasha Samir, Philosophy of Science: A Very Short Introduction, Oxford: Oxford
University Press, 2002.

Richard DeWitt, Worldviews: An Introduction to the History and Philosophy of
Science, Blackwell publishing, 2004.

Chalmers A. F., What Is This Thing Called Science?, (3" ed.) Buckingham: Open
University Press, 1999.

Christopher R. Hitchcock, Contemporary Debates in the Philosophy of Science,
Blackwell, 2004.

John Losee, A Historical Introduction to the Philosophy of Science, Oxford
University Press, 2001.

Hard M., A. Jamison, Hubris and Hybrids. 4 Cultural history of Technology and
Science, Routledge, 2005.

Peter Godfrey-Smith Theory and Reality: An Introduction to the Philosophy of
Science, University of Chicago

Reference Books:

> FErickson, M, "Scientists and Scientific Communities" (Chapter 5) Science,
Culture and Society: Understanding Science in the 21st Century, Cambridge:
Polity, 2005.

> Hooking I, 'What is Scientific Realism?, in Ilacking, Representing and
Interveming, Cambridge: Cambridge University Press, 1983

> Popper K.R., Ch. 11, Conjectures and Refutations. Routledge & Kegan Paul.1963,
pp. 253-292.

» Searle J., 'The Building Blocks of Social Reality' in Searle, The Construction of
Social Reality, London: the Penguin Press, 1995, pp.1- 29.

> Shapin Steven, "Don't Let That Crybaby in Here Again," London Review of
Books, September, 2000, \
/M’g il
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MDCPHY3: Physics of Communication Technology

Course Title

Credit

Credit Distribution

Theory Practical

Physics of Communication
Technology




SEMESTER-III
MDCPHY-3 SPORTS SCIENCE

Course Title Credit Credit Distribution
Theory Practical
SPORTS SCIENCE 3 3 0
Unit—1: (10 Hours)

Measurement: Physical quantities. Standards and Units. International System of Units.
Standards of time, length and mass. Precision and significant figures.

Newton’s laws of motion: Newton's firstlaw. Force, mass. Newton's second law.
Newton's third law. Mass and weight. Applications of Newton's laws.

Projectile motion: Shooting a falling target. Physics behind Shooting, Javelin throw and
Discus throw

Unit 2: 10 Hours)
Conservation laws: Conservation of linear momentum, collisions — elastic and inelastic.
Angular momentum. (Physics behind Carom, Billiards, Racing)

Centre of mass: Physics behind Cycling, rock climbing, Skating, Gravitation: Origin,
Newton's law of gravitation. Archimedes’s principle, Buoyancy (Physics behind

swimming)

Unit 3: (10 Hours) Food and
Nutrition: Proteins, Vitamins, Fat, Blood Pressure. Problems due to the deficiency of
vitamins. Energy: Different forms of Energy, Conservation of mass-energy.

Phyaien] oxerciser: Walking, Jogging and Running, Weight management.

Suggested Books:
1. Physics for Entertainment-Yakov Perelman, Createspace Independent Pub.
Physics Everywhere, Yakov Perelman - Prodinnova
Mechanics for Entertainment- Yakov Perelman — Prodinnova
Food Science- Sri Lakshami, New Age Publications
Physics, Resnick, Holiday and Krane, Wiley Student Edition

An introduction to the Physics of Sports-Vassilios McInnes Spathopoulos,
Createspace Independent publishing Platform

Svpen R et

Internet resources https://www.topendsports.com/biomechanics/physics.htm
https://www.real-world-phvsics-problems.com/physics-of-sports.html

Topics for Self Study: https://www.real-world-physics-problems.com/physics-of-sports. html I/\

Archimedes Prmuple Made KASY Physics in You tube
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SEMESTER IIT

Atmospheric & SPACE SCIENCE

Course Title Credit Credit Distribution
Theory Practical
Atmospheric &SPACE 3 3 0
SCIENCE
Objective: (30 Hours)

To understand the basics of atmospheric and space science dealing with the structure of
atmosphere, and stellar objects.

Expected Outcome
After this course, students will be able to
understand the structure of atmosphere
deal with tools and techniques used for space observation,
familiarize with our solar system,
realize the idea of the formation, evolution and classification of starsand
develop an idea of nucleo-synthesis and formation of heavy nuclei and theories of
the Universe

connect the multi-disciplinary nature of development in science and technology to
enhance the capability of space observation

UNIT 1 (10 Hours)

Earth and its atmosphere
Earth as a planet of the solar system: origin and internal structure, crustal types, heat flow

and temperature gradient.
Elementary concepts of weather and climate; structure and cutpusilivn uf the atmosphere,
Passage of solar radiation through the atmosphere, Atmospheric Windows, emissivity,

Abgorption spectra of atmospherie gases.

UNIT II (10 Hours)

Introduction:

Perception of Space from early civilization to pre-telescopic era and post-telescopic era,
Important International Organizations involved in Space Exploration.

Observation of Space through our eyes, its limitations, and further explorations through

instrumental aids. '
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Distance measuring units and Techniques for Distance Measurement, Use of Non-Optical
Telescopes and its importance in space observation.

UNIT I (10 Hours)
Solar system, Star - Formation,Evolution and Classification

Formation of our Solar System, Origin and Fate ofour Sun and its source of energy, Solar

Wind, Planets, Asteroids, Satellites and Comets.
Star Formation, Nucleo- Synthesis and Formation of Elements, Stellar Evolution and Stellar

Remnants and Classification of Stars:Harvard Classification & Hertzsprung-Russel Diagram.

Suggested Books:
1. Astrophysics: A modern Perspective - K. S. Krishnaswami (New Age International)

2. Atmospheric Sciences: An introductory Survey -J.M. Wallace and P.V. Hobbs

(Academic Press)
3. An Introduction to Astrophysics-Baidyanath Basu, T. Chattopadhyay, S. N. Biswas(

PHI 2rd Eds.)
4. An Introduction to Atmospheric Radiation-K. N. Liou (Academic Press).
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