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IAP  Internship/Apprenticeship/ Project . - o
MDC Multidisciplinary Courses

M} Major Disciplinary/Interdisciplinary Courses
DM] Double Major Disciplinary/interdisciplinary Courses .. - f
AM]  Advance Major Disciplinary/Interdisciplinary: Co rses..
MN  Minor Disciplinary/ 1nterdlsc1plmary Cours'e

- RC Research Courses - .7 N

AEC (Ability enhancements courses)- Credi s
o Full marks - 50, Pass Marks ~ 20 ' - :
o InAEC the students. of all facultres w:H have to se!ect erther Hindi or; Enghsh i Semester 1
and those students Who have opted Hindi will have to se.’ect Enghsh as'‘AECin Semester 2
and vice versa. For. 3"‘1 and 4t semester student can opt Sanskrtt Urdu Bengah, Enqhsh_
~  Hindior TRL. S -
o [n4thsemester there wdf be AEC—S‘ will include Language and Commummnon Sk:H m Hmdf
and English. : -
» Nointernal exammat:on w:H be conducted

VA C (Value added Cou ;le- 2 C,'_"_ed Q

e Fullmarks - 50, Pass Marks - 20. .

For 15t semester - ”Understandmg India”. _
o For 4th Semester - “Environmental Studies”
* Nointernal examination will be conducced._ .

C (Skill Enhancement Courses) - Cre
o Full Marks - 75, PassMarks N S Co
e Digital Education or Mathematrcal & Computatronul Thmkmg Analysrs is'selected ds:SEC: |
Student will have to select or optefther of the two subjects forsemester 1, H and IH inno
case both sub;ectwd! be allowed to opt. '_ SR o _ :
e No internal examination will be conducted RERE R S R Gt

D Itidisciplina urses) — ed_i
e Full Marks - 75, Pass Marks - _ : -
o A student will study three drfferent subjects m the mult:d:sc:plmary courses durmg f rst

three semesters. . _ _ . A
o Nointernal exammatfon w:H be conducted

~ Session 2023-2027 onwards -
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' MINOR PAPERS FROM DISCIPLINE-L. -

':SEMESTER I

© PHYSICS-MN-1A ; MECHANICS

N (Cred1ts~ Theory-03, Practicals 0:1)

- MN-1A: Theory _
Credits: 03 Lectures: 45

Instruction to Question Setter for - o e
Semester Internal Examingtion (SIE 10 marks] T
There will be two group of questions. Question, No.1 will be very sh
of limarl each. Group B wa contain descriptwe type
toanswer . . o

End Semester Examination ."ESE' 60 marks} _ L
There will be two group ofquestrons Group A is compuls:

© COURSE OBJECTIVE ; oy C L
& This course begins. w1th the review of Vectors and leferennal equatlons and ends w1th the
Special Theory of Relativity. Students w111 also apprecnate the Gravitation, Elasnmty, Surface
tension, Viscosity and Oscillations. : :
4 The emphasis of this course is to enhance the basws .of mechanics. By the end of thls course
students should be able to solve the seen or unseen problems / numerlcalsm'- sctors ’dlfferenpa] L
equations and mechamcs and some propertles of matter

_ECOURSE LEARNING OUTCOMES

| Upon completion of this course, students are expected to understand the followmg ce ncepts_v"
help them to appreciate the appllcatlon of the fundamental concepts to the analy31s of snnp 2
situations related to the real world ' S :

Celed

¥ Understand the role of vectors and coordmate systems in Physws

4 Learn to solve Ordmary leferentlal Equations Flrst order, Second order leferentlal Equatlons .
with constant coefficients, - - : :

4 Understand laws of motion and their application to vanous dynamical mtuatmns

A Apply Kepler's law to descrlbe the motion of planets and satelhte in cxrcular Ol‘blt through the
study of law of Gravitation. . . . o L : ; R G |

4 Explain the phenomenon of 31mple harmomc motlon




. their deduction.

HONS. /RESEARCH PHYSICS MINGR U FYUGP T
s Understand special theory of relatr ty' special rel
and energy of a movmg ob]ec _

£k In the laboratory course; after acquiring knowledge of-how to handle measrin; _
(like screw gauge, vernier calhpers, Travelhng mncroscope) student shall embark on v _ 'fymg _
various principles learnt in theory. Measuring ‘g’ usmg Bar Pendulum Kater’s pendulu_ 'nd o
measuring elastic constants of matenals, wscous propertles of ll(]UldS etc L '

~ SKILLS TO BE LEARNED

.+ Learn the concepts of vector calculus pE B
# Learnthe concepts of elastmty of sohds and v1sc031ty:of ﬂulds

problem: A _
s Acquire basic knowledge of osc1llatlon L
% Have an understandmg f ba :

COURSE CONTENT

Vector Analysis: Triple Scalar product Tnple Vector product gradlent dwergence, Curl and thelr
physical significance, scalar and vector fields, Vector lntegratlon, Line, surface and volure mtegrals of
Vector fields, Gauss- dwergence theorem and Stoke s theorem o T [10 Lectures]

Ordinary Differential Equatlons. _ lst order homogeneous d1fferent1al equatmns anorder o
homogeneous differential equatlons w1th constant coefﬁments 7 R ¢ Lectures]

‘Central force field: Motlon of a partlcle 1n a central force ﬁe]d —two body problem l{eple".' aws'ane

Elasticity: Elastic constants and thelr mterrelatlons, Ponsson's Ratlo Expressmn for Ponsson s ratlo in
terms of elastic constants - Work done in stretching and work done in twistinga w1re Tw1st1ng C ouple =z
on a cylinder - Determination of ng]dlty modulus by stat1c torsmn, Torsnonal pendulum (8 Lectures] !

Fluids: Surface Tension: Excess of pressure Appllcatlon to spherical and cyhndrlcal drops and bubbles
- variation of surface tension with temperature. Viscosity. - Rate ﬂow of liquid in-a- capillary tube -

Poiseuille’s formula - Determmatlon of coefﬁment ofv1scosnty ofahquld Varlatlons ofvnscosn v of "quld_:___i
.. : o . : [8 Lectures) S

with temperature.

'-___-_;Speclal Theory of Relatiwty”: Galllean transformatlons Postulates of Speclal Theory of-Relativity.
Lorentz fransformation, Length contractlon Tlme dllahon auvlstlc addltlt)n ° cltle

Reference Books:

1. Mathematical Physrcs, H K Das and Dr Rama Verma, S Chand and Cornpany lelted
2. Mathematical Physics, BD’ Gupta, Vlkash Publishing House 4“1 edltlon ' Lo
3. Mathematlcal Phys1cs B.S: Ra]put Pragatl Prakashan, 1st Edition, 2009




.....

~ Additional Books for Reference . '

_lnstrﬂct:on to Question Setter for - = :_:.j o _:;

4. N
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4, Advanced Engmeenng Mathefnatiés, D G lel and _
Learning. o ' S
Mathematical Tools for Physncs, }ames Nearing. 2010 Dover Pubhcatlons
University Physics. F.W, Sears, MW Zemansky and H. D ‘Young; 13/e, 1986 Addlson We:
Mechanics Berkeley Phys1cs,v1 Charles Kittel, et al. 2007 Tata McGraw-Hlll' I
Physics - Resnick, Halliday& Walker 9/e, 2010, Wiley. - - S
University Physics, Ronald Lane R__ _se,,2003 Thomson:Brot ?Co'l_e'.'_
10. Elements of Properties of Matter,D S. Mathur,S Chand;Publlcatlon
11, An introduction to mechamcs,D Kleppner, RJ. Kolenkow, 1973 McGraw-Hill. - L
12. Mechanics, Berkeley Physics, vol.1, CKittel, W.Xnight, et.al, 2007, Tata McGraw-Hﬂl :g r_-"3'-f.'- e
13. Physics, Resnick, Halliday and Walker 8/e. 2008, Wiley. : o
14. Analytical Mechanics, G.R. Fowles and G.L. Cassiday. 2005 Cengage Learmng o
© 15. Feynman Lectures, Vol.1, R,P Feynman, R.B. Lelghton, M. Sands, 2008, Pearson Educatlon
16. Introduction to Speaal Relat1v1ty, ‘R:Resnick, 2005,John Wiley and Son b,
17. University Physics, Ronald Lane Reese, 20[}3 Thomson Brooks/Cole :
18, Waves: Berkeley Physn:s Course, vol 3, Fran(:ls Crawford 2007, Tata McGraw'Hlll._;
19. The Physics of Vlbratlons and Waves, H J. Pain, 2013 lohn Wiley and Sons L
20. The Physics of Waves and Osc1llatlons, N K Ba]a], 1998 Tata McGraw Hll

-Wﬁr'iéht;_é%fﬁ_c!-

W g0 N N T

Mechanics, D.S. Mathur, S Chand and Company lelted 2000 i
University Physics, FW Sears, MW Zemansky, HD Young 13 /e, 1986 Addison Wesley
Physics for scientists and Engmeers with Modern Phys ]W ]ewett R.A. Serway, 2010
Cengage Learning
Theoretical Mechamcs, M R Splegel 2006 Tata McGraw Hlll

AP oW N

MN-1A: Practical
Credit: 01  Lectures: 30 [15X2)

End Semester Examination (ESE); <. . [ .
There will be one P acacal Examination of 3 3Hrs duraﬂon Evaluat:on of Pract:cal Exammat:o wr_l

1

To measure the diameter of a thick wire usi ng vemien :Ealiper'
To measure the d:ameter ofa thlck wire using screw gauge.
To measure the diameter ofa thick wire usmg travellmg microscope.
To study the random error in observanons :

To study the Motion of Sprmg and calculate (a] Sprmg constant (b} g - ‘
To determine Coefficient of Viscos:ty of water by Caplllary Flow Method {Pmseullle smethod).-_: o
To determine the Young's Modulus of a Wire by suitable method. - : o
To determine the Modulus of ngldlty of.a Wire by suitable method
To determine the elastlc Constants of a wire by Searless method
10 To determine the value of g using Bar Pendulum T
11. To determine the value of g usmg Kater s Pendulum

é»l
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_ Reference Books: - S ' _
1. Advanced Practical Physn:s for - students, B L tht and HT Worsnop, 1971 A51a_
PublishingHouse ' :
2. Advanced level Physics Practlcals, Mlchael Nelson and]on M. Ogborn, 4th Edltlon, reprlnted1985

Heinemann Educational Publlshers o il
A Text Bo ok of Practlca] Physws, I.-Prakash& Ramak hna =1:1th Edn,

2011 KltabMah

Engmeen ing Practical Physics, s, Pahlgrahl & B Malhck 015,
Practical Physics, G. L Squlres, 2015 4-th Edltlon Cambndge Umversnty Pres

Mo e W

SEMESTER Il1

| 'PHYSICS MN-1B: THEORY ELECTR[CITY&MAGNETISM
(Credits: Theory-03, Practicals 01) -

MN-1B: Theory
Credits: 03 Lectures: 45 -

Instruction to Question Setter for '
Semester Internal Examingtion {SIE 10 marks!;' : Ao

There will be two group of questions. Question No.1 w1H be very_ short answer 1y]
47k cach. Group B will contain descriptive type

of Bemar}
t_o answer.

ESE 60 marks);

Semester Examinati

answer, -
Note: There may be subdivisions in each quesaon asked in Theory Exammatrons

COURSE OBJECTIVE

Thls course begins with statlc electnc field and magnetlc field. By the end of the course: student should o
have in depth knowledge of electrostatics and magnetostatlcs learn about Faraday’s and Len Z laws of _
electromagnetic induction ancl also apprec1ate Maxwell’s equatlons : '

COURSE LEARNING OUTCOMES .
At the end of this course, students w1ll be able to

e Demonstrate Gauss law, Coulomb’s law for the electnc ﬁeld am:l apply 1t to systems of -pomt
charges as well as line, surface, and volume distributions of charges. -

# Explain and differentiate the vector [eIectnc fields, Coulomb’s law) and sca]ar [electncr “
potential, electric potential energy) formalisms of electrostatics.

ad Apply Gauss’s law of electrostatics to solve a variety of problems :

# Articulate knowledge of electric current remstance and capac1tance in terms_of electnc fleld
and electric potentlal : S ST VU e




.....

Electrostatics: Electrostatic Fleld electrlc ﬂux, Gauss $ theorem of electrostatlcs App lcatlo _

: Magnetlc properties of materials: Magnetlc mten51ty, magnetlc mductlon, ‘pern ab111
susceptibility. Brleflntroducnon of dla- para~and ferro magnetlc materlals

‘Electromagnetic Induction: Faraday S; iaws of electromagnetlc 1nduct10n, Lenz $ law,

fit, AL

HONS. /RESEARCH PHYSICS MINOR ~ - .~~~ FYUGP e

w Demonstrate a working understandmg of capacitors

& Calculate t‘ne magnetlc forces that act on movmg charges and'the magnetlc fiel

e Have brief idea of dla-, para

s Understand the concepts of lnductxon and sel nductl
Lenz’s laws S - :

% Have an introduction to Maxwell’s equatlons

b In the laboratory course the student w11} get. an op'

" and magnetism. - RE. e

#i Should beableto verlfy of vanous ClI‘CLllt laws, network theorems elaborated above,
electric circuits. S S Lo

SKILLS TO BE LEARNED

applications..

- & He /she shall comprehend the Tole of,""“ "

. & Enable the studentto understand propagatlon of elect omagnetlc waves through ferent
and unbound media. | - - e -

COURSE CONTENT

theorem- Electric field due to point charge, infinite line of charge, umformly charged sph erlcal shell and. -

- solid sphere, plane charged sheet; charged conductor. Electric potential as line mtegral of electnc feld, -
potential due to a point charge, Capacitance of an isolated spherical conductor. Parallel plate, _spherlcal

and cylindrical condenser. Energy per unit volume in electrostatlc field. Polarlsatlon, Dlsplacement
vector. Gauss's theorem in dleleCtFlCS Parallel plate capacntor completely filled wnth dlelectrlc ;
N Lo : s (20 Lectures) .

Magnetostatics: Biot- Sa\rarts law and its apphcatmns» stralght conductor, crrcular coil;’ solenoxd

carrying current. Divergence and curl ofmagnetlc field. Magnetlcvectorpotentlal Ampere;s rcul' al-

self an mutual

inductance, L of single (:011 M of two coils Energy stored in magnetic. ﬁeld - (5 Lectures)

Maxwell s equations and Electromagnetlc wave propag__ tion: Equatlon of 'conhnulty urrent

. Displacement current, Maxwell's equatlons, Poynting vector, energy density in electromagnetlc fleld

electromagnetic wave propagatlon through vacuum and 1sotrop1c dlelectrlc medlum, transverse nature
of EM waves, I T Lo [10 Lectures} -

Reference Bool{s

1. Classical Electromagnetism H C Verma, Bharat1 Bhawan (Publlshers & Blstrlbutors} Flrst
Edition (1 February 2022). - ' TR SR
Electricity and Magnetism, Edward M, Purcell 1986 McGraw-Hlll Educatlon _
Electricity & Magnetism, J.H. Fewkes&] Yarwood. Vol. I 1991, Oxford Umv Press A
Electricity and Magnetism, D C Tayal, 1988, l-hmalaya Pubhshmg House\ -
University Physics, Ronald Lane: Reese, 2003 Thomson Brooks/Cole

6. Introduction to Electrodynamlcs, DJ Grlfﬁths, 3rd Edn, 998 Ben}amm Cummlngs '
Sessmn 2023-2027 onwards ¢ A PR DI

S N




HONS. /RESEARCH PHYSICS MINOR *~ .+ - FYUGP
7. Electromaghetic Theory and electrodynamics Satya akash
8. Electricity and Magnetlsm,fl{ _ learl, 8 Chand_f’ubhshers )
9 ' ' :
Soe 10
G ALE
12.F
13.
~ *15, Electromagnetics, ]A Edmmster, Schaum Serles, 20 6, L _
: " 16. Electromagnetic Theory, Chopra and Agarwal, K. Nath& Co., Meerut - S
- -t " 17, Electromagnetic Theory and electrodynamics, Satyaprakash KedarNath Ram Nath Pubhshers
" 18. Electricity and Magnetism, K.X.Tiwari, S Chand Publishers.
19. Electromagnetic field theory fundamentals B. Guru andH H1z1roglu, 2004
Cambridge Umverswy Press e e - : : -

I'MN 1B: Practlcal _ '
Credit: 01  Lectures: 30(15X2]

Instruction to Question Setter for A

End Semester Examingtion (ESE): : T

There will be one Practical L‘xammarmn of 3Hrs a’uratwn Evafuat:‘on ‘of Practical Examination will be as per the’
'qurde‘ B A

1, : To find the value of a resistor and its tolerance by colour codmg _
o _ 2. Use a Multimeter for measuring (a) Resistances, (b] AC and DC Voltages, (c} DC Current
(d) Capacitances, and () Checking electrical fuses. -’ : :
3. To study the characteristics of a series RC Circuit. : _
4. To verify the laws of combmatmn [series and parallel) of resnstances usmg a metre bridge o
5. To determine an unknown Low Re51stance usmg Potentlometer S o
6. To verify Ohm's law for the given' ‘unknown resxstance -
, 7. Toverify the Thevenin theorem = ‘
8 To verify the Norton theorem.
L » 9, Toverify the Superposmon theorem
" 10. To verify Maximum power transfertheorem o

Referencc Books. Co R e A o
1 Advanced Practical Phy51cs for students BL F]mt and..HT Worsnop, 1971 sia"' - _
. . PublishingHouse. ' S .
- ' 2. Advanced level Physics Practlcals, Michael Nelson and ]onM Ogborn, 4th Edmon, B
reprinted1985, Heinemann Educatxonal Pubhshers _
3. AText Book of Practical Physws, 1 Prakash& Ramakrlshna, ilth Ed., 2011 KltabMahal
4, Electromagnetic Field Theory for Engmeers&Physxcrsts,G Lehner, 2010 Sprmger
5. B.Sc. Practical Physics, N.N. Ghosh Bharati Bhawan Publishers T s
6 B Sc. Practical Physics, C. L. Arora,S Chand&Company

Session 2023-2027 onwards '
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 PHYSICS- MN-1C: THERMAL] PHYSICSAND'STATIS ICAL'M
| (Credlts Theory-03, Practlcals—01) :

i Mﬂ -1C: Theory
T Credlts 03 Lectures 45

: :Insjructron to Question Setter for e

Semester Internal Exgmination {(SIE 10 marks} S v o

There waH be two 0 group of questions. Question ‘No.1 will be ve;y sho:'tnnswer ty '
Siarh each. Group B wm’ contam descnptivefty' : of

be ve:;y S_hOl' t answer ype cons;stmg of
drkd Group B will contain descriptive type
answer.
Note: There may be subdivisions in each quest:on asked in Theory Exammations

o __COURSE OBJECTIVE

This course will introduce Thermodynamlcs, Kinetic théory.of gasés ‘and Statistical Mechanics to the
students. The primary goal is to understand the fundamental laws of thermodynamlcs and its
applications to various thermodynamlcal systems and processes. This coursework wﬂl also’ enable the
stidents to understand the connection between the macroscopic observations of physical s_ys msand -
microscopic behaviour of atoms, and molecule through St tlstlcal mechamcs - -

ﬁ_:__;counse LEARNING omcomes )

At the end of this course, students wﬁl o
A Learn the basic concepts of thermodynamlcs, the f rst and the second law..o therm dy _amlcs;

_ the concept of entropy and the - associated theorems, the thermodynamic potentlals and their -
. physical interpretations. They are a]so expected to learn Maxwel] s thermodynamlc relatlons

» 4. Know the fundamentals of the kmetic theory of gases, Maxwell Boltzma N __distrlbutron law,
equipartition of energies, mean free path of moleCular colhsmns, vrscosity, thermal conductmty,- :

diffusion and Browman motion; Lo

-4k Learn about the black bodyradlatlons, Stefan Boltzmannslaw Raylelgh—]eanslaw and Planck’
Iaw and their slgmﬁcances e L T _ .

' statlstlcs

# Inthe laboratory course, the students are expected to: Measure of Planck’s constant usmg black )
body radiation, determine Stefan’s Constant, coefficient of thermal conductivity - of a bad
conductor and a good conductor, determine the temperature- co- efficient of resxstance, stucly' :
variation of thermo emf across two junctions of a thermocouple w1th temperature etc ST

Sessmn 2023 2027 onwards
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:.SKHLSTOBELEARNED'

realgases :
4 In the laboratory course, the=students should a

experiments in thermal physncs w1th the _rlght '
from, et l

'JCOURSECONTENT

“Laws of Thermodynamlcs' Zeroth Law'of thermodynamic andjte'nperatur rst law an |
" energy, conversion of heat into work Vanous Thermodyn mlcal Processes, Applicatlons of Flrst_Law '
General Relation between CP and CV, Work Done 'durmg Isothermal and. -Adiabatic* Processes,
Compressrblllty and Expansion Coefficient, “Reversible and .irreversible processes, Second. law:and .
Entropy, Carnot’s cycle & theorem, Entropy changes in reversible & irreversible: .processes,. Entropy- o
- temp erature diagrams, Third law of thermoclynamrcs (statement only], Unattamablhty of absolute zero.

- . 1

Thérmodynalnlcal Potentials: Enthalpy, Glbbs, Helmholtz and Internal En&rgy
~ relations and applications - ]oule-Thompson Effect Clausnus— Clapeyron Equatlon' ’

CV] CP/CV, TdS equations. RO

Kmetlc Theory of Gases: Derlvatlon of Maxwell’s 1aw of dlstrlbutlon of velocme :
verification, Mean free path, Transport Phenomena._ Viscosity, -“Conductlon .an
equipartition of energy and its a‘pphcatxons to spemﬁc?heat o gases, nono-:

. Theory of Radiation: Blackbody radlatlon, Spectral dlstnbutlon, Concept of Energy Den31ty _ )
of Planck's law, Deduction from Planck’s 1aw~Rayle1gh ]eans Law, Stefan Boltzimann Law. "and W1en s

- displacement law. AR _l\: "'(5 ectures)_. L

” Statistical Mechan1CS° Maxwell- Boltzmann law - dlstr1butlon of veloaty, Quantum statlstlcs .'Phase
space - Fermi-Dirac dIStI‘lbuthI‘l law - electron gas - Bose Emstem dlstnbutlon law - photon gas -

comparison of three stat1st1cs [9 Lectures) -

Reference Books:

1. Thermal Physics, S. Garg, R Bansal and C, Ghosh 1993 Tata McGraw.Hlll
2. ATreatise on Heat, Meghnad Saha, and B.N. ervastava, 1969, Indian Press.
3. Thermddynamics, Enrico Ferml, 1956, Courier Dover Publlcatlon

4. Thermodynamics, Kinetic theory & Statnstxcal thermodynamrcs, F_W Sedrsand:

,G.L. Salinger. 1988, Narosa,
Un1vers1ty Physics, Ronald Lane Reese, 2003 Thoms_on Brooks/ Cole
Advanced Text Book or. Heat, P K Chakrabartl, '?_‘LDth Edltlon, Re

- Publishers. \ : :
7. Heat Thermodynamlcs and Statlstlcal Physncs, Brulal Dr N Subrahmanyam and i

Hemne, S. Chand Pnbhshers. - i

- 1

gxr'.n

. Session 2023-2027 onwards .
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MN-lQ Practical
- Credit: 01  Lectures: 30(15X2)

',-!nstruction to Question Setter for Coe ;'-5' :
" End Semester Examination (ESE}: R T U A P S
. There er be one Pract:ca! Examination of 3Hrs duration, Evaluation of Practical Examination will be asperithe. .~

method _ 2
Measurement of Planck s cons ant usmg b]ack . dy radlatlon

. To detcrmme Stefan’s Constant. '

To determlne the Coefficient of, Thermal Conductlvlty of Cu by Angst_rg
by Le

Charlton s disc method. o _e,' :
7. To determine the temperature co-efflclent of resnstance by Platmu !
thermometer. L : o e :

Reference Books:

1. ‘Advanced Practical Physws for students B, L Flmt and H T, Worsnop, 19'71 AsmPubhshmg
House. : '

2.
3.
. -Publication.
4, Atextbookon Practlcal Physms,}( G Mazumdar and B, Ghosh Sreedhar Py
2016, el TS
5. Advanced Text Book on Heat
Publishers. o - S
6. AText Bool ofPractlcal Physu:s,l Prakash&Ramaknshna 11th Ed 2011 R 1ab'Maﬁa1.
7. B.Sc.Practical Physics, N. N, Ghosh, Bharati Bhawan Publishers. RN fo
8. B.Sc. Practical Physics, C. L. Arora, S. Chand & Company. o

Session 2023-2027 onwards
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' .S‘emester Internal Examingtion {S!E 1'0 marksL el ; CHEe
" There will be two  group of questions. Questwn No.1 will be very. short answer ty pe in Group A consrstfn_g I

At the end of this course, students wlll o

,o#ﬂﬂ%}\

ﬁHoﬁs JRESEARCH PHYSICS MINOR ~
SEMESTER VI '

 PHYSICS- MN-1D; WAVES & OPTICS
(Credlts Theory-03, Practncals_Ol] i

'MN-1D: Theory
Credits: 03 Lectures: 45

Giond of BEiirk each. Group B wr" contain descnptwe type
to answer.

End Semester Examination {ESE 60 marks);
There will be two group of guestions. Grou

superposxtlon of harmonic osc1llatlons leadmg to. phy51cs of travellmg and standmg wav' :
_course helps in understandlng forced Vlbratlons ';resonance, aco ISt ;of
Revérberation and time of reverberatlon absorptlon coef 1c;enh ‘The, course :
depth understanding of wave phenomena of llgh'_,E namely, 1nterferende, '
polarlzatlon with emphasis on practlcal appllcatlons of the same

COURSE LEARNING OUTCOMES

Understand Simple harmomc osc1llatlon and superposmon pr1nc1ple _ _
Understand superposmon of a range of collmear and mutually perpenchcular srmpleharmomc_ :
mOtIOHS and thelr apphcatlons i SR i - - o

solving a range of physncalsystems on 1ts ba51s._ / T
s Understand different types: of waves and thelr_Velomtles _-Plane, Sphe __cal,' ‘Transverse, -
‘Longitudinal. RO : :

7. d Understand Concept of normal modes in transversefand longltudlnal anes- thelrfrequenaes

J

. and configurations: : : . L

s Understand Forced v1bratlons and .resonance; Fourler’s Theorem Acoustlcs of--bulldmgs,_ .
Reverberation and time of reverberatlon - Absorption coefficient - Sabine’s formula;: s

& Understand Interference as superposnlon of waves from coherent sourceSIderwed"} ] ’on‘_
parent source., - SN

sk Demonstrate “understanding of lnterference experlments Young's Double Slit, Fresnel’

biprism, Llyod’s - Mirror, Newton’s ngs, chhelson Interferometer and Fabr'y-Perot_

Interferometer

Session 2023-2027 onwards
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" dk Understand F1aunhoffer lefractlon‘_from apertures_.Rec ngular, _
Circular apertures, : :

Fresnel's Integrals, Cornu’s. Spiral and lts applldatlons - 5
"% Understand the phenomenon of polarlzatlon of llght productlon and nalySI “of lane, RS
circular and elliptical polarized light, ' : L -
4 In the laboratory course, student will gain hands-on expenence of usmg various - optlcal -
L instruments and making finer measurements of wavelength of light nsmg New :

experiment, Fresnel B1pr1sm etc. ';'Resolvmg power of 6p_t|cal equlpment can be earn

and time of reverberation -~ i 3
# The students shall develop an understandmg onvarlous opticalphenom princip
and applications optical 1nstruments S S

COURSE CONTENT .

- _ Superposmon of Two Collinear’ Harmonlc oscillations: Lmearlty & Superp031tion Prmcrple (1) o

Oscﬂlalmns having equal frequencnes and (2) Oscnllations havmg dlfferent frequenmes (Beats}.: .
. _ . [4 Lectures) -

PRI

Waves Motion: Transverse waves on a strmg Travellmg and standmg waves on'a strmg' Normal Modes
of a string. Group velocity, Phase velocrty EREERTTRDR o (6 Lectures)
- Sound: Forced vibrations and resonance, Fourier's Theorem Appllcatlon to saw tooth wave: and square .
wave. Acoustics of buildings, Reverberatlon and tlme of reverberatlon Absorptlon 'coefﬁc1ent Sabine’s
'f[]rmula S ::.:___. . i"_ . . R 8 L l‘BSJ .. ..

Interference: Interference: D1v151on of amplltude and lelSlon of wavefront. Intepference’in Thin
- parallel and wedge-shaped fi Ims. Frmges of equal inclination (Haidinger ‘Fringes); Fringes’ ¢

thickness (Fizeau Fringes). Newtons Rings: measurement of wavelength and refractlve index.. .
o . o (8 Lectures]

: qual -

-

~ " Michelson’s interferometer: (1) Idea of form of frmges (no theory needed] [2) Determmatlon of
-wavelength (3) Wavelength dlfference, (4) Refractlve mdex, and (5] VlSlblllty of ﬁ‘mges & Lectures) -

~ Diffraction: Fraunhofer dlffractlon Slngle slit; Double Sllt Plane lefracnon gratm Fresnel Dxffractlon':.:;_
Half-period zones. Zone plate. Fresnel lefractlon pattern of. a stralght edge, a slit a,é_d=a wire: 1ng-half- :
period zone analysis. . A Y.

* Polarization: Transverse nature of hght waves Plane polarlzed hght producnon and analysls' C
‘and elliptical polarization. . RN CRE . - [5 Lecltllres) .

' Reference Books;

1. Waves: Berkeley Phy51cs Course, vol. 3, Francis’ Crawford 2007, Tata McGraw-HzllL o
2 The Physics of Vibrations and Waves, H.]. Pain, 2013, ]ohn Wlley and Sens.: . ¢
_ 3. The Physics of Waves and Oscﬂlatlons, N.K. Bajaj, 1998, Tata McGraw Hill. _
4, Oscillations & Waves, Satya Prakash Pragatl Prakashan, Meerut Ed}tlon Xi, 2019 .
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. 5. Sound, K. Bhattacharyya, Shreedhar Prakashanl Rep

A text book of Sound, M. Ghosh S. Chand & Company, 1998
" A text book of Oscillations, ‘Waves and Acoustics, M Ghosh & D Bhattacharya, s Chand : 2016-

A textbook of Sound, N Subrahmanyam, Brij Lal, S, Chand Second Edition, 2018
Fundamentals of Optics, F. AJenkins and H.E Whlte 1976 McGraw Hill
10. Principles of Optics, B.K. Mathur, 1995, Gopal Prmtmgj"-._! el
11. Fundamentals of Optics, HR, Gulatl and D.R:Khanna 1991 R/Chand *'i
12. University Physics. F.W. Sears, MW Zemansky and H D, You 2. 13/e,.' 98
Addison-Wesley. T ’ SRR
13. Introduction to Geometncal and Physncal Optlcs, B K Mathur, Gopal Prmtl
14. Geometrical and Physical Optlcs P.K. Chakraborty,i
15, Introduction to Geometrical and Physical Optics; B’,-.
o 16, A Text Book on nght B. Ghosh and K, G. Mazumdar,
© 17. A Text Book of Optlcs Dr N Subrahmanyam, Brulal

.. MN-1D: Practical
- Credit: 01  Lectures: 30[15X2)

Instruction to Question Setter for . S Lo : Covel e
End Semester Examination (ESE]: e _ o SN
There will be one Practical Examination of 3Hrs durat:on Evaluat_fo'n of Practical Examination will be as per the

Jfollowing guidelines: . S . B I

: 1. To determine the Frequ
P and to verify A2 - T Law. -

2. To investigate the motion of coupled osallators
& 3. To study Lissajous Figures, - -.-'- Lo
4 4. Familiarization with: Schuster's: focusmg, deter' nation anglé of prism;
» 5, Todetermine the Refractive Index of the Material of a Prism using Sodium nght e _
i 6. To determine Dispersive Power of the Material of a Prlsm using Mercury nght o R ': .
N 7. To determine the value of Cauchy Constarits. o R I
8. To determine the Resolving Power of a Prism. I I : -
9. To determine wavelength of sodium light usmg Fresnel Blprlsm

.-To determine wavelength of sodium light using Newton s Rings.. : _ S
. To determine the wavelength of Laser light using lefractlon of Single Sllt , _
. To determine wavelength of [1) Sodium and (2] Spectral lines of the Mercury*llght us

L
= o

[y
]

diffraction Grating S :
13. To determine the Resolvmg Power of a Plane Diffrac ’on Gratmg

. Reference Books:

1. Advanced Pracucal Physws for students, B L Flmt and HT Worsnop, 1971 A31a Publlshlng .
House, :
.. 2. Advancedlevel PhyswsPractlcals,MichaelNelsonand]onM Ogborn,4thEd1tlon reprinted1985 -
- ~+ ¢  Heinemann Educational Publishers.- : .
T . 3. A Laboratory Manual of Phy51cs for Undergraduate Classes, D.P. Khandelwal 1985 Vam

+ Publication. - .
4. ‘A text book on Practical Physws, I{ G Mazumdar and B Ghosh Sreedhar Publrshers, Reprmt :

2016.

e35|0n 2023 2027 onwards
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" Note: There may be subdivisions in each questron asked in Theory Examinatrons N N _' o
Practical/ Demonstration/ Skiil test & Vwa voce: 25 marks RSN : S

_COURSE CdNTENT B s s

. and equwalent circuits, and sun tracklng systems

Lo,
i

Supogtin S B

" MN:2A: Theory
‘Lectures: 45 -

_Conventional energy sources: Fossil fuels & Nuclear energ}? productlon &extra lon, usage-

-'-'5:Renewab1e energy SOUrces:. lntroduction Need of renewable energy, )
~'sources. An overview of developments in Offshore Wmd Energyf Tidal Energy
. " Ocean Thermal Energy Conversmn, solar energy, blomass,
-'geothermal energy tidal energy, Hydroelectncrty

: : HONS ;’RESEARCH PHYSlCS MINOR

Instruction to External examiner for Wrrtten Test ( Theory) 75 marks o
There will be two group of questfons Group Ais co whrch will con_tam :

of

answer.

Non Renewable energy sources: lntroductlon Energy concept sources in general 1ts 51gm cance &
necessity, Classification of energy sources: Primary and Secondary energy, _Commercnal;and ‘Non-

. commercial energy, Renewable and Non-renewable: energy, Conventional and Non-conventlo al energy,
Based on Origin- -Examples and hmltatlons. lmportance of Non-commercnal energy res ources '

[7 Lecbures]

limitations. Impact on environment and therr lssues & challenges iva*erwew of In world-eners
scenario with latest StatlSthS- consumptlon & necessrty Need of eco-fr1endly & grieen éhe
related technology. P : '

Solar energy: Solar Energy-l(ey features, its 1mportance, Merits & demerlts of solar energ}’, Apphcatlons -
of solar energy. Solar water heater, flat plate collector; solar dlstillatlon, solar cooker, solar green ouses,

solar, cell -brief discussion of each. Need and characteristxcs of photovoltenc [PV) systems,. 1odels
1._ . C

Session 2023Wards
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. Ocean Energy Potential agamst Wlnd and Solar, Wave Characteristics and-fstatlstlc_

‘Devices, Tide characteristics and Statlstlcs Tide Energy Technologies, Ocean Thermal Energy S
: [8 Lectures)

Solar energy - M P Agarwal S Chand and Co. Ltd
Solar energy - Suhas P Sul{hatwe Tata McGraw

i
2
3
4,
5. Dr. Pjayakumar Solar Energy Resource Assessmi
6. J. Balfour, M. Shaw and S. ]arosek Photovoltalcs, Lawrence ]<Goodr1ch (USA

-2A: Practical Demonstratio / Skill test & Viva oce

Lectul;es 30 ISXW] -

lnstructron to Extemal examine: for End Semester Examination (ESE)

Performance testmg of solar cooker. -
Measurement of 1 V characteristlcs of solar cell

Study the characteristics of wmd . -
Study of charge and discharge characterlstlcs of storage battery _
Study of charging and discharging behaviour of a capacil:or : B
Performance estimation of a fuel cell. : : SRV
Study of effect of temperature on the performance of fuel cell
Demenstration of Training modules on ‘Solar‘energy; wmcl energy, etc
10 Conversion of vibration to voltage using pi iezoelectric materlals

11. Conversion of thermal energy mto voltage usmg thermoelectrlc modules

S A i o

SEMESTER IV

Instruction to External examiner for Wntten Test { Theory) 75 marks L
There will be two group of q uesuons Group A i, a whrch w_iH contam H

anwer
sion 2023-2027 onwards
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‘Note: There may be subdivisions in each quest:on asked in Theory E
aPractrcnf/ Demonstration/ Skill test & Viva'voce: 25 marks

_ The aim of this course is to enab!e the students to be famrhar with varrous aspectl _
‘their usage through hands-on mode. 'I‘hrs course enables students to: "hderstand !
‘ measurement devices such as e!ectromc voftmeter, Oscillascope, s
’ bndges dfgftaf mstruments etc

"MN-ZB: Theory
'Lectures: 445

COURSE CONTENT

Basic of Measurement: Instruments accuracy, precxsnon, sensitlwty, resolution range. " etc Errors in
measurements and loading effects. Multimeter: Principles of measurement of dc voltage and dc current :

ac voltage, ac current and resistance. Speciflcatlons ofa mu}tuheter and thelr sxgmf Icance.: R
. _ L (5 Lectures)

" to input impedance and sen31t1v1ty Pr1nc1ples ‘of volta"e, ._mee'suljem'en
SpeCIfl(JathI'!S of an electrocholtmeter/ Multxmeter and thelr s'lgmf cance ACmil
© AC millivoltmeters: Amplifier- x‘ectlﬁer, and rectlf” er- y
spec:ﬁcetlonsandthe1r31gn1ﬁcance AN

foousmg and acceleration [Explanatlon only— no mathematlcal treatment) brlef dlscussmn on s
phosphor visual persistence &chemical composmon Tnne base operatlon, synchromzatlon Front
anel controls Specifications of a CRO and thelr s1gn1ﬁcance P ML [8 Lectures) -

N

brldges

Dlgltal Instruments Prmc1ple and workmg of dlgltaI meters "Comparlso .of and

instruments. Characteristics of a digital meter. Workmg ‘principles of dlgltal\foltmeter B
: [5Lectures)

stablhty, accuracy and resolutlon

" Reference Books:




. 2. Per formance and design of AC machmes M G Say, ELBS Edn.:
'3
o
it 5, Digital Electronics, Subrata Ghoshal 2012; Cengage
6
B Electronic circuits: Handbook of deSIgn and appllcatlons, U'i'ietze,
Higetiod

_slpstructmn te Extema! examiner for End Semester Examinaaen (ESE) _
"I‘here will be one Practical/Demonstration Exammatmn of 3Hrs duratmn Evaluatmn of

rExamlnatlon will be as per the following

& 7. Measurement of distortion of a RF signal generator using dlStOI‘thIl factor meter.
8

A
SEMESTER Vi

-beve gh ort answer type consisting o

. -Note: There may be subdivisions in each question asked in Themy Exammat:ons |
-+ Practical/ Demonstration/ SMH test & Vlva voce. 25’ marks b

| M%w

- Session 2023-2027 onwards
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Digital Circuits and systems, Venugopal 2011 Tata W
Logic cir cuit design, Shlmon P. Vmgmn, 2012 Sp

Electronic Devices and cu‘cmts S. Sahvahanan & N
Hill. P

Springer. ;
8. Electronic Devices, 7/e Thomas L. Floyd 2008 Pearson lndla

» QELQ

. resistance and high resistance. _ I L
2, To observe the limitations of a multlmeter for measurmg hlgh frequency volta

currents, - :
3. To measure Q of a coil and its dependence on frequency, uSlng a Q meter.:
4, Measurement of voltage, frequency, time period and phase angle using CRO
5. Measurement of time perlod frequency, average period usmg universal counter/
frequencycounter. : " -
Measurement of rise; fall and delay times usmga CRO

Measurement of R, L and C usmg a LCR brldge/ umvers' I

EHYSICS- MN-2C: OPTICAL INSTRUMENTS

Instruction to External examiner for Written Test { Theory) 75 marks ' | P
There will be two group of questions. Gri ~

of &I

answer.

P
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""3. ‘The course is aimed at equrppmg the students w:th the bi
! instruments like different types of mrcroscopes, tefesco
B enabling them to gam hands on expenence of usmg these‘ob

MN-ZC: Theory
Lectures: 45

- COURSE CONTENT
Basics of Optlcs Scope of optics, optical path, laws of reﬂectlon and refractlon as per-Fermat s_prmmple, '
- magnifying glass, Lenses (thick and thin}, convex and i concave lenses, Lens makers formulae for double
concave and convex lenses, lens equation. Focal and nodal points, focal length, lmage:
. combination of lenses, dispersion of light: Newton's expenment ‘angular dispe
~ power. Dispersion w;thout dev1at10n (No derlvatlonS'-"concep;s to be'
(ZI}Lectures] .

{f) Simple microscopes .
(i) Compound microscope :
(iii)Electron microscopes

- (iv) Binocular microscopes

“Télescopes and Spectrometer: Construction, working éha-unlit'ieé"(i)sl" C
¢ (i) Astronomical telescopes -f. . -
(ii) Terrestrial telescopes S
(iii) Reflecting telescopes,

..Reference Books:

(;a]en Duree, Optu:s for Dummles Wlley, 2011

E Hecht Optics. Pearson 5th Edltlon,2019 N - ;
A K. Khurana, Theory and Practlce of Optics & Refractlon E]sewer Indla' 2016
Fundamentals of Optics, F,A Jenkins and HE Whlte 1976, McGra_w Hill
Principles of Optics, B.K. Mathur, 1995, Gopal Prmting et
Fundamentals of Optics, H.R. Gulati and D.R. Khanna,.-_, : _9'1,-RL‘ Ch’dﬁdl?ﬁbl_ 1S ¢ _
University Physics. FW. Sears, M.W. Zemansky and H. D Young. 13/e, 1986 o S,
Addison-Wesley. : ' -
9. Introduction to Geometrical and Physncal Optics, B. K. Mathur, Gopal Prmtlng, o

. Geometr:cal and Physmal Optlcs P.K. Chakraborty, New Central Book Agancy (P) Ltd.

=B - ST B A

- Lecture:i_. 30 [15X2)
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Find position and size of the imageina magmf}nng glass and magmﬁcatlon
Observe rain bows and understand optics. Create: a 1nbow' :

Find out what makes a camera to be of good q'
Observe the dlspersmn of llght through prlsm.
Make a simple te]escope usmg magmfymg glass ar
Learn principle of refraction using prisms, - )
Check bendmg of light in dlfferent substances and ﬁn out what matters her

b I Sl ol

 SEMESTERVHI

" PHYSICS MN-2D: DIGITAL SYSTEMS
Crechts 04 (Theory + Practical/ Demonstration/ Skll! test & Viva voce]

_ Instructmn to External examiner for Wntten Test ( Theory : mar
There w:H be two group ofquestmns Group A is com ulso y whichwill e

answer. :
Note: There may be subdivisions in each questmn asked in Theory Ex mmatmns
Practlcal/ Demonstration/ Skill test & Viva voce: 25 marks B s

" The aim of this course is to enab!e the students to have a bas:c understandmg of Bool
-+Circuits, flip flops etc. and also have a hands- on expenence ofstudymg and desfgnmg _

MN-21); Theorv
- . Lectures: 45

COURSE CONTENT

| D:gltal Circuits: leference between Analog and Dlglta Ciicuits.. D
- and Binary to Decimal Conversion, BCD, Octal and Hexadeamal numhers AND R__and N
{realization using Diodes and Transistor}. NAND ancl NOR-!Gates as Umversal ( XOR:z
Gates. ‘

- Boolean algebra: De Morgan's Theorems Boolean Laws.
Algebra. Fundamental Products. 1dea of. Mmterms and.. Maxts
Equwalent Logic Circuit by [1) Sum of Products Method an ( 2) Kgr’x‘naugh:_l\fl_a

Data pmcessmg circuits: Basw 1dea of Multlplexers, De—mu___ plexers, Decoders, Encoders. 2
' (5 Lectures] C

. Arithmetic Circuits: Bmary Addltlon Bmary Subtraction usmg 2's Comp]ement Half and Full Adders. :
s Half & Full Subtractors. P ; > e _(3 Lectures)' L

" Session 2023-2027 onwards
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' Sequential Circuits: SR, D, and JK th Flops Clocked {Level
' s -and Clear operations. Race- around condltlons m]l( Fllp' Top;

Reference Bools:

1. Digital Principles and Appllcatlons, A.P Malvino,

McGraw Hill. ;
Fundamentals of Dlgltal Clrcults, Anand Kumar, Zm‘ Edn 2009 PHI Learnmg Pvt. . Ltd

Digital Circuits and systems, Venugopal, 2011, Tata M(‘:Graw Hlll
Digital Electronics G K Kharate ,2010, Oxford Uanersr“' Press.,
Digital Systems: Principles & Applications, R) Toccx, N S Wldmer, 2001 PHI Learmng
Logic circuit design, Shimon P. Vingron, 2012, Sprmger. _
Digital Electronics, Subrata Ghoshal, 2012, Cengage Learnmg
Digital Electronics, S.K. Mandal, 2010 1st edltion, McGraw Hlll'_ .
Microprocessor Archltecture Programmmg & appllcatlons'“'wnh 80 :
Prentice Hall. tL CoaTETE
10. Digital Electronics, Floyd.

11. Digital Computer Electromcs, Malvino. _ ;
12. Digital systems & Apphcatlons, Dr Umamageswan and Dr. ‘M S1vakuma '

2022-23. :

W@ NO AW N

- MN-2D; Practical/ Viva voce/ Demonstration/ Sklll test
Lectures: 30.(15}(2)_ e

- Bractical/ Denfonstration
Instruction to Exter m:d examiner fm End Semester Examination {ESE) _
Theae wﬂl be one Pract:ca]/Demonstratmn Examination of 3Hrs durauon Evaluatlon of Pracncal/Demonsti atlon

idelines:

1. To design a switch (NOT gate) usmg a transnstor G :
2. To verify and design AND, OR, NOT and XOR gates usmg NAND gates

3. To design a combinational logic system fora spemﬂe : rutﬁ ab]e

4. To convert a Boolean expression into loglc cwcuxt an desngn It usmg loglc gate ICs
3 ) : i

6.

7.

. To minimize a given logic circuit.
To study Half Adder and Full Adder and Truth Tabl : _r_iﬂcation. _ :
To study Half Subtractor and Full Subtractor and Truth tablé verification. ‘

Session 2023-2027 onwards
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FORMAT OF QUESTION PAPER FOR SEMESTER INTERNAL EXAMINATIONS

Questior format, for IOMarE__ -

| EMmlo
| General Instructionss

1 PO CITEIT T T T

ET YT IO

. Session 2023-2027 onwards .
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FORMA'T OF QUESTION PAPER FOR END SEMESTER UNIVERSITY EXAMINATIONS

Question format for 60 Marks:

‘_ o DU O T Subjectf Code

D] FM.=60___ - e Tlme-3Hrs.

General Instrizetions: - :
. Group A carries very short answer type compu]sor}' questwns.

P it.
{1,
1v.
V.

Angwer 3 aut of S subjeetive/ deseripive questions given in Grnup
Answer in your own words ag fir as practicable, ’ .
Answer al] sub parts of a question at one place.
Numbers in right indicate ful! marks of the. question,

_G_rm;

1
I rereteasieseces

| | PN

i, erriseiniirnns

Vo enniee

3

renmLapEEbEsEEY

M.=75
Géngral Instrucllons.

1. mapsagea T ey

i abran




