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BACHELOR OF SCIENCE 
Eligibility for admission in First Year of B.Sc. Mathematics is 10+2 examination of any Board with at 

least 50% marks. With regard to admission on reserved category seats government rules will be 

applicable. 

SCHEME OF EXAMINATION 
The number of the paper and the maximum marks for each paper together, with the minimum marks 

required to pass are shown against each subject separately. It will be necessary for a candidate to pass in 

the theory as well as the practical part of a subject/paper, wherever prescribed, separately. 

 

Classification of successful candidates shall be as follows: 

First Division  60%  of the aggregate marks prescribed in Semesters  

Second Division 50%            I to VI taken together 

  

All the rest shall be declared to have passed the examination.  

 For passing a candidate shall have to secure at least 40% marks in each course (Theory and Practical 

separately).  

 No division shall be awarded in Semesters I to V. 

 Whenever a candidate appears for a due paper examination, she will do so according to the syllabus in 

force. 

 A candidate not appearing in any examination/absent in any paper of term end examination shall be 

considered as having DUE in those papers. 

 

Program Outcome 
On successful completion of B.Sc. Maths, the students will be able to- 

 Understand the concepts and fundamental principles of Physics, Mathematics and Chemistry. 

 Be equipped with practical knowledge in the respective field. 

 To develop scientific skill for future analysts. 

 To acquire logical and creative skills. 

 To inculcate research aptitude. 

 Be eligible for different competitions exams like SSC, Bank PO, Civil Services, Defence Services etc. 

 To enhance skills in animation, architecture, mining etc. 

Program Specific Outcome 
On successful completion of the programme, the students will be able to  

 Relate electricity and magnetism and the associated phenomena. 

 Understand the difference between classical and quantum concepts of Physics. 

 Analyze the various types of circuits and solve the related problems. 

 Perform the laboratory exercises in electronics, mechanics, optics and thermodynamics. 

 Pursue careers as Research Scientist, Future professors, Civil Services and Researcher. 

            

End Semester Examination Pattern 
Maximum Marks: 50         Duration: 2½Hrs. 

Section A     10 * 1 =10 marks 

Contains 10 Questions of 1 mark each & all are compulsory to do.   

Three questions from each unit (but 4 questions from one unit) 

3 + 3 + 4 = 10 Questions 

Section B     3+3+4 = 10 marks 

Contains 3 questions with internal choice (Two questions from each unit). 

 (2 Questions of 3 marks & 1 Question of 4 marks) 

Student has to do 3 questions and at least one question from each unit.                    

Section C     3 * 10 = 30 marks 

Contains 3 questions with internal choice (Two questions from each unit).  

Each Question carries 10 marks.  

Student has to do 3 questions and at least one question from each unit. 
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End Semester Practical Examination Pattern 

Maximum Marks: 40                Duration: 3 Hrs. 

Note: 

1. A Laboratory Exercise File should be prepared by each student for each practical paper and should 

be submitted during practical examinations. 

2. One internal and one external examiner shall conduct two practical exams, in a day, of a batch of 

60 students. 

3. Duration of practical exam is 3 hours. 

4. Practical of 40 marks distribution is as under: 

Distribution of Marks for Practical: 

Experiments: = 20 marks, Spots = 08 marks, Viva Voce: = 07 marks,  

Record: =05 marks, Lab. Work= 10* marks 
 

  



SGCA/B.Sc. Maths (Physics) 2023-24 

Course Structure B.Sc. Maths – I Year 

 

Semester – I 

 

MJPHY–101: Mechanics 
Max. Marks: 75          Min Marks: 30 
Credits: 03           Duration : 2½ Hrs 

Learning Outcome 

On successful completition of the course, students will be able to: 

1. Solve problems of Kinematics and Mechanics based upon conservation. 

2. Study flow of liquid, Bernoulli’s theorem and its applications. 

3. Explain elasticity, its types and its application in bending. 

4. This paper will help in skill development in the field of properties of Matter. 

Unit – I 

System of particles, Centre of mass, Centre of mass of two particles and N particles systems, motion of 

centre of mass, Concept of  reduced mass , energy and momentum conservation, concepts of  elastic and 

inelastic collisions.Elastic Collision of two particles moving in one dimension and in two dimensions. 

Angular momentum of a system, Conservation of angular momentum, angular momentum of system 

about an arbitrary point and rigid body motion, Rotational motion, equation of motion of a rotating body, 

kinetic energy of rotation and idea of principles axes 

Unit – II 

Kinematics of moving fluids, Equation of continuity, Bernoulli’s theorem and its applications – atomizer, 

Torricelli’s theorem and ventruimeter, Viscous fluids, Stream line and Turbulent flow, Poiseuille’s law, 

Capillary tube flow, Reynold’s number, Stokes law, Terminal velocity, Surface tension, its applications 

and surface energy, molecular interpretation of surface tension. Surface Energy, Excess pressure inside a 

soap bubble, a liquid drop and an air bubble 

Unit – III 

Elasticity, stress & strain, Small deformations, Young’s modulus, Bulk modulus and Modulus of rigidity 

for an isotropic solid, Energy stored in a stretched wire, Poisson ratio, relation between elastic constants. 

Theory of bending of beams and Cantilever supported at both ends and loaded at middle. Torsion of a 

cylinder, Bending moments and Shearing forces, Maxwell’s Needle. 

Reference Books: 

 V.K. Jain, (2009), Classical Mechanics,2nd Edition, Anne Book Private Ltd. 

 H. Goldstein, Classical Mechanics, 2nd Edition, Addison-Wesley 

 3 E.M. Purcell, (2017), Berkeley Physics Course, Vol. I Mechanics 3rd Edition, M C Graw Hill Edu. 

 R. S. Gambhir, (1992), Mechanics, CBS Publishers and Distributors 

 Joseph Stiles Beggs, (1993)  Kinematics, CRC Press 

  

Physics Semester I 

Paper Code 
Nomenclature 

Of the Paper 

Contact 

Hours 

Per Week 

Credits 
Total Marks Max. 

Marks 

Min. 

Pass 

Marks 

Exam 

Duration 
CIA ESE 

MJPHY-101 Mechanics 03 03 25 50 75 30 2½ Hrs 

MJPHY-102 Practical 02 01 0 25 25 10 4 Hrs 

Physics Semester II 

MJPHY-201 Electromagnetics 03 03 25 50 75 30 2½ Hrs 

MJPHY-202 Practical 02 01 0 25 25 10 4 Hrs 
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MJPHY-101:  

 : 75 30

03 : 2½ 
 I 

cgqd.kh; ra=] nzO;eku dsUnz] nzO;eku dsUnz dh xfr] nksd.kh; vkSj cgqd.kh; fudk;ksa dk nzO;eku dsUnz] 

lekfur nzO;eku ] ÅtkZ ,oa losax laj{k.k] izR;kLFk ,oa vizR;kLFk VDdjs] d.kksa dh izR;kLFk VDdj ,d 

vkSj f}fofe;] dks.kh; laosx] dks.kh; laosx dk laj{k.k] fdlh LoSfPNd fcanq ds ifjr dks.kh; laosx] n`< 

fi.M dh xfr] ?kw.kZu xfr] n`<+ fiaM dh xfr ds lehdj.k]?kw.kZu xfrt ÅtkZ ,oa eq[; v{kA 

II 

xfr'khy rjy xfrfd % lkarO; lehdj.k] cuwZyh izes;] izes; ds vuqiz;ksx& vkWVksekbtj] osapqjhehVj] 

Vksfjlsyh izes;] ';ku rjy /kkjk] js[kh; ,oa fo{kqC/k vjs[kh; izokg] Iokt; fu;e] ds'kuyh esa nzo izokg] 

jsukWYM la[;k] LVksd fu;e] Vfe±uy osx] i`"B ruko] vuqiz;ksx o i`"Bh; ÅtkZ] vUrj vk.kfod cyksa ds 

vk/kkj ij i"̀Bruko dh O;k[;k] lkcqu ds cqycqys ds vUnj nkc] ikuh dh cwan vkSj gok ds cqycqys ds 

vUnj nkcA  

III 

izR;kLFkrk% U;wu folaxfr;ka] ;ax dk izR;kLFkrk xq.kkad] vk;ru izR;kLFkrk xq.kkad o le:i <ksl ds fy, 

vi:i.k xq.kkad] f[kph gqbZ Mksjh es mtkZ lap;] ik;tu xq.kkad] fofHkUu izR;kLFkrk xq.kkadksa esa laca/k naM+ks 

ds cadu dk fl)kUr ,oa dsfUVyhoj] nksuks fljks ij fVdh ,ao e/; esa Hkkfjr n.M dk cadu] csyu 

dk ,asBu] cadu vk?kw.kZ o ,aBu cy ls eSDlosy lqbZA 

: 

 izks. ,se .ih .lDlsuk, ;kaf=dh, uohu  l+aLdj.k CBH  

 
 

MJPHY – 102 Practical  

Max. Marks: 25              Min. Marks: 10 

Credits: 1          Duration: 4 Hrs 

List of Experiments: 

1. Modulus of rigidity by Maxwell’s needle 

2. Elastic constants by Searl’s method 

3. Viscosity of glycerine through a uniform capillary tube 

4. Low resistance by Carey Foster’s Bridge with callibration 

5. Draw forward and reverse bias characteristics of a semiconductor diode. 

6. Study of parallel axis for moment of Inertia 

 
MJPHY-102   

: 25 10

01 : 4 

1. eSDloSy lqbZ }kjk rkj dk vi:i.k xq.kkad Kkr djukA 

2. lyZ midj.k }kjk fofHkUu izR;kLFkrk xq.kkad Kkr djukA 

3. ds’k ufy;ks esa nzo ds izokg ls “;kurk v/;;u djukA 

4. dsfjQksLVj lsrq dh lgk;rk ls vYi izfrjks?k dk eku Kkr djukA 

5. vxzz ck;l ,oa ik'p ck;l ds vfHkyk{kf.kd odzA  

6. tMRo vk?kw.kZ ds fy, lkekUrj v{kksa ds fu;e dk v/;;u djukA 
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Semester – II 
 

MJPHY – 201 Electromagnetics 
Max. Marks: 75         Min. Marks: 30 

Credits: 3          Duration: 2½ Hrs 

Learning Outcome: On successful completition of the course, students will be able to: 

1. Understand gradient, div and curl and their applications. 

2. Classify Electrostatic properties of conductors and various boundary conditions.  

3. Explain Magnetic field and analysis of AC circuits. 

Unit - I 

Scalars and Vectors: dot products, vector product, triple vector product, gradient of scalar field and its 

geometrical interpretation, divergence and curl of a vector field. Electric Flux and magnetic flux, flux of 

vector field, Gauss’s divergence theorem, Stokes theorem. Gauss’s Law. Integral and differential form 

form of Gauss’s Law, Coulomb’s law and vector form of Coulomb’s Law. Elecric potential at any point 

due to a charged shell and charged non-conducting solid sphere.   

Unit – II 

Electric field in matter: atomic and molecular dipoles, permanent dipole moment. Capacity of parallel 

plate capacitor (with partially or completely filled dielectric), electric displacement, Lorentz local field 

and Clausius Mossotti equation 

Electrostatic field – conductors in electric field, Boundary conditions for potential and field at dielectric 

surface, Poisson’s and Laplace’s equations in Cartesian, cylindrical and spherical polar coordinates 

(without derivation). 

Unit - III 

Concept of magnetic field B and magnetic flux, Biot-Savart’s law, B due to a straight current carrying 

conductor, Ampere circuital law (integral and differential form), Force on a current carrying wire and 

torque on a current loop in a magnetic field, Maxwell’s equations (integral and differential form) and 

displacement current. 

Electromagnetic induction, Faraday law (its integral and differential form) Lenz’s law, mutual & self 

inductance, Charging, discharging of condenser through resistance, rise and decay of current in LR 

circuit, decay constant, transient in LCR circuit 

Reference Books: 

 Ed. E.M. Procell, Electricity and Magnetism, (Mc Graw   Hill) 

 Haliday and Resnik, (2007) ‘Physics’-Vol. II, Wiley 

 D. J. Griffith (2015) “Introduction to electrodynamics”, Pearson Education India Learning Pvt.Ltd. 

 A.M. Portis, ‘Electromagnetic field’, John Wiley&sons  

 V.V. Savate, (2015) ‘Electromagnetic field and Waves’, (Wiley Eastern Ltd., New Delhi.) 

 

MJPHY-201 : 

 : 75          : 30

03 : 2½   

 I 

lfn'k o vfn'k jkf'k;ka % vfn'k xq.kuQy] lfn'k xq.kuQy] f=lfn'k xq.kuQy] vkns'k {ks= dh izo.krk 

,oa bldk T;kfefr; foospuk] lfn'k {ks= dk MkbotsZul o dyZ] fo/kqr vfHkokg] pqECkdh; vfHkokg] lfn'k 

{ks= dk vfHkokg] xkml MkbotZsUl Áes;] LV¨Dl Áes;] xkml dk fu;e  ¼vodyu ,oa lekdyu :i½ 

dwyke dk fu;e rFkk bldk lfn'k :i] fdlh fCkUnq ij vkosf”kr [kksy vkSj vkosf”kr Bksl dqpkyd xksys 

dh otg ls fo/kqr foHkoA 

II 
inkFkZ esa fo|qr {ks= % ijekf.od ,oa vkf.od f}/kqzo] LFkk;h f}/kzqo vk?kw.kZ] lekarj iV~V la/kkfj= dh /kkfjrk 

¼va'kr% vFkok iw.kZr% ijkoS/kqr ek/;e ds lkFk½] fo|qr foLFkkiu] ykjsUt dk LFkkuh; {ks=] 

Dykfl;l&ekslksVh laca/kA 
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fLFkj fo|qr {ks= % fo|qr {ks= esa pkyd] ijkoS/kqrh; i`"BHkB ij foHko ,oa {ks= ds fy, ifjlhek izfrcU/k] 

csyuh o xksyh; funsZ'kkadksa ds fy, ikWbtu o ykIykl lehdj.k ¼O;qRifr ugha½A 

III 
pqEcdh; {ks= dh vo/kkj.kk;sa ,oa pqEcdh; izokg] ck;ksV~&lkoZV~ ds fu;e] fdlh lh/ks /kkjkokgd pkyd ds 

fy, B ,sEih;j ifjiFkh; fu;e ¼vodyu ,oa lekdyu :i½] pqEcdh; {ks= esa fLFkr /kkjkokgh rkj ij 

cy ,oa /kkjkokgh ywwi ij cyvk?kw.kZ] eSDlosy lehdj.k ¼vodyu ,oa lekdyu :i½] foLFkkiu /kkjkA 

fo|qr pqEcdh; izsj.k] QSjkMs fu;eu ¼vodyu ,oa lekdyu :i½] ySat fu;e] Loizsj.k ,oa vU;ksU; izsj.k] 

izfrjks/k }kjk la/kkfj= dk vkns'k o fujkos'ku] LR aifjiFk esa /kkjk o`f) ,oa {k;] LCR ifjiFk dk {kf.kd 

O;ogkjA 

: 
 izks. ,se. ih. lDlsuk, fo+|qr pqEcdh;, uohu l+aLdj.k CBH 

 

MJPHY–202: Practical  
Max. Marks: 25         Min. Marks: 10 

Credits: 1          Duration: 4 hrs 

List of Experiments: 
1. Series LCR circuit to determine its resonance frequency and quality factor 

2. Verify truth table for basic logic gates OR, AND, NOT, NOR NAND, XOR 

3. Study of compound pendulum 

4. Conversion of galvanometer into voltmeter 

5. Conversion of galvanometer into ammeter 

6. Verify maximum power transfer theorem 

 
MJPHY-202:   

 : 25                        : 10 

01 : 4  
iz;ksxksa dh lwph 

1. Js.khc} L-C-R ifjiFk es vuqokn dk v/;;u djuk rFkk ifjiFk dk fo”ks’krk xq.kkad Q rFkk 

vuqokn vkoZfr Kkr djuk 

2. OR, AND, NOT, XOR, NAND, NOR ds rdZ }kj cukb;s ,oa bldh lR;rk lkj.kh cukb;s 

3. fiaM yksyd dk v/;;u djuk 

4. /kkjkekih dks oksYVehVj es cnyuk 

5. /kkjkekih dks vehVj es cnyuk 

6. vf?kdre “kfDr dk izes; fl) dhft, 
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Course Structure B.Sc. Maths – II Year 

 

Semester – III 

 

MJPHY – 301: Electronics-I 
Max. Marks: 75         Min. Marks: 30 

Credits: 3          Duration: 2½ Hrs 

Learning Outcome 

On successful completition of the course, students will be able to: 

1. Summarise Junction Diode, types of diodes and their applications. 

2. Compare Transistors, parameters and biasing of transistors. 

3. Explain different types of amplifiers and feedback in amplifier. 

4. This paper will help in skill development in the field of fundamental Circuits. 

Unit – I 

Energy bands in solids, Intrinsic and extrinsic semiconductors, carrier mobility and electrical resistivity of 

semiconductors, p-n junction diode and their characteristics, Zener and Avalanche breakdown, Zener 

diode, Zener diode as a voltage regulator. Light emitting diodes (LED), Photoconduction in 

semiconductors, Photodiode, Solar Cell, p-n junction as a rectifier, half wave and full wave rectifiers 

(with derivation), filters (series inductor, shunt capacitance, L-section or choke, п and RC filter circuits 

(No derivation). 

Unit – II 

Junction transistors, Working of NPN and PNP transistors, Three configurations of transistor (CB, CE, 

CC modes),Common base, common emitter and common collector characteristics of transistor, 

parameters of a transistor and their relation, D.C.load line. Transistor biasing; various methods of 

transistor biasing and stabilization, Junction Field effect transistor (JFET), Volt-Ampere relations. 

Unit – III 

Amplifiers, Classification of amplifiers, common base and common emitter amplifiers, RC coupled 

amplifier - two stage, concept of band width (no derivation). 

Amplifiers with feedback: Concept of feedback, positive and negative feedback, Advantages of negative 

feedback: Stabilization of gain, reduction of nonlinear distortion. 

Reference Books: 

 J.P. Agarwal, (2016), SolidState Electronics (PragatiPrakashanMeerut). 

 J.D. Ryder(2013)  Electronics Fundamentals and Applications (Prentice Hall India) 

 B.L.Theraja (2006) SolidState Electronics ,S chand & company 

 Jacob Millman and ChristoseHailkias, Integrated Electronics Analog and   

 Digital Circuits and   systems, McGraw Hill Ltd. 

 Albert Paul Malvino, (2007) digital computer electronics, Tata McGraw HillCo. Ltd.  New Delhi 

 

Physics Semester III 

Paper Code 
Nomenclature 

Of the Paper 

Contact 

Hours 

Per Week 

Credits 
Total Marks Max. 

Marks 

Min. 

Pass 

Marks 

Exam 

Duration 
CIA ESE 

MJPHY-301 Electronics-I 03 03 25 50 75 30 2½ Hrs 

MJPHY-302 
Thermodynamics and 

Statistical Physics 
03 03 25 50 75 30 2½ Hrs 

MJPHY-303 Practical 04 02 10 40 50 20 4 Hrs 

Physics Semester IV 

MJPHY-401 Electronics-II 03 03 25 50 75 30 2½ Hrs 

MJPHY-402 Optics 03 03 25 50 75 30 2½ Hrs 

MJPHY-403 Practical 04 02 10 40 50 20 4 Hrs 
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MJPHY-301: - I 
 : 75                     : 30 

03  2½ 
I 

Bksl inkFkksZsa eas ÅtkZ cSaM] vkarfjd ,oa ckg~; v/kZpkyd] okgd xfr 'khyrk ,oa v/kZpkyd ds fo|qrh; 

izfrjks/kdrk] p-n laf/k Mk;ksM ,oa bldh fo'ks"krk] thuj ,oa fgeL[kyu VwVus] thuj Mk;ksM] thuj Mk;ksM 

oksYVrk fu;eu ds :i esa] izdk'k mRltZd Mk;ksM ¼LED½] v/kZpkyd esa QksVks daMD'ku] QksVks Mk;ksM] lkSj 

lsy] p-n laf/k fn‘Vdkjh ds :i esa] va/kZ rjax ,oa iw.kZ rjax fn"Vdkjh ¼O;qRifRr lfgr½] fQYVj ¼Js.kh 

izsjdRo] ik'oZ iFk la/kkfj=] L vuqHkkx]  rFkk RC fQYVj ifjiFk½ ¼O;qRifRr jfgr½    

II 
laf/k VªkaftLVj] NPN rFkk PNP VªkaftLVj ds dk;Z] VªkaftLVj ds rhu ¼CB, CE, CC½ foU;kl rFkk mudh 

fo'ks"krk] VªkaftLVj ds izpkyu ,oa buds laca/k] DC yksM ykbu] VªkaftLVj ck;flax] fofHkUu izdkj ds 

VªkaftLVj ck;flax ,oa LFkkf;Rork] laf/k {ks= izHkko VªkaftLVj ¼JFET½] oksYV ,Eih;j lEcU/k  

III

izo/kZd] izo/kZd ds oxhZdj.k] CB ,oa CE ds izo/kZd] RC ;qfXer izo/kZd & nks pj.k] caSM pkSMkbZ dh 

vko/kkj.kk ¼O;qRifRr jfgr½ 

iqufuZos'kh izo/kZd% iqufuZos'k dk fl)kar] /kukRed o _.kkRed iqufuZos'k] _.kkRed iqufuZos'k ds ykHk% 

yfC/k dk LFkk;hdj.k] vjs[kh; fo:i.k dk U;wuhdj.kA  

: 

 izks. ,se .ih .lDlsuk, bysDVªksfud, uohu  l+aLdj.k CBH

 

MJPHY–302: Thermodynamics and Statistical Physics 
Max. Marks: 75         Min. Marks: 30 

Credits: 3          Duration: 2½ Hrs 
Learning Outcome On successful completition of the course, students will be able to: 

1. Explain the laws of Thermodynamics, thermodynamical functions and their applications. 

2. Compose Probablity Problems and relation between probability and entropy. 

3. Compare different types of statistics and their applications. 

4. This paper will help in skill development in the field of thermodynamics and statistics.   

Unit – I 

Thermodynamics: Zeroth law of thermodynamics. First law of thermodynamics and its limitations. 

Second law of thermodynamics and its significance, Heat engine, Carnot’s Heat engine and its efficiency. 

Joule Thomson effect, Joule-Thomson (Porous plug) experiment, conclusions and explanation, 

Mathematical expression of Joule Thomson effect. Entropy. 

Thermodynamical functions: Internal energy (U), Helmholtz function (F), Enthalpy (H), Gibbs function 

(G) and the relations between them, derivation of Maxwell thermodynamical relations from 

thermodynamical functions.  

                                                                       Unit – II 

Microscopic and Macroscopic systems, events-mutually exclusive, dependent and independent. 

Probability,  A- priori Probability Tossing any number of Coins, distributions of N (for N= 2,3,4), 

distinguishable and indistinguishable particles in two boxes of equal size, Micro and Macro states, 

Thermodynamical probability, Entropy and Probability (Boltzmann’s relation). Phase space, Division of 

Phase space into cells. 

Unit – III 

Need for Quantum Statistics: three kinds of statistics, basic approach in three statistics.Bose-Einstein 

energy distribution law, Application of B.E. statistics to Planck's radiation law, B.E. gas. Fermi – Dirac 

energy distribution law, F.D. gas and Degeneracy, Fermi energy and Fermi temperature.  

Reference Books: 

 Prakash S and Agarwal J P,(2008) Statistical Mechanics, KedarNath Ram Nath& Co,  Meerut 

 ReifF,(2009) Statistical Physics, Berkeley Physics Course Volume 5, McGraw Hill Book Co Ltd, 

New delhi 
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 McQuarrie D A, (2000) Statistical Mechanics, Ist Edition, Viva Books Pvt Ltd, New Delhi. 

 Richard Fitzpatrick,(2007),  Thermodynamics and Statistical Mechanics: An intermediate level 

course  

 Sharma J K and Sarkar K K,(2009) Thermodynamics and Statistical Physics, 2nd Edition, Himalaya  

Publishing , House  

 

 

MJPHY-302:  

 75                      30

 03  2½  

Z&I 

m"ekxfrdh; %& m"ekxfrdh dk 'kwU;kadh fu;e Å"ekxfrdh; dk I fu;e ,oa bldh lhek;sa] m"ekxfrdh; 

dk II fu;e ,oa bldk egRo] Å"ek batu] dkWuksZ btu o bldh n{krkA twy FkkWelu izHkko] 

twy&FkkWelu ¼lja/k MkWV½ iz;ksx] fu"d"kZ ,oa O;k[;k] Å"ekxfrdh; Qyu% vkarfjd ÅtkZ ¼U½  

gsyeg¨YVt dk;Z ¼F½ ,UFkkYih ¼H½]  

fxCl dk;Z ¼G½ buds vkil esa lEcU/k] m"ekxfrdh; dk;Z ls eSdlsoy Å"ekxfrdh; laca/k dk O;qRifRrA

&II 

lw{e fudk;s ,oa LFkwy fudk;s] ijLij vuU; ?kVuk,sa] vkfJr ,oa Lora=] iwoZ izkf;drk] flDds  ds fdlh 

Hkh la[;k dks mNkyuk N (N=2,3,4 ds fy,) o.kksZa dk vfoHks| ,oa vyx&vyx forj.k nks cjkcj vkdkj 

ds fMCcks es] lw[e ,oa LFkwy voLFkk,sa Å"ekxfrdh izkf;drk] ,UVªkWih vkSj izkf;drk ¼cksYVleSu laca/k½ ] 

dyk funsZ'kkdka'k] dyk funsZ'kkdka'k dk dksf"Bdk esa foHkktuA  

III 
DokUVe lkaf[;dh dh t:jrs %& rhu izdkj dh lkaf[;dh] 3 lkaf[;dh ds cqfu;knh n`f"Vdks.k cksl %& 

vkbUlVkbZu ÅtkZ forj.k fu;e] cksl & vkbUlVkbZu lkaf[;dh ds Iykad fofdj.kksa fu;e esa vuqi;ksx] 

QehZ& fMjSd ÅtkZ forj.k fu;e] QehZ&fMjSd xSl ,oa vid"kZ] QehZ ÅtkZ ,oa QehZ rkiA  

: 

 izks. ,se .ih .lDlsuk, Å"ek xfrdh ,oa lkaf[;dh HkkSfrdh, uohu l+aLdj.k CBH

 

MJPHY – 303: Practical  
Max. Marks: 50         Min. Marks: 20 

Credits: 02          Duration: 4 Hrs 

List of Experiments: 

1. Study characteristic curve of FET 

2. Forward and reverse bias characteristic curve of Zener diode 

3. Draw input and outoput characteristic curves of common base NPN/PNP transistor 

4. Draw input and outoput characteristic curves of common emitter NPN/PNP transistor 

5. Determine thermal conductivity of a poor conductor by Lee’s apparatus 

6. Determine band gap of a semiconductor  

7. To study the rise and decay of current in LR circuit with a source of constant emf.  

8. To study the voltage and current behaviour of LR circuit with a AC power source also 

determine power factor, Impedance and phase relation. 

9. Study the variation of total thermal radiation with temperature  
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MJPHY-303   

 : 50                        : 20

 02 : 4   

1. FET ds vfHkyk{kf.kd odZ dk v/;;u djukA 

2. thuj Mk;ksM esa vxz ck;l ,oa ik”p ck;l ds vfHkyk{kf.kd odZ dk v/;;u djukA 

3. mHk;fu"kB vk?kkj la:i.k es NPN/PNP VªkaftLVj ds vfHkyk{kf.kdksa dk v/;;u djuk 

4. mHk;fu"kB mRltZd la:i.k es NPN/PNP VªkaftLVj ds vfHkyk{kf.kdksa dk v/;;u djuk 

5. fdlh dqpkyd inkFkZ dh Å"ek pkydrk *yh* dh fof/k }kjk Kkr djukA 

6. v/kZpkyd dh cSaM varjky ÅtkZ Kkr djukA 

7.  ifjorhZ izfrjks/k ds ,oa la/kkfj= ;qDr izR;korhZ /kkjk ifjiFk dk O;ogkj] izR;korhZ /kkjk lzksr dks 

'kfDr lzksr ds :Ik esa iz;qDr djrs gq, v?;;u djuk ,oa izfrck/kk Kkr djrs gq, dyk lEca/kksa dk 

v/;;u djukA  

8. fdlh fu;r fo-ok-c- lzksr ds lkFk fdlh LR ifjiFk esa /kkjk ds mRFkku ,oa {k; dk v/;;u djukA 

9. oLrq ds dqy mRlftZr fofdj.kksa dk mlds rki ds lkFk v/;;u djukA 

 

 

Semester – IV 

 

MJPHY–401: Electronics - II 
Max. Marks: 75         Min. Marks: 30 

Credits: 3          Duration: 2½ Hrs 

Learning Outcome: On successful completition of course, the student will be able to: 

1. Compare various types of oscillators and their applications. 

2. Analysis different Logic Gates and their combinations. 

3. Describe fundamental of network and related theorems. 

4. This paper will help in skill development in the field of fundamental Circuits. 

Unit – I 

Oscillators, Principle of Oscillation, basic oscillator analysis, classification of oscillators, condition for 

self sustained oscillation: Barkhausen criterion for oscillation, Tuned collector common emitter oscillator, 

Colpitt and Hartley oscillator, R-C oscillator (With Derivation) and its advantages.  

Unit – II 

Logic Circuits: Transistor as a switch, logic fundamentals, AND, OR, NOT, NOR, NAND, XOR gates. 

Boolean algebra, De Morgan’s theorems, positive and negative logic, logic gates circuits realization using 

Diode Transistor Logic (DTL) and Transistor- Transistor Logic (TTL), Simplification of Boolean 

expression. 

Unit – III 

Circuit analysis: Networks some important definitions, loop and nodal equations based on AC circuits 

(Kirchhoff’s Laws). Four terminal networks: current voltage conventions open circuit, close circuit and 

hybrid parameters of any four terminal network, Input, output and mutual independence for an active four 

terminal network. Various circuits’ theorems: Superposition, Thevenin, Norton, Reciprocity, Maximum 

power transfer and Miller Theorems. 

Reference Books: 

 Jacob Millman and ChristoseHailkias, Integrated Electronics Analog and   

 Digital Circuits and   systems, McGraw Hill Ltd. 

 Albert Paul Malvino, (2007) digital computer electronics, Tata McGraw HillCo. Ltd.  New Delhi 

 John D. Ryder, Electronic Fundamentals and Applications., 5th Edition Prentice Hall of India Pvt. 

Ltd.New Delhi 

 John D. Ryder, Engineering Electronics, 2nd Edition, McGraw Hill  

 Jacob Millmananc Christose Hailkias, Integrated Electronics Analog and Digital Circuits and systems, 

5th Edition McGraw Hill Ltd. 
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MJPHY-401:  II 
: 75          30

03 2½   

 & I 
nksfy=% nksfy= dk fl)kUr] vk/kkjHkwr nksfy= fo'ys"k.k] nksfy= dk oxhZdj.k] Lor% fu;af=r nksyu ds 

fy, 'krZ] nksfy= ds fy, ckdZ&gkslsu dlkSVh] dsysDVj dkWeu ,ehVj nksfy=] dkWfYiV rFkk gkVZys nksfy= 

R-C nksfy= ,oa blds ykHk ¼O;qRifÙk lfgr½  

Z& II 
rkfdZd ifjiFk % VªkaftLVj fLop ds :i esa] ewyHkwr rdZ vo;o AND, OR, NOT, NOR, NAND, XOR. 

cwyh; chtx.khr] MsekxZu izes;] /kukRed ,oa _.kkRed ykWftd] Mk;ksM VªkaftLVj rkfdZd DTL ,oa 

VªkaftLVj VªkaftLVj rkfdZd TTL] ykWftd ls rdZ }kjksa dh izkfIr] cwyh; lehdj.kksa dk ljyhdj.k 

III 

ifjiFk fo'ys"k.k % dqN egRoiw.kZ ifjHkk"kk,sa] tky]  ,oa izR;korhZ /kkjk ifjiFk ij ywi ,oa uksM lehdj.k 

¼fdjpkWQ fu;e½ prZqVfeZuy tky % /kkjk& oksYVrk fijikVh] [kqyk ifjiFk] y?kqifFkr ifjiFk rFkk ladj 

ikzpy] ,d lfØ; prqVfeZuy tky ds fy, fuoZs'kh] fuxZr ,oa vU;ksU; izfrck/kk,sa tky izes; % v/;kjksi.k] 

Fksosfuu] ukWVZu] ikjLifjdrk izes; ,oa vf/kdre 'kfDr lapj.k izes; ,oa feyj izes;   

: 
izks. ,se .ih .lDlsuk, bysDVªksfudh, uohu  l+aLdj.k CBH 

 

MJPHY – 402: Optics 

Max. Marks: 75         Min. Marks: 30 

Credits: 3          Duration: 2½ Hrs 
Learning Outcome: On successful completition of the course, students will be able to: 
1. Summarize Interference and its application in Michelson interferometer. 

2. Explain Polarization phenomenon and Polaroids. 

3. Compare Fresnel and Fraunhoffer Diffraction and their application in grating. 

4. This paper will help in skill development in the field of optics, and their related phenomenon.  

Unit - I 

Interference of a light: The principle of superposition, two slit interference, Coherence requirements of 

the sources, Newton’s rings and its applications to find wavelength of light and refractive index of 

medium, Haidinger fringes: Fringes of equal inclination. Michelson interferometer and its applications for 

precision determination of wavelength, Wavelength difference and the width of spectral lines  

Unit – II 

Polarization of light: Meaning of polarization, polarization by reflection: Brewster law, polarization by 

refraction through “Pile of plates”, Laws of Malus, Phenomenon of double refraction, uniaxial and biaxial 

crystals, and Huygens theory of double refraction, the ordinary and extra ordinary refractive indices. 

Production and Analysis of Polarized Light: production of plane polarized light, the Polaroid, Nicol 

prism, analyser and polarizer, double image prisms, quarter and half wave plates. 

Unit - III 

Fresnel diffraction: Half periods zones, zone plate, Fraunhofer diffraction at single slit, intensity 

distribution and width of central maxima, and determination of slit size, two slit diffractions and its 

intensity distribution with missing orders. Diffraction due to N slits with intensity distributions. Plane 

transmission grating its formation and intensity distribution, Dispersive power of grating, Angular width 

of principal maximum, Absent Spectra, Rayleigh’s criterion, resolving power of prism, telescope, 

microscope and plane transmission grating.  

Reference Books: 

 B K Mathur, Principle of Optics ,2nd Edition, Gopal Printing 

 D P Khandelwal, (2005) Optics, 3rd Edition, Shiv lal Agarwal & company 

 A K Ghatak, Introduction to modern optics (Tata McGraw Hill) 

 BrijLal and Subramanium. (2015), Optics 5th Edition , S.Chand 

 G R Fowels, An Introduction to Modern Optics, 2nd Edition, Dover Publications 
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MJPHY-402:  

 75          30

 03 2½   

 I 

izdk'k dk O;frdj.k % v/;kjksi.k dk fl)kUr] f}fLyV O;frdj.k] L=ksrksa dh dyk lEc)rk dh vko';drk] 

U;wVu oy;] U;wVu oy; ds vuqiz;ksx % izdk'k dk rjaxnS/;Z rFkk ek/;e dk viorZukad xq.kkad Kkr djukA 

gSfMUtj fÝUt % lekfur dh fÝUtsa] ekbdYlu O;frdj.k ekih rFkk rjax nS/;Z] rjax nS/;ksZ esa vUrj o LisDVªeh 

js[kkvksa dh pkSM+kbZ ds ifj'kq) ekiu esa bldk mi;ksxA  

 & II 

izdk'k dk /kqzo.k % /kqzo.k dk vFkZ] ijkorZu }kjk /kqzo.k] cSzsLVj fu;e] IysVks ds iqat ls viorZu }kjk /kqzo.k] eSyl 

dk fu;e f} viorZu] ,dy v{kh; ,oa f} v{kh; fØLVy] f}rh; viorZu ds fy, gkbxu fl)kUr] lkekU; ,oa 

vlk/kkj.k viorZukad /kqzfor izdk'k dk mRiknu ,oa fo'ys"k.k % lery /kqzfor izdk'k dk mRiknu] ikysjkbZM] 

fudkWy fizTe] /kqzou ,oa fo'ys"k.k] izfrfcEc fizTe] prqFkkZ'k ,oa v/kZ rjax ifV~Vdk;saA 

 III 
Qzsuy oxZ dk foorZu] v)kZorhZ dfVcU/k] tksu ifV~Vdk] ,dy js[kkfNnz ls ÝkugksQj foorZu&rhozrk forj.k] 

dsUnzh; mfPp'B dh pkSM+kbZ rFkk js[kk fNnz vkdkj dk ekiu] f} fLyV ls foorZu rFkk bldk rhozrk 

forj.k&vuqifLFkr dksfV;ksa ds lkFk] N  fLyVksa }kjk foorZu o rhozrk forj.k] lery ikjxeu xzsfVax] bldk 

fuekZ.k ,oa rhozrk forj.kA jSys dh dlkSVh] fizTe] nwjn'khZ] lw{en'khZ ,oa leery ikjxeu xzsfVax dh foHksnu 

{kerk,aA 

: 
 izks. ,se .ih .lDlsuk, izdkf'kdh, uohu  l+aLdj.k CBH

 

MJPHY – 403: Practical 
Max. Marks: 50         Min. Marks: 20 

Credits: 02          Duration: 4 Hrs 

List of Experiments: 

1. To determine the ratio of two capacitance by De-Sauty’s bridge 

2. To determine the self-inductance of a coil by Anderson’s bridge 

3. Use of diffraction grating to find wavelength and its resolving power. 

4. Study of LASER as a monochromatic source with reference to diffraction. 

5. Determination of dispersive power of prism material with the help of spectrometer. 

6. Study the Poisson’s ratio and Gaussian ratio with the help of dice 

7. Measurement of wavelength of monochromatic source of light by Newton’s rings. 

8. Determination of Ballistic constant of Ballistic galvanometer  

9. Study of single stage transistor audio amplifier (variation of gain with frequency)  

 

MJPHY-403:  

50          20

02 4  

 fMlkWVh ds lsrq ls nks ?kkfjrk es vuqikr Kkr djuk 

 ,UMjlu lsrq ls dq.Myh ds izsjdRo Kkr djuk  

 foorZu xzsfVax dh lgk;rk ls rjaxnS/; Kkr djks ,oa foHksnu {kerk fudkyks 

 foorZu dh lgk;rk ls ,d jax L=ksr es yslj dk rjax nS/; Kkr djks 

 o.kZdzeekih dh lgk;rk ls fdlh fizTe dh fo{ksi.k {kerk Kkr djuk 

 ikls dh lgk;rk ls Iokbtu vuqikr ,oa xkmlh vuqikr Kkr djuk 

 U;wVu oy; dh lgk;rk ls ,d o.khZ; izdk'k lzksr dh rjaxnS/;Z Kkr djukA 

 py dq.Myh iz{ksi /kkjkekih dk iz{ksi fu;rkad Kkr djukA 

 ,dy pj.k VªkftLVj JO; izo/kZd dk v/;;u djuk ¼vkòfRr ds lkFk yfC/k dk v/;;u½ A 
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Course Structure for B.Sc. Maths – III 

 
Semester – V 

 

MJPHY–501: Solid State Physics 
Max. Marks: 75         Min. Marks: 30 

Credits: 3          Duration: 2½ Hrs 
Learning Outcome: On successful completition of the course, students will be able to: 

1. Explain various types of bonding and crystal structures. 

2. Describe specific heat, its various models and theory of formation of bonds in solids. 

3. Illustrate Superconductivity, its properties and classification of magnetic material. 

4. This paper will help in skill development in the field of crystal structure and superconductivity. 

Unit – I 

Crystal Binding and Crystal Structure: Crystal Bonding, lonic Bond, Binding Energy of Ionic Crystal, 

Determination of the Repulsive Exponent, Covalent Bonding, Metallic bonding, Molecular or 

VanderWaal’s Bonding, Hydrogen Bonding. Space Lattice and Crystal Structure, Bravis Lattice, Miller 

Indicesand Crystal Structure, Spacing of Planes in Crystal Lattice, Atomicpacking, Simple Cubical 

Lattice Structure, Face Centred Cubic Lattice Structure and  Body Centred Cubic Lattice Structure. 

Unit – II 

Thermal Properties of the Solids: Concepts of Thermal Energy and Phonons, Internal Energy and Specific 

Heat, The Various Theories of Lattice Specific Heat of Solids: The Einstein Model, Vibrational Modes of 

Continuous medium, Debye Model, Electronic Contribution of the internal Energy hence to the Specific 

Heat of Metals, Thermal Conductivity of the lattice.  

Band Theory of Solids: Formation of Bands, Periodic Potential of a Solid, Wave Function in a Periodic 

Lattice and Bloch Theorem. The distinction between metals, insulators, and intrinsic semiconductors 

Unit – III 

Superconductivity: Introduction, Experimental Features of Superconductivity, The Isotope Effect and 

Electron-Phonon Interaction, The Effect of the Superconducting transition on Properties of 

superconductors, Special Features of Superconducting Materials, Theoretical Survey (Basic Ideas), Flux 

Quantisation, BCS Theory of Superconductivity: Cooper Pairs, High Temperature Superconductors 

(Basic Ideas). 

Magnetic Properties: Classification of Magnetic Materials, Origin of Atomic Magnetism, Magnetic 

Susceptibility, phenomenon of Diamagnetism, Paramagnetism, susceptibility of Ionic Crystal, 

Ferromagnetism. 

Reference Books: 

 C. Kittel, Introduction to SolidState Physics, 7th Ed John Wiley & Sons, New Delhi. 

 H. Ibach and H. Luth, SolidState Physics, An Introduction to Theory and Experiment, 1st Edition 

Springer-Verlag, Berlin 

Physics Semester V 

Paper Code 
Nomenclature 

Of the Paper 

Contact 

Hours 

Per Week 

Credits 
Total Marks Max. 

Marks 

Min. 

Pass 

Marks 

Exam 

Duration 
CIA ESE 

MJPHY-501 Solid State Physics 03 03 25 50 75 30 2½ Hrs 

MJPHY-502 Quantum Mechanics 03 03 25 50 75 30 2½ Hrs 

MJPHY-503 Practical 04 02 10 40 50 20 4 Hrs 

Physics Semester VI 

MJPHY-601 Nuclear Physics  03 03 25 50 75 30 2½ Hrs 

MJPHY-602 
Atomic and Molecular 

Spectroscopy 
03 03 25 50 75 30 2½ Hrs 

MJPHY-603 Practical 04 02 10 40 50 20 4 Hrs 
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 Pillai O S, (2007) SolidState Physics, New Age International Publishers New Delhi 

 Mark R and Denial R, (2002) Nano-tecnology– A Gentle Introduction to the Next Big Idea, Prentice 

Hall 

 M. Tinkham, Introduction to Superconductivity, McGraw-Hill, New York,  

 Dekkar A J, (2000), Solid State Physics McMillan India Ltd New Delhi 

 

MJPHY-501 

 75          30

03  2½  

 & I 
fØLVy ca/ku ,oa fØLVy lajpuk % fØLVy ca/ku] vk;fud ca/ku] vk;fud fØLVy dh ca/ku mtkZ] 

izfrd'khZ ?kkr dk fu/kkZj.k] lgla;kstd ca/ku] /kkfRod ca/ku] vkf’od vFkok okUMj&oky ca/ku] gkbMªkstu 

ca/k] vUrjkdk'kh tkyd ,oa fØLVy lajpuk] czSo tkyd] feyj lwpdkad ,oa fØLVy lajpuk] fØLVy 

tkydksa ds ryksa ds e/; vUrjky] ijek.kfod ladqpu] ljy ?kuh; tkyd lajpuk] Qyd dsfUnzr] ?kuh; 

tkyd lajpuk] vUr% dsUnh; ?kuh; lajpukA  

 II 

Bkslksa ds m"eh; xq.k/keZ% m"eh; ÅtkZ ,oa Qksuksu dh vo/kkj.kk] vkUrfjd ÅtkZ o fof'k"V m"ek] tkydh; 

Bksl dh fof'k"V m"ek ds fofHkUu fl)kUr] vkWbUlVhu izfr:i] lrr~ ek/;e esa dEiu fo/kk,¡] fMckbZ 

izfr:i] vkUrfjd ÅtkZ ,oa /kkrqvksa dh fof'k"V m"ek esa bysDVªkfudh ;ksxnku] tkyd dh m"ek pkydrkA 

Bkslksa ds cSaM fl)kUr% cSaMksa dk fuekZ.k ]Bksl dk vkorhZ foHko] CykW[k izes; ,oa vkorhZ tkydksa esa rjax 

Qyu ,oa dksVj] /kkrqvksa] vpkydksa ,oa uSt v/kZpkydksa esa vUrjA   

III 
vfrpkydrk% fo"k; izos'k] vfrpkydrk ds iz;ksfxd y{k.k] leLFkkfud izHkko ,oa bysDVªkWu&Qksuksu 

vU;ksU; fØ;k] vfrpkyd laØe.k dk vfrpkyd ds fofHkUu xq.k/keZ ij izHkko] vfrpkydh; inkFkksZa ds 

fof'k"V xq.k/keZ] lS)kafrd losZ{k.k ¼ewyHkwr fopkj½] vfHkokg DokUVhdj.k] vfrpkydrk dk BCS fl)kar] 

dwij ;qXe] mPp rkih; vfrpkyd ¼ewyHkwr fopkj½A 

pqEcdh; xq.k/keZ% pqEcdh; inkFkksZa dk oxhZdj.k] ijek.kqoh; pqEcdRo dk mn~Hko] pqEcdh; izo`fr] 

izfrpqEcdRo] vuqpqEcdRo] vk;fud fØLVyksa dh pqEcd izo`fÙk] yksgpqEcdRoA 

 

MJPHY–502: Quantum Mechanics 

Max. Marks: 75         Min. Marks: 30 

Credits: 3          Duration: 2½ Hrs 
Learning Outcome:  On successful completition of course, the student will be able to: 

1. Understand Fundamental of Quantum theory, Heisenberg Uncertainty principle and its applications. 

2. Describe Wave Function and types of Schrodinger equation. 

3. Solve various problems related to the boundary condition based on Schrodinger equation 

4. This paper will help in skill development in the field of Research. 

Unit – I 

Origin of Quantum theory: Failure of classical Physics to explain the phenomenon such as black body 

spectrum, Planck’s radiation law, Compton Effect: Compton shift and Kinetic Energy of recoiling 

electron, De-Broglie hypothesis, Uncertainty principle and its consequences gamma ray microscope, 

diffraction at a single slit. Application of uncertainty principle- 

(i) Non existence of electron in nucleus. 

(ii) Ground state energy of H-atom  

(iii) Ground state energy of harmonic oscillator, Energy-time uncertainty.  

Unit II 

Fundamental postulates of quantum mechanics, Eigen function and Eigen value, degeneracy, 

orthogonality of Eigen functions, commutation relations 

Schrodinger equation – time dependent and time independent Schrodinger equation form, Physical 

significance of the wave function and its interpretation, probability current density, operators in quantum 

mechanics (Position, Momentum, Energy, Hamiltonian Operators). Expectation values of dynamical 

variables, the position, momentum and energy. 
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Unit III 

Simple Solutions of Schrodinger equation: Time independent Schrodinger equation and stationary state 

solution, Boundary and continuity conditions on the wave function, particle in one dimensional box, its 

Eigen function and Eigen values, discrete energy levels, extension of results for three dimensional box, its 

Eigen function and Eigen values and degeneracy of levels. Potential step and rectangular potential barrier, 

calculation of reflection and transmission coefficients, Simple harmonic oscillator (one dimensional) 

Eigen function, energy Eigen values, energy level diagram, zero point energy. 

Reference Books: 

 L I Schiff, Quantum Mechanics, Mc Graw Hill Education. 

 Bransden B H and Joachain C J, (2000), Quantum Mechanics Pearson Education, New Delhi 

 Eisberg R M and Resnick R, Quantum Physics of Atoms Molecules, Solids, Nuclei and Particles, 

Wiley Eastern Ltd, New Delhi 

 

 

MJPHY-502:  

: 75         : 30

03 2½  

 I 

DokaVe fl)kUr ds izk;ksfxd izek.k % d`f".kdk fofdj.k LisDVªeh forj.k dh foospuk djus esa fpjlEer 

HkkSfrdh dh vlQyrk] fpjlEer fl)kar dh lhek,a vkSj Iykad ds fofdj.k fu;e dh xq.kkRed foospuk] 

dkEiVu izHkko] fMczksxyh ifjdYiuk] vfuf'prrk dk fl)kUr ,oa blds ifj.kke&xkek fdj.k lw{en'khZ] 

,dyfLyV ij foorZu] vuqiz;ksx tSls %  

1) ijek.koh; ukfHkd esa bysDVªksuksa dh vuqifLFkfr  

2) gkbMªkstu ijek.kq dh ewy ÅtkZ 

3) vkorhZ nksfy= dh ewy voLFkk esa ÅtkZ] le;&ÅtkZ vfuf'prrk  

II 

DokaVe ;kfU=dh ds ekSfyd vfHkxzghr] vkbxsu Qyu vkSj vkbxsu eku] viHkz"Vrk] vkbxsu Qyuksa dh 

ykafcdrk] Øe fofues; lEcU/k] JksfMatj lehdj.k % dky vkfJr vkSj dky eqDr JksfMatj lehdj.k] 

rjax Qyu dh HkkSfrd lkFkZdrk vkSj mldh O;k[;k] çkf;drk /kkjk ?kuRo] DokaVe ;kfU=dh esa ladkjd 

¼fLFkfr] laosx] ÅtkZ ladkjd½ xfr pjksa ds izR;k'k eku] fLFkfr] laosx vkSj ÅtkZA 

 III 

JksfMatj lehdj.k ds ljy gy % dky eqDr JksfMatj lehdj.k vkSj LFkk;h voLFkk gy] rjax Qyu ij 

lhekUr vkSj lkarO; izfrcU/k] ,d foeh; ckWDl esa fLFkr d.k] vkbxsu Qyu vkSj vkbxsu eku] fofoDr 

ÅtkZ Lrj] f=foe; fLFkfr ds fy;s ifj.kkeksa dk foLrkj vkSj ÅtkZ Lrjksa dh viHkz"Vrk] foHko lh<+h] ,oa 

foeh; vk;rdkj foHko izkphj] ijkorZu vkSj ikjxeu xq.kkdksa dh x.kuk] ljy vkorhZ nksfy= ¼,d foeh;½ 

dh JksfMatj lehdj.k rFkk blds vkbxsu Qyu] ÅtkZ vkbxsu eku] 'kwU; fcUnq ÅtkZA 

: 
 izks. ,se .ih .lDlsuk, DokaVe ;kaf=dh, uohu  l+aLdj.k CBH 
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MJPHY–503: Practical  
Max. Marks: 50         Min. Marks: 20 

Credits: 02          Duration: 4 Hrs 

List of Experiments: 

1. Determination of Planck’s constant by photo-cell. 

2. Determination of Planck’s constant by solar-cell. 

3. Determination of Stefan’s constant 

4. Study of the temperature dependendence of resistance of semi-conductor (four-probe method) 

5. Study of iodine spectrum with the help of grating and spectrometer using ordinary bulb light. 

6. e/m measurement by Helical method. 

7. Measurement of magnetic field using ballistic galvanometer and search coil study of variation of 

magnetic field of an electro magnet with current. 

8. Measurement of electronic charge by Millikan’s oil drop method. 

9. Characerstics of Tunnel Diode 

10. Study zener diode voltage regulated power supply. 

 

MJPHY-503:  

 50          20

02 4  

1. QksVks lSy dh lgk;rk ls Iykad fu;rkad Kkr djuk 

2. lksyj lSy dh lgk;rk ls Iykad fu;rkad Kkr djuk  

3. LVhQu fu;rkad dk eku Kkr djuk 

4. fdlh v)Zpkyd ds izfrjks/k dh rkih; fuHkZjrk dk v/;;u djuk ¼prqZ&vUos"kh 'kykdk fof/k½ 

5. lkekU; cYc ds izdk'k esa xzsfVax ,oa LiSDVªksehVj dh lgk;rk ls vk;ksMhu ds vo'kks"k.k LiSDVªe dk 

v/;;u djukA 

6. gSyhdy fof/k ls e/m dk eku Kkr djukA 

7. iz{ksi/kkjk ekih ¼cSysfLVd xSYosuksehVj½ ,oa vUos'kh dq.Myh dh lgk;rk ls pqEcdh; {ks= dk ekiu ,oa 

fo|qr pqEcd ds pqEcdh; {ks= dh /kkjk ds ifjorZu ds lkFk v/;;u djukA 

8. fefydu dh rsy cwan fof/k ls fo|qr vkos'k dk ekiu djukA 

9. lqjax Mk;ksM dh vfHkyk{k.k v/;;u djuk 

10. laf/k fofu;fer fctyh dh vkiwfrZ dk fofHkUu Hkkj ds lkFk v/;;u djukA 
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Semester – VI 
 

MJPHY – 601 Nuclear Physics 
Max. Marks: 75         Min. Marks: 30 

Credits: 3          Duration: 2½ Hrs 
Learning Outcome: On successful completition of the course, students will be able to: 

1. Understand nuclear Properties of a nucleus and cosmic rays. 

2. Describe nuclear fission, its application in Liquid Drop Model and nuclear reactors. 

3. Assess fourth state of matter, plasma and classification of elementary particles. 

4. This paper will help in skill development in the field of Research. 

Unit – I 

Nuclear Properties: Rutherford’s Theory of a Particle Scattering, Properties of Nuclei: Quadrupole 

Moment and Nuclear Ellipticity, Quadrupole Moment and Nuclear Spin, Parity and Orbital Angulr 

Momentum, Parity and Its Conservation. 

Cosmic Rays: Discovery of Cosmic Rays, Nature of Cosmic Rays, soft and hard, components, variation 

in cosmic rays— 

1. Latitude Effect 

2. East-West Asymmetry or Directional Effect 

3. Altitude Effect 

Unit – II 

Nuclear Fission : The Discovery of Nuclear Fission, The Energy Release in Fission, The Fission products, 

Mass Distribution of Fission Products, Fission Cross Section and Threshold, Neutron Emission in Fission, 

The Prompt Neutron and Delayed Neutrons, Energy of Fission Neutrons,Theory of Nuclear Fission and 

Liquid Drop Model, Barrier Penetration- Theory of Spontaneous Fission, Nuclear Energy Sources, 

Nuclear Fission as a Source of Energy, The Nuclear Chain Reaction, Condition of Controlled Chain 

reaction.The Principle of Nuclear Reactors, Classification of Reactors, Typical Reactors, Power of 

Nuclear Reactors, The Breeder Reactors.  

Unit – III 

Nuclear Fusion : The Sources of Stellar Energy, The Plasma : The Fourth State of The Matter, Fusion 

Reaction, Energy Balance and Lawson Criterion, Magnetic Confinement of Plasma, Classical Plasma 

Losses from the Magnetic Container, Anomalous Losses, Turbulence and Plasma Instabilities. 

Elementary Particles: Classification of Elementary Particles, Fundamental Interactions, Unified Approch 

(Basic ideas), The Conservation Laws, Quarks (Basic ideas), Charmed and Colour Quarks.  

Reference Books: 

 Kaplan I, Nuclear Physics, 2nd  Edition, Oxford and IBH, New Delhi 

 Sriram K, Nuclear Measurement Techniques, AEWP, New Delhi 

 Tayal D C, Nuclear Physics HPH, Bombay 

 Ghoshal S N, Atomic and Nuclear Physics Vol II S Chand & Co New Delhi 

 Srivastava B N, Basic Nuclear Physics,, PragatiPrakashan Meerut 

 Cohen B L, Comcepts of Nuclear Physics Tata McGraw Hill, New Delhi 
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 I 

ukfHkdh; xq.k% d.k ds izdh.kZu dk jnjQksMZ fl)kar] ukfHkdksa ds xq.k/keZ] prq/kqzZo vk?kw.kZ ,oa ukfHkd dh 

mRdsUnzrk] prq/kqZzo vk?kw.kZ ,oa ukfHkdh; pØ.k lerk ,oa d{kh; dks.kh; laosx] lerk ,oa mldk laj{k.kA 

varfj{k fdj.ksa % varfj{k fdj.kksa dh [kkst] varfj{k fdj.kksa dh izd`fr] ènq ,oa dBksj ?kVd] varfj{k fdj.kksa 

esa ifjorZu&  

1) vk{kka'k izHkko 

2) iwoZ&if'pe vlef;rrk ;k fn'kkRed izHkko 

3) raqxrk izHkko 
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II 

ukfHkdh; fo[k.Mu % ukfHkdh; fo[k.Mu dh [kkst] fo[k.Mu esa eqDr ÅtkZ] fo[k.Mu mRikn] fo[k.Mu 

mRiknksa esa nzO;eku forj.k] fo[k.Mu vuqizLFk dkV ,oa nsgyh] fo[kaMu esa U;wVªk Wu mRltZu] rhozxzkeh ,oa 

foyfEcr U;wVªkWu] fo[k.Mu ls izkIr U;wVªkWuksa dh ÅtkZ] ukfHkdh; fo[k.Mu dk fl)kar ,oa nzo&cwan izfr:i] 

Lor% fo[k.Mu dk izkphj Hksnu fl)kar] ukfHkdh; ÅtkZ ds L=ksr] ukfHkdh; fo[k.Mu ,d ÅtkZ L=ksr 

ds :i esa] ukfHkdh; J`a[kyk vfHkfØ;k] fu;fU=r J`a[kyk vfHkfØ;k ds fy, izfrcU/k] ukfHkdh; fj;sDVj dk 

fl)kUr] fj;sDVjksa dk oxhZdj.k] izrhdkRed fj;sDVj] ukfHkdh; fj;sDVj dh 'kfDr] iztud fj;sDVj 

III 
ukfHkdh; lay;u% rkjdh; ÅtkZ dk L=ksr] IykTek % inkFkZ dh prqFkZ voLFkk] lay;u vfHkfØ;k] ÅtkZ 

larqyu ,oa ykWlu dh dlkSVh] IykTek dk pqEcdh; ifjjks/k] pqEcdh; ik= ls fpjlEer IykTek {kfr] 

vlaxr gkfu;ka] fo{kksHk ,oa IykTek vfLFkkf;RoA 

ewyHkwr&d.k% ewyHkwr d.kksa dk oxhZdj.k] vk/kkjHkwr vU;ksU; fØ;k;sa] ,dhd`r mikxe ¼ewyHkwr vo/kkj.kk;sa½] 

laj{k.k fu;e] DokdZ ¼ewy vo/kkj.kk;sa½ pkeZ ,oa dyj DokdZA 

: 

 izks. ,se .ih .lDlsuk, ukfHkdh; HkkSfrdh ,uohu  l+aLdj.k CBH 

 

 

MJPHY – 602: Atomic and Molecular Spectroscopy 
Max. Marks: 75         Min. Marks: 30 

Credits: 3          Duration: 2½ Hrs 
Learning Outcome 

On successful completition of the course, students will be able to: 

1. Describe properties of LASER, types of LASER and Holography. 

2. Explain continous and descrete enery levels of one electron atom. 

3. Summarise Molecular Spectra and Raman effect 

4. This paper will help in skill development in the field of LASER and Spectroscopy. 

Unit – I 

Lasers and Holography: Spontaneous and Stimulated emission, density of states, Einstein’s A and B 

coefficients, Ratio of stimulated to spontaneous transitions in a system in thermal equilibrium, Energy 

density of radiation as a result of stimulated emission and absorption, Condition for amplification, 

Population inversion, Methods of optical pumping, Energy level schemes of He-Ne and Ruby lasers, 

working of a laser source, Special features of a laser source and their origin. Basic concepts of holography, 

construction of a hologram and reconstruction of the image. 

Unit – II 

Elementary Spectroscopy: Quantum features of one electron atoms, spectral lines of hydrogen atom, 

Frank-Hertz experiment and discrete energy states, Stern and Gerlach experiment, Spin and Magnetic 

moment, Spin Orbit coupling and qualitative explanation of fine structure. Atoms in a magnetic field, 

Zeeman effect (normal and anomalous), Zeeman splitting. 

Unit – III 

Qualitative features of molecular spectroscopy, Rigid rotator, discussion of energy eigen values and eigen 

functions, Rotational energy levels of diatomic molecules, Rotational spectra, Vibrational energy levels of 

diatomic molecules, Vibrational spectra, Vibrational Rotational spectra, Raman effect. 
Reference Books: 

 Beiser A, Concept of Modern Physics, 1st Edition McGraw Hill Co Ltd, New Delhi 

 Rajab J B, (2007), Atomic Physics, 1st Edition S Chand & Co, New Delhi 

 Fewkes J H and Yarwood J, Atomic Physics Vol II, 2nd Edition Oxford Univ. Press 

 Bransden B H and Joachain C J, (2009), Physics of Atoms and Molecules 2nd Edition Pearson 

Education, New Delhi. 

 Ghoshal S N, Atomic and Nuclear Physics Vol I S Chand & Co, New Delhi 

 Gopalkrishnan K, Atomic and Nuclear Physics, McMillan IndiaNew Delhi 
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I 

ystj ,oa gksyksxzkQh % Lor% ,oa mn~nhfir mRltZu] voLFkk ?kuRo] vkbalkVkbZu ds A ,oa B xq.kkad] rkih; 

lkE; esa rU= ds fy, mn~nhfir ,oa Lor% mRltZu laØe.k dk vuqikr] mn~nhfir mRltZu ,oa vo'kks"k.k 

ds dkj.k fofdj.k dk ÅtkZ ?kuRo izc/kZu ds fy;s izfrca/k] tual[;k O;qRØe.k] izdk'kh; iEiu dh fof/k;ka] 

He-Ne o :ch ystj ds fy;s ÅtkZ Lrj ;kstuk] ystj L=ksr dh dk;Z iz.kkyh] ystj L=ksr dh 

fof'k‘Vrk;sa ,oa budk mn~xe] gksyksxzkQh ¼ewy vo/kkj.k½ gksyksxzke dk fuekZ.k gksyksxzke }kjk izfrfcEc dk 

iqu% fuekZ.kA  

 II 

ewyHkwr LisDVªe% ,dy bysDVªksuh ijek.kqvksa ds DokaVe y{k.k] gkbMkstu ijek.kq ds o.kZØeh; ykbZusa] ÝSad& 

gV~Zt iz;ksx vkSj fofoDr mtkZ Lrj] LVuZ vkSj xysZd dk iz;ksx] pØ.k vkSj pqEcdh; vk?kw.kZ] izpØ.k 

d{kk ;qXeu vkSj lw{e lajpuk dh xq.kkRed O;k[;k] pqEcdh; {ks= esa ijek.kq vkSj theu izHkko ¼lkekU; o 

vlaxr½  o theu foikVuA 

III 

vk.kfod LisDVªe ds xq.kkRed y{k.k] n<̀+ ?kw.khZ] ÅtkZ vkbxsu eku vkSj vkbxsu Qyu dh foospuk] f} 

ijek.kq v.kq ds ?kw.kZu ÅtkZ Lrj] ?kw.kZu LisDVªe] f}ijek.kq v.kq ds dEifud ÅtkZ Lrj] dEifud LisDVªe] 

dEifud&?kw.khZ LisDVªe] jeu izHkko  

: 

 izks. ,se .ih .lDlsuk, DokaVe ;kaf=dh, uohu  l+aLdj.k CBH 

 

MJPHY – 603 Practical 
Max. Marks: 50         Min. Marks: 20 

Credits: 02          Duration: 4 Hrs 

List of Experiments  

1. Study of R-C transmission line at 50 Hz 

2. Study of a L-C transmission line (i) at fixed frequency  (ii) at variable frequency 

3. Study of resonance in an LCR circuit (using air core inductance and damping bimetal plate) :  

(i) at fixed frequency by varying C, (ii) by varying frequency   

4. Recovery time of junction diode. 

5. Study Zener regulated power supply with various load. 

6. Study the characteristic of field effect transistor (FET) 

7. Study voltage multiplier circuit to generate high voltage D.C From A.C 

8. Using discreate components study OR AND NOT logic gates compare with TTL integrated circuits 

IC’s 
9. Determination of power factor of a given coil using CRO.  

10. Study rise and decay of current in R-L circuit. 
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 R-C lapj.k ykbZu dk 50 gVZ~t vko`fr ij v/;;u djukA 

 L-C lapj.k ykbZu dk ¼i½ fu;fr vko`fr ij  

¼ii½ ifjoÆr vko`fr ij v/;;u djukA 

 L-C-R ifjiFk esa vuqukn dk v/;;u djuk ¼ok;q Qksj izsjdRo ,oa /kkfRod IysV }kjk voeanu 

dk iz;ksx djrs gq,½  

   ¼i½ fu;r vko`fr ij esa C ifjorZu  
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   ¼ii½ fuf'pr L ,o a C ij vko`fr ds ifjorZu ds lkFk 

 laf/k Mk;ksM ,oa fcUnq lEifdZr Mk;ksM ds iqu% izkfIr dky Kkr djukA  

 laf/k fofu;fer fctyh dh vkiwfrZ dk fofHkUu Hkkj ds lkFk v/;;u djukA  

{ks= izHkkoh VªkaftLVj ds vfHkyk{kf.kdksa dk v/;;u djuk 

 fdlh VªkaftLVj izo/kZd dh vko`fRr vuqfØ;k dk v/;u djuk ,oa izo/kZd dh fuos"kh] fuxZr izfr 

ck/kk Kkr djuk  

 fofHkUu vo;oksa ds iz;ksx ls OR, AND, NOT rkfdZd }kjksa dk v/;;u djuk ,oa budh 

lekdfyr ifjiFkks( IC's½ ls cus }kjksa ds lkFk rqyuk djukA 

 fdlh nh gqbZ dq.Myh dk 'kfDr xq.kkad C-R-O  }kjk Kkr djuk 

 R-L ifjiFk es fo|qr dh o`f) ,oa {k; Kkr djuk 


