
 

 

BSC  3 YEAR COURSE 

SEMESTERWISE PROGRAMME FOR PHYSICS 

ch,llh 3 o"khZ; ikBîØe 

HkkSfrd foKku ds fy, lsesLVj okj dk;ZØe 

ADMISSION SESSION 2025-26 

 

General: Each theory paper shall be of 6 hours per week while practical laboratory shall be of 4 hours per week. 

This gives 90 hours of teaching for theory paper per semester and 60 hours for practical laboratory per semester.  

In order to opt an elective paper during V and VI semesters, choice for the elective paper must be taken from each 

student and proper record to be maintained. Minimum intake of students for each paper should not be less than 

twenty (20) to run the said elective paper. Wherein the number of students is less than 20, only one option will be 

selected. 

 

Practical Laboratories must conform to semester syllabus paper as far as possible.  For laboratory work, a batch 

should not exceed 20 students. 

Each theory course shall contain 5 units  

lkekU;% çR;sd lS)kafrd isij çfr lIrkg 6 ?kaVs dk gksxk tcfd çk;ksfxd ySc çfr lIrkg 4 ?kaVs dh gksxhA ;g çfr lsesLVj çR;sd fl)kar 

isij ds fy, 90 ?kaVs vkSj çfr lsesLVj çk;ksfxd ySc ds fy, 60 ?kaVs dk f'k{k.k jgsxkA  

iape (V) ,oa "k"Ve~ (VI) lsesLVj esa fodYi iz’u i= ds p;u ds fy, izR;sd Nk= }kjk fodYi i= Hkjdj mldk ys[kk Hkh j[kk tk,A 

izR;sd fodYi iz’u&i= ds fy, U;wure Nk=ksa dh la[;k 20 gksuh vko’;d gSA tgka ;g la[;k 20 ls de gks ogka iz’u i= dk fodYi laHko 

ugha gksxkA 

tgka rd laHko gks çSfDVdy ç;ksx'kkykvksa dks lsesLVj ikBîØe ds isij ds vuq:i gksuk pkfg, | ç;ksx'kkyk dk;Z ds fy, ,d cSp 20 Nk=ksa 

ls vf/kd ugha gksxk A 

çR;sd fl)kar ikBîØe esa 5 bdkb;k¡ gksaxh A 

Instruction to end-semester examination theory question paper setters: The end-semester examination 

system adopted is given below -  

Section A (10 marks) shall contain 10 questions two from each Unit. Each question shall be of 1.0 marks. All the 

questions are compulsory. The answers should not exceed 50 words. 

Section B (25 marks) shall contain 5 questions (two from each unit with internal choice). Each question shall be 

of 5 marks. The candidate is required to answer all 5 questions. The answers should not exceed 200 words.  

Section C (45 marks) shall contain 5 questions, one from each Unit. Each question shall be of 15 marks. The 

candidate is required to answer any three questions from five units. The answers should not exceed 500 words. 

In case of dispute, English version of question paper shall be given priority. The candidate is  required to obtain 

36% marks to pass in theory, practical and internal Assessment examination separately. 

var&lsesLVj ijh{kk fl)kar ç'u i= fuekZ.k dRrkZ ds fy, funsZ'k% viukbZ xbZ var&lsesLVj ijh{kk ç.kkyh uhps nh xbZ gS& 

[kaM v ¼10 vad½ esa çR;sd bdkbZ ls 10 ç'u gksaxsA çR;sd ç'u 1 vad dk gksxk A lHkh ç'u vfuok;Z gSa- mÙkj 50 'kCnksa ls vf/kd ugha gksus 

pkfg,A 

[kaM c ¼25 vad½ esa 5 ç'ugksaxs ¼vkarfjd fodYi ds lkFk çR;sd bdkbZ ls nks½A çR;sd ç'u 5 vad dk gksxk A vH;FkhZ dks lHkh 5 ç'uksa dk 

mÙkj nsuk vko';d gSA mÙkj 200 'kCnksa ls vf/kd ugha gksus pkfg,A 

[kaM l ¼45 vad½ esa 5 ç'u gksaxs] çR;sd bdkbZ ls ,d A çR;sd ç'u 15 vad dk gksxk A vH;FkhZ dks ik¡p bdkb;ksa esa ls fdUgha rhu ç'uksa 

dk mÙkj nsuk vko';d gSA mÙkj 500 'kCnksa ls vf/kd ugha gksus pkfg,A 

fookn dh fLFkfr esa vaxzsth laLdj.k dks çkFkfedrk nh tk,xh A vH;FkhZ dks lS)kafrd] çk;ksfxd vkSj vkarfjd ewY;kadu ijh{kk esa vyx&vyx 

mÙkh.kZ gksus ds fy, 36% vad çkIr djuk vko';d gSA 



 

 

Instruction for Practical Examination: 

Two Experiments (10x2)      20 Marks 

Viva-voce                                   10 Marks 

Record                                         10 Marks 

Total                                            40 Marks 

çk;ksfxd ijh{kk ds fy, funsZ'k %  

nks ç;ksx ¼10x2½      20vad 

ekSf[kd ijh{kk          10 vad 

fjd‚MZ                  10 vad 

dqy 40 vad 

Instruction for Internal Evaluation: Internal evaluation will be of 30 marks overall. Continuous comprehensive 

evaluation process shall be adopted to find out course level learning outcome, i.e. assignment, lab record, test, 

quiz, seminars etc. that includes logical thinking, knowledge and skill acquired during the course.  The institution 

shall keep proper record of the attendance of students for each evaluation process adopted  

vkarfjd ewY;kadu ds fy, funsZ'k% vkarfjd ewY;kadu dqy feykdj 30 vadksa dk gksxk A çR;sd ikBîØeLrj ds lh[kus ds ifj.kke] ;kuh 

vlkbuesaV] ç;ksx'kkyk fjd‚MZ] ijh{k.k] ç'uksÙkjh] lsfeukj vkfn dk irk yxkus ds fy, fujarj O;kid ewY;kadu çfØ;k viukbZ tk,xh ftlesa 

ikBîØe ds nkSjku vftZr rkfdZd lksp] Kku vkSj dkS'ky 'kkfey gSaA laLFkku }kjk viukbZ xbZ çR;sd ewY;kadu çfØ;k ds fy, Nk=ksa dh 

mifLFkfr dk mfpr fjd‚MZ j[kk tk,xk A 

 

Semester I 

Paper Code Paper Title/Name Code L P Total 

Credits 

Maximum Marks 

Total 

Marks 

Minimum 

Pass 

Marks 

(%) 

Internal 

Marks 

External 

Marks 

PHY4.5TH1          Mechanics, Relativity, Oscillations 

and Properties of Materials 

DCC 4  4 

6 
 

80 

150 

29(36%) 

      20  07(36%) 

PHY4. 5 P1 Practical Laboratory I DCC  2 2  40 14(36%) 

       10  4(36%) 

 

Semester II 

PHY4.5 TH2 Electricity, Magnetism and 

Electromagnetics Theory 

DCC 4  4 

6 
 

80 

150 

29(36%) 

      20  07(36%) 

PHY4.5 P2 Practical Laboratory II DCC  2 2  40 14(36%) 

       10  4(36%) 

 

Semester III 

PHY 5.0 TH3 Waves, Acoustics and Optics DCC 4  4 

6 

 80 

150 

29(36%) 

      20  07(36%) 

PHY 5.0 P3 Practical Laboratory III DCC  2 2  40 14(36%) 

       10  4(36%) 

 

Semester IV 

PHY 5.0 TH4 Mathematical Physics, Statistical 

Mechanics and Thermal Physics 

DCC 4  4 

6 

 

 

80 

150 

29(36%) 

      20  07(36%) 

PHY 5.0 P4 Practical Laboratory IV DCC  2 2  40 14(36%) 

      10  4(36%) 

 

Semester V 



 

 

PHY 5.5 TH 5A Quantum Mechanics and Nuclear 

Physics  
DSE 

 

4 

 

 

 

4 

 6 

 

 

 

 80 

150 

 

29(36%) 

  

PHY 5.5 TH 5B Atomic, Molecular and Nuclear 

Particle Physics   

 

  20  07(36%) 

PHY 5.5 P5 Practical Laboratory V DCC 

 

2  2 

 

 40 14(36%) 

  10  4(36%) 

         

Semester VI 

PHY 5.5 TH6A Solid State Physics and Electronics    

DSE 4 

 

 

 

4 

 
6 

 

 

 

20 

80 

 

150 

 

29(36%) 

 

  7(36%)  
PHY 5.5TH6B Solid State Devices and Electronic 

Instrumentation  

PHY 5.5 P6 Practical Laboratory VI DCC 

 

2  2 

 

 

 

40 

 

14(36%) 

 

      10  4(36%) 

         

 

SEMESTER I 

 

Paper Code- PHY4.5 TH1DCC Mechanics, Oscillations, Relativity and Properties of Materials 

Duration: 3 hrs        Max Marks: 80 

UNIT - I 

Frames of Reference: Inertial frames and Non-inertial frames. Galilean Transformation. Displacement, velocity 

and acceleration in rotating co-ordinate systems, Coriolis force and its applications. 

Central Force: Motion under central force, Gravitational law and field. Gravitational potential due to a spherical 

body, Gauss and Poisson equations for gravitational self-energy. 

UNIT-II 

System of particles:  centre of mass of a system of particles, equation of motion of single stage and multistage 

rocket, elastic and inelastic collisions  

Rigid Body Dynamics: Rigid body motion, Rotational motion, Moment of inertia and their coefficients, Principle 

axes, Euler's equations 

Oscillations : Potential well and periodic oscillations, cases of harmonic oscillations, differential equations and 

its solution, Kinetic and potential energy.  

 

UNIT– III 

Simple harmonic oscillation; Superposition of Harmonic motions: Superposition of two simple harmonic motions 

of same frequency along the same line, Superposition of two mutually perpendicular simple harmonic vibrations 

of same frequency, Lissajous figures, Damped harmonic motion, Power dissipation, Quality factor, Driven 

harmonic oscillator, Transient and steady state, Power absorption, Two coupled oscillations, normal modes 

UNIT-IV 

Special Theory of Relativity: Postulates of the special theory of relativity, Lorentz transformations, length 

contraction, time dilation, velocity transformations, variation of mass with velocity, mass energy equivalence. 

Four vector formulation (qualitative only). Michelson-Morley experiment 



 

 

 

UNIT-V 

Elasticity:  Small deformations: Young's modulus, Bulk modulus and Modulus of rigidity for an isotropic solid, 

Poisson ratio, relation between elastic constants, Theory of bending of beam, Cantilever, Torsion of a cylinder, 

Bending moment and Shearing forces 

 

Text and Refernce Books 

 

1. "Berkeley Physics Course Vol.-l, Mechanics" (Mc-Graw-Hill) 

2. The Feynman Lectures in Physics, vol-1, R.P. Feynman, R.B. Lgnton and M. Sands. 

3. P. Khandelwal — "Oscillation and Waves", (Himalaya Publishing House,Mumbai.) 

4. R.S. Gambhir — Mechanics, (CBS Publishers and Distributors, New Delhi.) 

5. R.K. Ghosh — The Mathematics of Waves and Vibrations, (Macmilan, 1975.) 

 

isijdksM&PHY4.5 TH1DCC   ;kaf=dh,nksyu,lkis{krk ,oa inkFkZ ds xq.k 
vof/k% 3 ?kaVs           vf/kdrevad% 80 

bdkbZ& 1 

funsZ'k ra=% tM+Roh; ,oa vtM+Roh; funsZ'k ra=] xSysyh;u :ikarj.k] ?kw.khZ funsZ'k ra= esa foLFkkiu] osx ,oa Roj.k] dksfjv‚fyl cy vkSj buds 

vuqç;ksxA 
dsUæh;cy% dsUæh; cy ds v/khu xfr] xq#Rokd"kZ.k dk fu;e vkSj {ks=] xksyh; fudk; ds fy, xq#Roh; foHko] xq#Roh; LoÅtkZ ds fy, 

xkml vkSj i‚blu lehdj.kA 

bdkbZ& 2 

d.kksa ds fudk;% d.kksa ds fudk; ds fy, æO;eku dsaæ] ,dy pj.k vkSj cgqpj.k j‚dsV ds fy, xfr dk lehdj.k] çR;kLFk ,oa vçR;kLFk 

VDdj A 

–<+ fiaMxfrdh% –<+ fiaM xfr] ?kw.kZu xfr] tM+Ro vk?kw.kZ vkSj blds xq.kkad] eq[; v{k] ;wyj lehdj.k A 

nksyu %foHkodwi o vkorhZnksyu] fofHkUu izdkj ds vkorhZnksyu o yksyd] vodyu lehdj.k o mlds gy] fLFkfrt o xfrtÅtkZA 

bdkbZ& 3 

vkorZ xfr dk v/;kjksi.k% ,d ljy js[kk esa xfr'khy nks leku vkorhZ dh ljy vkorZ xfr;ksa dk v/;kjksi.k] leku vkorhZ dh nks yEcor 

ljy vkorZ xfr;ksa dk v/;kjksi.k] fylktw vkd̀fr;kW] voeafnr ljy vkorZxfr] 'kfDr{k;] Qxq.kakd] pkfyr vkorhZ nksyd] {kf.kd o 

LFkkbZvoLFkk] 'kfä vo'kks"k.k] f};qfXer nksyu] izlkekU;fo/kkA 

bdkbZ& 4 

lkisf{kdrk dk fof'k"V fl)kUr: lkisf{kdrk ds fof'k"V fl)kUr ds vHkhxzghr, yksjsUV~t :ikUrj.k] yEckbZ ladqpu] dkyòf)] osx :ikUrj.k] 

osx ds lkFk nzO;eku esa ifjorZu] nzO;eku&ÅtkZrqY;rk] prqZfoe lfn'k la:i.k ¼dsoy xq.kkRed½] ekbdylu&eksysZiz;ksxA 

bdkbZ& 5  

izR;kLFkrk %vYifo:i.k] ;ax dk izR;kLFkrk xq.kkad] vk;ru izR;kLFkrk xq.kkad o lenSf'kd Bksl ds fy, vi:i.k xq.kkad] ik;tu fu"ifr] 

izR;kLFkrk xq.kkadksa esa laca/k] n.Mks ads cadu dk fl)kUr o dsfUVyhoj] csyu esa ,saBu] caduvk?kw.kZ o vi:i.kcyA 

 

Paper Code -  PHY4.5 P1DCCPRACTICAL LABORATORY I 

Duration: 4hrs          Max. Marks 40 



 

 

Note : A minimum number of 08 experiments must be performed by every student during each semester. In 

addition to the list given below, experiments of equal standard can be developed. 

 

1. Study of laws of parallel and perpendicular axes for moment of inertia. 

2. To find M.I. of an irregular body by inertia table. 

3. Study of bending of a cantilever or a beam. 

4. Study of torsion of a wire (static and dynamic methods) 

5. Determine Y by Hook’s law 

6. Determine Y, η, σ by Searle’s apparatus 

7. Determine η by Maxwell needle 

8. Determine η by Statical method 

9. Determine σ of Rubber tube 

10. Determine surface tension of water by Jaeger’s method 

11. Study of conservation of momentum in two dimensional oscillations  

12. Study of a compound pendulum. 

13. Study of damping of a bar pendulum under various conditions. 

14. Study of oscillations under a bifilar suspension. 

15. Potential energy curves of a 1-dimensional system and oscillations in it for various amplitudes. 

16. Study of oscillations of a mass under different combinations of springs. 

17. Study the air damping by compound pendulum  

 

isijdksM&PHY 4.5 P1 DCC प्रायोगिक प्रयोगशाला 

le; % 4 ?kaVs           iw.kk±d 40  

           

fVIi.kh % çR;sd lsesLVj ds nkSjku çR;sd Nk= dks U;wure 08 ç;ksx djus gksaxsA uhps nh xbZ lwph ds vfrfjä leku ekud ds ç;ksx fodflr 

fd;s tk ldrs gSaA 

 

1. tM+Ro vk?kw.kZ ds fy;s lekUrj ,oa yEcor v{kh; izes; dk v/;;u djukA 

2. tM+Roh; Vscy }kjk vfu;fer fudk; dk tM+Ro vk?kw.kZ Kkr djukA 

3. dsUVyhoj ds cadu dk v/;;uA 

4. fLFkfrd ,oa xfrd fof/k )kjk rkj ds ,saBu dk v/;;uA 

5. gqddsfu;e ls Y dh x.kukA 

6. lZyfof/k ls Y, η, σ dhx.kukA 



 

 

7. eSDlosy lqÃ dh lgk;rk ls η dh x.kukA 

8. LFksfrdfof/kls η dh x.kukA 

9. jcj ufydk dh σ dh x.kukA 

10. tsxj fof/k ls ty dk i`"B ruko Kkr djukA 

11. f}foeh; nksfy= ds fy;s laosx laj{k.k dk v/;;u djukA 

12. fi.Myksyd ¼Compound pendulum½ dk v/;;u djukA 

13.  NM+ yksyd }kjk fofHkUu voLFkkvksa esa voeanu dk v/;;udjukA 

14. f}rarqfuyacu¼BifilarSuspension½ ds nksyu dk v/;;udjukA 

15. ,dfoeh; fudk; dh fLFkfrt ÅtkZ oØ rFkk blesa fofHkUu vk;keksa ds fy;s nksyuksa dk v/;;u djukA 

16. fdlh nzO;eku dh fofHkUu fLizax la;kstuksa ds fy;s nksyuksa dk v/;;u djukA 

17. fi.M yksyd ls ok;q voeanu dk v/;;u djukA 

 

 

SEMESTER II 

 

Paper Code -  PHY4.5 TH 2DCCELCTRICITY, MAGNETISM AND ELECTROMAGNETICS 

THEORY 

 

Duration : 3 hrs        Max Marks: 80 

 

UNIT I 

Scalars and Vectors: scaler and vector fields, gradient of scalar field and its geometrical interpretation, divergence 

and curl of a vector field, line, surface and volume integral, Flux of vector field, Gauss's divergence theorem, 

Green’s theorem, Stoke’s theorem and its applications  

UNIT II 

Coulomb’s law and  itsvector form, Potential and field of an arbitrary charge distribution at rest, Electrostatic 

energy of uniformly charged sphere, Classical radius of an electron, Screening of E-field by a conductor, 

Potentials and field due to Dipole and Quadrupole. 

Gauss law and its differential form, Polarization and polarization vector, Atomic and molecular polarizability, 

Electric Displacement vector D, Molecular interpretation of Claussius-Mosotti equation, Boundary condition 

satisfied by E and D at the interface between two homogeneous dielectrics. 

UNIT III 



 

 

Steady current, Current density J, Non-steady currents and continuity equation. Charging and discharging of 

condenser through resistance, Rise and decay of current in LR and CR circuits,  Decay constant, transients in  

LCR circuits, AC circuits, complexvimpedance and reactance, power consumed by an AC circuit,  Y and Δ 

networks and transmission of electric power 

UNIT  IV 

Lorentz force equation and definition of B, magnetic dipole moment , angular momentum and gyromagnetic ratio 

Biot and Savart law, Ampere's law for magnetic field and its differential form (.B = 0,  x B = J), ,Field due 

to a magnetic dipole, Magnetization current, Magnetization field vector, Magnetic permeability (linear cases), 

bar magnet as a surface distribution of solenoidal current, Hall effect. 

 

UNIT V 

Electromagnetic induction, Faraday's law (integral and differential form), betatron, Lenz's law, Mutual and Self 

inductance, Energy ofthe  magneticfield;.Ampere-Maxwell  law and its differential form, Maxwell equations for 

Electromagnetic field. 

The wave equation satisfied by E and B fields, plane electromagnetic waves in vacuum, Poynting vector, 

reflection at a plane boundary of dielectrics, polarization by reflection and total internal reflection, faraday effect, 

waves in a conducting medium, reflection and refraction by the ionosphere.  

 

Text and Reference Books 

 

1. Berkeley Physics Course, Electricity and Magnetism, Ed. E.M. Procell (Me Graw Hill) 

2. Haliday and Resnik, 'Physics'-Vol. II 

3. D.J. Grifth "Introduction to electrodynamics", (Prentice Hall of India.) 

4. A.M. Partis, 'Electromagnetic field.1 

5. V.V. Savate, 'Electromagnetic field and Waves', (Wiley Eastern Ltd., New Delhi.) 

6. S.N. Ghosh, 'Electromagnetic theory and Wave propagation', (NarosaPublishing House.) 

7.  Alonso and Finn, Fundamental Univerity Physics Vol. 1, Addison-Wesley, USA 

 

 

isijdksM&PHY4.5TH2DCC   fo|qrRo] pqacdRo vkSj fo|qr pqacdh; fl)kar 

vof/k% 3 ?kaVs           vf/kdrevad% 40  



 

 

bdkbZ& 1 

lfn'k o vfn'k jkf'k;ka %lfn'k o vfn'k{ks=] vfn'k {ks= izo.krk o bldk T;kfefr; foospu] lfn'k {ks= dk Mk;ojtsUl o dyZ] js[kh;] {ks=h; 

o vk;ru lekdyu] lfn'k {ks= dk ¶yDl] xkml dk Mk;ojtsUl izes;] xzhu o LVksDl izes; vkSj buds vuqç;ksx | 
 

bdkbZ& 2 

dwyke dk fu;e rFkk bldk lfn'k :i] fdlh fLFkj LoSfPNd vkos'k forj.k ds fy;s foHko ,ao {ks=] le:i vkosf'kr xksys dh fo|qr ÅtkZ] 

bysDVªku dh fpjlEer f=T;k] pkyd ds }kjk fo|qr {ks= esa ijhj{k.k, f}/kqzo ,oa prq/kzZo ds dkj.k fo|qr foHko ,oa {ks= dh vo/kkj.kkA 

x‚l fu;e vkSj mldk vodyu :i, /zkqo.krk rFkk /kzqo.krk lfn'k] vk.kfod ,oa ijek.kfod /kqzo.krk] fo|qr foLFkkiu lfn'k D, 

Dykfl;l&ekSlksVh lehdj.k dh vk.kfod foospuk, lekaxh ijkoS|qr ek/;eksa ds vkUrjkì"B ij E व  B ds ifjlhek çfrca/k A 

 

bdkbZ& 3 

fLFkj /kkjk] /kkjk ?kuRo J] vfLFkj /kkjk rFkk lkarR; lehdj.k] izfrjks/k ds lkFk la/kkfj= dk vkos'ku ,oa fujkos'ku] LR rFkk RC ifjiFkksa esa 

/kkjk dh le; ds lkFk òf) ,oa {k;] {k;kad] LCR ifjiFk esa {kf.kd /kkjk ¼transient current½] izR;korhZ /kkjk ifjiFk] ¼Complex½ lfEer 

izfrck/kk rFkk izfr?kkr] çR;korhZ ifjiFk esa  'kfälap;u ,oa {k;,Y o Δ usVodZ vkSj fo|qr 'kfä dk lapj.kA 

bdkbZ& 4 

yksjsat cy lehdj.k vkSj B dh ifjHkk"kk] pqacdh; f}/kzqo vk?kw.kZ] dks.kh; laosx vkSj tkbjkseSXusfVd vuqikr 

ck;ks lkorZ dk fu;e, ,Eih;j dk fu;e o~ mldk vodyu :i] .B = 0,  x B = J, pqEcdh; f}/kqzo ds dkj.k {ks=] pqEcdu /kkjk] 

pqEcdu lfn'k] pqEcdh; ikjxE;rk, ifjukfyfd; /kkjk ds lrgh forj.k ds :i esa NM pqacd] g‚y çHkkoA 

bdkbZ& 5 

fo|qr pqEcdh; izsj.k % QSjkMs fu;e ¼vodyu o lekdyu :i½] chVkVªksu, ysat dk fu;e] LoizsjdRo] o vU;ksU; izsjdRo] fLFkj pqEcdh; 

{ks= es aÅtkZ] ,Eih;j&eSDlosy fu;e ,oa bldk vodyu :i] fo|qr pqEcdh; {ks= ds eSDlosy lehdj.kA 

E vkSj B {ks=ksa ds rjax lehdj.k] fuokZr esa lery fo|qr pqEcdh; rjaxsa] iks;afVax lfn’k] ijkoS|qr dh lery ifjlhek ls ijkorZu] 

ijkorZu }kjk /kzqo.k vkSj iw.kZ vkarfjd ijkorZu] QSjkMs çHkko] ,d pkyd ek/;e esa rjaxsa] vk;ueaMy }kjk ijkorZu vkSj viorZuA 

 

Paper Code -  PHY4.5 P2DCC PRACTICAL LABORATORY II 

Duration: 4 hrs           Max. Marks 

40 

Note : A minimum number of  08 experiments must be  performed by every student during each semester. In 

addition to the list given below, experiments of equal standard can be developed . 

 

1. Variation of magnetic field by tangent galvanometer 

2. Characteristics of a ballistic galvanometer. 



 

 

3. Study B field due to a current. 

4. Measurement of low resistance by Carey-Foster bridge or otherwise. 

5. Characteristics of a choke. 

6. Measurement of inductance. 

7. Convert a galvanometer to voltmeter of a given range 

8. Convert a galvanometer to ammeter of a given range 

9. To verify maximum power transfer theorem 

10. Study the charging and discharging of a capacitor ( variation of RC circuit with DC) 

11. Study of decay of currents in LR and RC circuits. 

12. Response curve for LCR circuit and resonance frequency and quality factor. 

13. To verify the inverse square law using photocell 

14. Study the variation of RC circuit with AC source 

15. Measurment of capacitance using impedance at different frequencies 

16. Study of Lorentz force 

17. Using multimeter for testing of  instruments and components in laboratory 

 

 

isijdksM&PHY 4.5 P2DCCप्रायोगिकप्रयोिशाळाII 

le; % 4 ?kaVs           iw.kk±d 40  

fVIi.kh % çR;sd lsesLVj ds nkSjku çR;sd Nk= dks U;wure 08 ç;ksx djus gksaxsA uhps nh xbZ lwph ds vfrfjä leku ekud ds ç;ksx fodflr 

fd;s tk ldrs gSaA 

 

1. pydqaMyh /kkjkekih ls pqEcdh; {ks= ds ifjoZru dk v/;;u djukA 

2. iz{ksi /kkjkekih dh fo'ks"krkvksa dk v/;;u djukA 

3. /kkjk ds dkj.k pqEcdh; {ks= B dk v/;;u djukA 

4. dsjsQksLVj lsrq  ls vYiizfrjks/k dk ekiu djukA 

5. pksd dh vfHkyk{kf.kdh dk v/;;u djukA 

6. izsjdRo dk ekiu djukA 

7. xYoku¨ehVj d¨ nh xÃ ijkl ds o¨YVehVj esa cnyukA 

8. xYoku¨ehVj d¨ nh xÃ ijkl ds vehVj esa cnyukA 

9. vf|dre 'kfDr lapj.k çes; dk lR;kiu djukA 

10. la?kkfj= ds vkos'ku o fujkos'ku dk v/;;u  DC L=¨r ls RCifjiFk esa ifjoZru dk v/;;uA 

11. LR rFkk RC ifjiFkksa esa /kkjkds {k; dk v/;;uA 

12. LCR ifjiFk dk vuqukfnr vko`fr rFkk xq.krk xq.kkad ds fy;s nf'kZr oØ dk v/;;u djukA 

13. Q¨V¨ lsy dh lgk;rk ls O;qRØe oxZ fu;e dk lR;kiuA 

14. AC L=¨r ls RC ifjiFk esa ifjoZru dk v/;;u djukA 

15. fofHkUu vkòfÙk;ksa ij çfrck/kk dk mi;ksx dj ds /kkfjrk dk ekiu djukA 

16. yksjsat cy dk v/;;u djuk A 



 

 

17. ç;ksx'kkyk esa midj.kksa vkSj ?kVdksa ds ijh{k.k ds fy, eYVhehVj dk mi;ksx djuk 

 

SEMESTER III 

 

Paper code -  PHY 5.0 TH 3DCC   WAVES, ACOUSTICS AND OPTICS 

Duration : 3 hrs         Max Marks: 80   

 

UNIT I 

Waves in media: Speed of transverse waves on a uniform string, speed of longitudinal waves in a fluid, energy 

density and energy transmission in waves. Waves over liquid surface, ripples. Group velocity and phase velocity.  

Superposition of waves: Linear homogeneous equations and the superposition principle, nonlinear superposition 

and consequences.  

Standing waves: Standing waves as normal modes of bounded systems, example - Harmonics and the quality of 

sound. 

Production  and detection of ultrasonic waves and applications 

UNIT II 

Reflection, refraction and diffraction of sound: Acoustic impedance of a medium, percentage reflection and 

refraction at a boundary, Measurements of frequency and velocity, impedance matching for transducers, 

diffraction of sound, principle of a sonar system, sound ranging. 

Recording and reproduction of sound, measurents of frequency, waveform, intensity and velocity. The acoustics 

of halls,,reverbation period, Sabine’s formula 

UNIT III 

Interference: The principle of superpositions, two-slit interference, coherence requirements for the sources, 

optical path retardations, lateral shift of fringes. Localized fringes Newton’s ring; Interference in thin films. 

Michelson interferometer and its application for wavelength determination, Twymann-geen interferometer and 

its uses, Fabry-Perot interferometer and etalon. 

 

UNIT IV 

Fresnel diffraction: Fresnel Postulates, rectilinear propagation of light, Fresnel half-period, zones plates.  

Fraunhofer diffraction: Diffraction at a single slit, intensity distribution, diffraction at a circular aperture, Rayleigh 

criterion, resolving power of telescope. 

Diffraction grating: Diffraction at N parallel slits, intensity distribution, plane diffraction grating, reflection 

grating and blazed grating, resolving power of a grating 

UNIT V 

Polarization: Polarization of transverse waves, plane of polarization, polarization by reflection and refraction, 

dichroism, brewster’s law, malus law, nicol prism, production of circularly and elliptically polarized light, 

quarter-wave and half-wave plate, babinet compensator, optical activity, Freshnel’s explanation of optical 

activity, specific rotation, polarimeter  

 

Text and Reference Books 

1. A.K. Ghatak, "Physical Optics" 



 

 

2. D.P. Khandelwal; "Optics and Atomic Physics"  (Himalaya PublisningHouse, Bombay, 1988). 

3. F Smith and J.H. Thomson; "Manchester Physics series: Optics"(English Language Book Society and John 

Wiley, 1977). 

4. Bom and Wolf; "Optics" 

5. Alonso and Finn, Fundamental Univerity Physics Vol. 1 & 2, Addison-Wesley, USA 

6. Sears; "Optics" 

7. Jenkins and White; "Fundamental of Optics" (McGraw-Hill) 

8. B.B. Laud; Lasers and Non-linear Optics (Wiley Eastern 1985) 

9. Smith and Thomson; "Optics" (John Wiley and Sons).   

10. Berkcly Physics Coursse: Vol. Ill "Waves and Oscillations"   

 

isijdksM&PHY 5.0 TH 3 DCC   rjaxsa] /ofudhvkSjçdkf'kdh 

vof/k% 3 ?kaVs           vf/kdrevad% 40  

bdkbZ& 1 

ek/;e esa rjaxs% ,d le:i Mksjh ij vuqizLFkrjaxksa dh pky] ,d rjy esa vuqnS/;Zrjaaxksa dh pky] rjaxksa esa mtkZ lapj.k ,o mtkZ /kuRo A nzo 

lrg ij rjaxs, mfeZdk,] lewg ,ao dykosxA 

rjaxksa dk v/;kjksi.k % jSf[kd la?kkrh lehdj.k rFkk v/;kjksi.k dk fl)kar ] vjs[kh; v/;kjksi.k ,oa ifj.kkeA 

vizxkehrjaxs % c) fudk;ksa dh izlkekU; fo/kkvks ds :i esa vizxkeh rjsaxs] mnkgj.k %&laukfn;k ,ao /ofu dh xq.koRrk | 
ijkJO; rjaxksa dk mRiknu ,oa lalwpu rFkk vuqiz;ksxA 

bdkbZ& 2 

/ofu dk ijkoZru] viorZu ,ao foorZu % ek/;e dh /ofud izfrck/kk] ifjlhek ij izfr'kr ijkorZu ,ao vioZru] vkòfr o osx dk ekiu] 

Vªka;M~;wlj ds fy, izfrck/kk lqesyu] /ofu dk foorZu] lksukjrU= dk fl)kUr] /ofu dk ijklA 

/ofu dh fjd‚fMaZx vkSj iqu#Riknu] vkòfÙk] rjax :i] rhozrk vkSj osx ds ekiuA g‚y dh /ofudh] çfr/ofudky] lsfcu dk lw= | 

bdkbZ& 3 

O;frdj.k % v/;kjksi.k dk fl)kUr] f}fLyV O;frdj.k] çdk'k lzksr ds fy, dyk lc) dh vko';drk] izdk'kh; iFk dk eanu] fQªUtksa dk 

vuqizLFk foLFkkiu] LFkkuh; fÝUtsa] U;wVufjax] iryh fQYe esa O;frdj.k] ekbdylu O;frdj.kekih rFkk rjaxnS/;ksa ekiu esa bldk mi;ksx, 

fV~oeSu&thubaVjQsjksehVj vkSj blds mi;ksx, Qsch&isjksO;frdj.kekih ,ao bZVkyksuA 

bdkbZ& 4 

Ýsusy foorZu %Ýsusy vfHk/kkj.kk, _tqjs[kh; lapj.k] Ýsusy ds v)kZorhZ dfVcU/k] ifVd̀k,a]  

ÝkWugkWQjfooZru% ,dyfLyV ls foorZu] rhozrk forj.k] o`rkdkj vojks/k ls foorZu]] jSys dh foHksnu dlkSVh] nwjn'khZ dh foHksnu {kerk]  

foforZuxzsfVx % N lekUrjfLyV ls foorZu] rhozrkforj.k] lery foorZu xszfVx] ijkorZu xzsfVax o XyktsnxzfVax, xszfVx dh foHksnu {kerk| 

bdkbZ& 5 

?zkqo.k % vuqçLFk rjaxksa dk ?zkqo.k] ?zkqo.kry] ijkorZu vkSj viorZu }kjk ?kzqo.k ]  f}o.kZrk ] czsolVsj dk fu;e ] esyl dk fu;e ] fudksy 

fçTe] ozrh; ,oa nh?kZòrh; /kzqfor çdk'k dk mRiknu] v/kZrjax ,oa prq;Zu{k rjax ifêdk] cSchusV dEisulVksj] çdkf'k; lfØ;rk dh Ýsuy 

O;k[;k] fof'k"V ?kw.kZu ] ?zkqo.kekih A  

  

 



 

 

Paper code - PHY 5.0 P3       DCC                 PRACTICAL LABORATORY III 

Note: A minimum number of 08 experiments must be performed by every student during each semester. In 

addition to the list given below, experiments of equal standard can be developed. 

1. Determine speed of waves on a stretched string 

2. Study torsional waves in a lumped system 

3. Study interference of coherent sources of sound 

4. Measurement of sound intensities using Speaker and detector 

5. Study characterstics of loudspeaker and microphone system 

6. Determination of principal points of a combination of lenses. 

7. Use of diffraction grating, find wavelength of main spectral lines of Hg source and its resolving power. 

8. Determine resolving power limit of resolution of a telescope and study of various eye pieces 

9. Determine Angular dispersion of Prism. 

10. Polarization of light by reflection, verify Brewster's law & law of Malus. 

11. Study of optical rotation of plane of polarization of sugar//specific rotation of canesugar, using 

polarimeter. 

12. Study of interference of light with Bi-prism and determine ''. 

13. Use of Michelson's interferometer and determine d, '' for sodium light. 

14. Use of Fabry-Perot. Etalon to determine of ',' for sodium light. 

15. Determine wavelength of laser using diffraction grating 

16. Study Elliptically polarized light using laser 

 

isijdksM&PHY 5.0 P3 DCCप्रायोगिकप्रयोिशाळाIII 

le; % 4 ?kaVs           iw.kk±d 40  

fVIi.kh % çR;sd lsesLVj ds nkSjku çR;sd Nk= dks U;wure 08 ç;ksx djus gksaxsA uhps nh xbZ lwph ds vfrfjä leku ekud ds ç;ksx fodflr 

fd;s tk ldrs gSaA 

  

1. ruh gqbZ Mksjh ij rjaxksa dh xfr Kkr dhft, 

2. ,d lumped ç.kkyh esa ?kqekonkj rjaxksadk v/;;u djuk 

3.  /ofu ds lqlaxr lzksrksa ds O;frdj.k dk v/;;u djuk 

4. Lihdj vkSj fMVsDVj dk mi;ksx djds /ofu dh rhozrk dk ekiu djuk 

5. ykmM Lihdj vkSj ekbØksQksu ç.kkyh dh fo'ks"krkvksa dk v/;;u djuk 

6. ysUlks ds ;qXeu dseq[; fcUnq Kkr djukA 

7. foorZu xzsfVax dk mi;ksx djrs gq, Hg izdk'k L=ksr dh eq[; o.kZØe dh rjaxnS/;Z rFkk xzsfVax dh foHksnu {kerk Kkr djuk A 



 

 

8. nwjn'khZ dh foHksnu {kerk Kkr djuk rFkk fofHkUu usf=dkvksa dk v/;;u djukA 

9. fçTe ds dks.kh; fo{ksi.k dk v/;;u djukA 

10. izdk'k ds ijkorZu }kjk /kqzo.k] cqLV~j fu;e ,ao eSyl ds fu;e dk sfl) djukA 

11.  /kzqo.kekih dh lgk;rk ls 'kDdj ds /kzqo.k dks.k ds izdkf'k; ?kq.kZu dk v/;;u djukA 

12. f}fizTe dh lgk;rk ls izdk'k ds O;frdj.kdk v/;;u djuk rFkk izdk'k dh rjaxnS?;Z Kkr djukA 

13. ekbdYlu O;frdj.k ekih dh lgk;rk ls ,do.khZ; izdk'k L=ksr dh rjaxnS/;Z Kkr djuk ,ao lksfM;e izdk'k dh D1 o D2 js[kkvksa 

dk rjaxnS/;Z esa vUrj Kkr djukA 

14. Qsczh&isjks bVkykWu dh lgk;rk ls lskfM;e izdk'k dh rjaxnS/;Z Kkr djukA 

15. foorZu xzsfVax dk mi;ksx djds ystj dh rjaxnS/;Z fu/kkZfjr djukA 

16. ystj dk mi;ksx djds nh?kZòrh; /kzqforçdk'k dk v/;;u djukA 

 

 

SEMESTER IV 

 

Paper Code - PHY 5.0 TH 4DCCMATHEMATICAL PHYSICS, STATISTICAL MECHANICS AND 

THERMAL PHYSICS 

Duration : 3 hrs          Max Marks: 80   

 

UNIT I 

Error analysis : mean and standard deviation, variance, covariance and correlation, coarse error, systematic error 

and statistical or random error 

Matrices : definition, matrix algebricoperation, types of matrices, eigenvalue of a matrix  

Dirac delta function and its properties ; Curvilinear coordinate system 

Tensors : definition, rank of tensor, covariant and contravariant tensor, symmetric and antisymmetric tensor, 

metric tensor 

 

UNIT II 

Fourier series : Definition, sine and cosine series, evaluation of coefficient, properties of Fourier series 

(integration, differentiation, convergence) 

Integral Transform:  Laplace transform, Laplace transform of derivative, Fourier transform, its sine and cosine 

transform 

Ordinary differential equations : solution of linear first order differential equation, second order linear differential 

equation and its solution with constant coefficient  

 
UNIT III 

Macroscopic and Microscopic States: Macroscopic states, microscopic states, Probability and thermodynamic 

probability, phase space, µ-space, Γ-space, principle of equal a priori probabilities, conditions for statistical 

equilibrium 



 

 

Indistinguishability of particles and its consequences, Maxwell-Boltzmann, Bose-Einstein, Fermi-Dirac statistics 

and their comparison 

Blackbody radiation- Stefan-Boltzmann law of radiation, Spectral distribution of blackbody radiation. Wien's 

displacement law, Rayleigh-Jean's law, Planck's law, Interpretation of behavior of specific heats of gases and 

solids as a function of temperature, Fermi level and Fermi energy 

UNIT IV 

Equilibrium before two systems in thermal contact, Probability and entropy, Boltzmann entropy relation. 

Statistical interpretation of basic thermodynamic variables, Boltzmann canonical distribution law, Ideal gas, 

Gibb’s paradox, equipartition of energy. 

Thermodynamic variables: Maxwell's relations, application to Joule-Thomson cooling and adiabatic cooling, 

Van-der Waals gas, Clausius Clapeyron equation. Thermodynamic potentialsand equilibrium of thermodynamic 

systems, relation with thermodynamical variables.  

UNIT V 

Transport process in Gases: Molecular collisions, mean free path and collision cross sections. Estimates of 

molecular diameter and mean free path. Transport of mass, momentum and energy and interrelationship 

dependence on temperature and pressure. 

Real Gas: Van der Waals gas, equation of state, nature of Van der Waals forces, comparison with experimental 

P-V curves. The critical constants, Joule Thomson expansion of an ideal gas and Van der Waals gas, Joule 

Thomson coefficient, estimates of J-T cooling. 

Boyle temperature and inversion temperature. Principle of regenerative cooling and of cascade cooling, Cooling 

due to adiabatic demagnetization, liquification of hydrogen and helium. Refrigeration cycles, efficiency., liquid 

HeI and HeII 

 

Text and Reference Books 

1. Rajput, mathematical Physics, Pragati Prakashan 

2. B.B. Laud, "Introduction to Statistical Mechanics" (MacMillian 1981). 

3. F.Reif: "Statistical Physics" (McGraw-Hill, 1988). 

4. K.Haung: "StatisticalPhysics" (Wiley Eastern, 1988) 

5. Alonso & Finn, Fundamental Univ Physics, vol 3, Addison Wesley, USA 

 



 

 

isij dksM&PHY5.0 TH4DCCxf.krh; HkkSfrdh, lkaf[;dh ;kaf=dh ,oa rkih;  HkkSfrdh 

vof/k% 3 ?kaVs           vf/kdre vad% 40 

bdkbZ& 1 

  

=qfV fo'ys"k.k % ekè; vkSj ekud fopyu] çlj.k] lgçlj.k vkSj lglacaèk] LFkwy =qfV;k] O;ofLFkr =qfV vkSj lkaf[;dh; ;k ;k–fPNd =qfV;k 

eSfVªDl % ifjHkk"kk] eSfVªDl chtxf.krh; lafØ;k] eSfVªDl ds çdkj] eSfVªDl dk vkbxsueku  

fMjkd MsYVk Qyu vkSj blds xq.kèkeZ( oØh; funZs'kkad ç.kkyh 

çfn'k % ifjHkk"kk] çfn'k dh dksfV] lgpj çfn'k vkSj çfrpj çfn'k] lefer vkSj çfrlefer çfn'k] esfVªd çfn'kAA 

bdkbZ& 2 

Qqfj;s Js.kh % ifjHkk"kk] T;k ,oa dksT;k Jsf.k;ka] xq.kkadksa dh x.kuk] Qqfj;s Js.kh ds xq.k/keZ ¼lekdyu] vodyu] vfHklj.k½]  

lekdy :ikarj % ykIykl :ikarj] vodyt ds ykIykl :ikarj] Qqfj;s :ikarj.k ,oa blds T;k ,oa dksT;k :ikarj.kA 

lk/kkj.k vody lehdj.k % jSf[kd çFke dksfV vody lehdj.k ds gy] f}rh; dksfV dh jSf[kd vody lehdj.k vkSj fLFkj xq.kkad ds 

lkFk bldk gy 

bdkbZ& 3 

LFkwy vkSj lw{e voLFkk,¡% LFkwy voLFkk,¡] lw{e voLFkk,¡] çkf;drk vkSj m"ekxfrdh; çkf;drk] dyk lef"V, µ- lef"V 

Γ&lef"V] lkeku iwoZçkf;drk dk fl)kar, lkaf[;dh; lkE;koLFkk ds fy, 'krsaZ 

d.kksa dh vfoHkkT;rk vkSj mlds ifj.kke] eSDlosy&cksYV~teSu] cksl&vkbaLVhu] QehZ&fMjkd lkaf[;dh vkSj mudh rqyuk 

—f".kdk fofdj.k&LVhQu&cksYV~teSu fofdj.k dk fu;e] —f".kdk fofdj.k dk o.kZØeh; forj.kA ohu dk foLFkkiu fu;e] jsys&thu dk 

fu;e] Iykad dk fu;e] rkieku] QehZLrj vkSj QehZ ÅtkZ ds Qyu ds :i esa xSlksa vkSj Bksl inkFkksaZ dh fof'k"V Å"ek ds O;ogkj dh O;k[;kA 

 

bdkbZ& 4 

rkih; lEidZ  ls iwoZ nks fudk;ksa dh lkE;koLFkk] ,UVªksih ,ao çkf;drk ] cksYV~teku ,UVªksih lEcU/k] ewy m"ekxfrdh pjksa dh lkaf[;dh; 

O;k[;k] cksYVteku dSukfudy forj.k fu;e] vkn'kZxSl] fxCCl dk fojks/kkHkkl] ÅtkZ dk lefoHkktu dk fu;e 

Å"ekxfrdh; pj% eSDlosy laca/k] twyFkkelu 'khryu ,ao :}ks"e 'khryu es abudk vuqiz;ksx] oSu&MsjokYl xSl] Dy‚fl;l&DySisj‚u 

lehdj.kA 

Å"ekxfrd foHko vkSj Å"ek xfrfd, fudk;ksa dh lkE;koLFkk] Å"ekxfrd pjsak ds lkFk laca/kA 

 bdkbZ& 5 

 

xSlksa esa vfHkxeu izØe : vk.kfod VDdjsa] ek/; eqDriFk ,oa la?kêdkV {ks=A ek/;eqDr iFk ,ao vk.kfod O;kl dk vkdyu A nzO;eku] laosx 

,ao mtkZ dk vfHkxeu ,oa muds vUrlZEcU/k] nkc ,oe~ rki ij fuHkZjrkA 

okLrfod xSl : okUMjokYl xSl] voLFkk lehdj.k] okUMjokYl cyks dh izdf̀r, izk;ksfxd P-V oØks ls rqyuk] dkafrd fu;rkad] vkn'kZxSl o okUMjokYl 

xSl dk twyFk‚elu fu;rkd] tqyFk‚elu 'khryudkvkdyuA 

ckW;yrki ,oa O;qRØe.k :rki] iqufuZos'kh 'khryu ,ao 'khryu dk fl)kUr] #)ks"e fopqEcdRo ds dkj.k 'khryu] gkbMªkstu ,oa ghfy;e dk nzo.k iz'khru 

pØ] n{krk, æo HeI and HeII 

 



 

 

Paper Code -  PHY 5.0 P4DCCPRACTICAL LABORATORY IV 

Duration: 4 hrs          Max. Marks 40 

Note : A minimum number of  08 experiments must be  performed by every student during each semester. In 

addition to the list given below, experiments of equal standard can be developed . 

 

1. Study of a diabatic expansion of a gas or Determination of  γ= Cp/Cv ' ratio of two specific heats 

of a gas by Clement & Desort's method. 

2. Study of conversion of mechanical energy into heat. 

3. Study of temperature dependence of total radiation. 

4. Application of resistance thermometry: Determine melting point of wax using platinum resistance 

thermometer. 

5. Application of resistance thermometry: Determine temperature coefficient of resistivity using 

platinum resistance thermometer. 

6. Application of thermo emf: Plot thermo emf versus temperature and find the neutral temperature 

and an unknown temperature. 

7. Conduction of heat through poor conductor: Determine thermal conductivity of a poor conductor 

by Lee's method. 

8. Experimental study of probability distribution for a two-option system using a colored dice. 

9. To determine the thermal conductivity of rubber tube. 

10. To verify the Stefan’s law. 

11. Study of statistical distribution using coloured dice. 

12. Study Maxwell-Boltzman, Bose-Einstein and Fermi-Dirac statistical distribution using colour balls 

13. Write and execute a program to add two matrices. 

14. Write and execute a program to multiply two matrices. 

15. Write and a program to solve differential equation 

16. Write a program for finding value of integration using Simpson method 

 
 

isijdksM&PHY5.0 TH 4 DCCप्रायोगिकप्रयोिशाळाIV 

le; % 4 ?kaVs           iw.kk±d 40  

fVIi.kh % çR;sd lsesLVj ds nkSjku çR;sd Nk= dks U;wure 08 ç;ksx djus gksaxsA uhps nh xbZ lwph ds vfrfjä leku ekud ds ç;ksx fodflr 

fd;s tk ldrs gSaA 

 

1. xSl ds :)ks"e izlkj dk v/;;u djuk vFkok DysesUV o Mslksjse fof/k ls m"ekxfed fu;rkad = Cp/Cvdk eku Kkr djukA 

2. ;kaf=d mtkZ dk m"eh; mtkZ esa :ikUrj.k dk v/;;u djukA 

3. oLrq ds dqy mRlftZr fofdj.k dk mlds rki ds lkFk v/;;u djuk A 

4. izfrjks/k rkiekih fof/k dk vuqiz;ksx% IysfVue izfrjks/k rkiekih dh lgk;rk ls ekse dk xyukad Kkr djukA 

5. izfrjks/k rkiekih fof/k dk vuqiz;ksx% IysfVue izfrjks/k rkiekih dh lgk;rk ls rkiizfrjks/kxq.kkadKkr djukA 

6. rkih; fo-ok-c- dk vuqiz;ksx % rki;qXe ds rkih; fo-ok-c- rFkk rki ds chp oØ [khapuk rFkk mnklhu rki ,oa vKkr rki Kkr djukA 

7. U;wu pkyd ls m"ek lapkyu % U;wu pkyd inkFkZ dh m"ek pkydrk yh dh fof/k ls Kkr djukA 

8. jaxhu Mkbl (Dice) dk mi;ksx djrs gq, nks lEHko fudk; ds fy, izkf;drk forj.k dk izk;ksfxd v/;;u djukA 



 

 

9. jcj Vîwc dh Å"ek pkydrk Kkr djukA  

10. LVsQu ds fu;e dk lR;kiu djukA 

11. lkaf[;dh forj.k dk v/;;u djukA 

12. M-B, B-E, F-D esa lkaf[;dh forj.kdk v/;;u djukA 

13. Nks eSfVªDl tksM+us ds fy, ,d çksxzke  fy[ks avkSj fu"ikfnr djsaA 

14. Nks vkO;wgksa dks xq.kk djus ds fy, ,d çksxzke fy[ksa vkSj fu"ikfnr djsaA 

15. fdlh lfEeJ la[;k dk la;qXe vkSj cgqyd Kkr djus ds fy, ,d çksxzke fy[ksaA 

16. i‚blu forj.k lkaf[;dh ds fy, ,d çksxzke fy[ksaA 

 

 

SEMESTER V 

 

Paper Code –PHY5.5 TH5A DSEQUANTUM  MECHANICS AND NUCLEAR PHYSICS 

Duration : 3 hrs           Max Marks: 

80   

UNIT I 

Foundation of Quantum mechanics  : Blackbody radiation,  spectrum. Planck's radiation law. photoelectric effect 

and Einstein explanation. Compton effect, photons, "de-Broglie" hypothesis, evidence for diffraction and 

interference of particles.  

Heisenberg Uncertainly principle and its consequences: diffraction at a single slit, particle in a box and its 

applications such as non existence of electron in nucleus,  Ground state energy of H-atom and  Ground slate 

energy of harmonic oscillator. Energy-time uncertainty relation 

UNIT II 

Wave function and probability density, Physical significance of the wave function & its interpretation. Probability 

current density,  Operators in quantum mechanics, linear and Hermitian operators. Expectation values of 

dynamical variables, the position, momentum, energy, eigen function and eigen value, degeneracy. Orthogonality 

of eigen functions,  commutationrelations,  Ehrenfest theorem, concept of group and phase velocities, wave 

packet.       

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. eigen function and 

eigen values . discrete energy levels, extension of results for three dimensional case and degeneracy of energy 

levels. Potential step  and rectangular potential barriar. Calculation of reflection and transmission coefficient 

UNIT IV 



 

 

Rutherford theory of alpha particle scattering.  Isotopes, Isotones and Isobars, Properties of the  nucleus – size, 

orbital angular momentum, magnetic dipole moment, electric quadrupole moment and nuclear ellipticity. Nuclear 

spin and parity. Nuclear binding energy,  Semi-emperical mass formula. Nuclear forces 

Nuclear models : elementary ideas about Liquid drop model, shell model, independent particle model and 

collective nuclear model  

 

UNIT V 

Nuclear reactions : nuclear reactions and excited states of nuclei, compound nucleus, nuclear cross-section 

Nuclear Fission : Theory of nuclear fission process, liquid drop model for fission, Barrier penetration theory of 

spontaneous fission. Nuclear fission as a source of energy, chain reaction and condition of controlled chain 

reaction, the principle of nuclear reactor, uses of nuclear energy. 

Nuclear Fusion : thermonuclear reactions,  energy production in Sun and other stars – Bethe cycle or  carbon 

cycle and proton-proton cycle, controlled thermonuclear reaction 

 

Text and Reference Books 

1. Alonso & Finn, Fundamental Univ Physics, vol 3, Addison Wesley 

2. Powel &Craseman, Quantum Mechanics 

3. Ghatak &Loknathan, Quantum Mechanics, Oxford Univ press 

4. Sardar Singh etal, Nuclear Physics , CBH publishing 

5. H.A.Enge, Introduction to Nuclear Physics. 

6. A. Beiser. Prospective of modern Physics 

7. H. S. Mani and G.K.Mehta. Introduction to modern Physics 

 

 

isijdksM&PHY 5.5 TH 5A DSE DokaVe ;kaf=dh vkSj ukfHkdh; HkkSfrdh 

vof/k% 3 ?kaVs           vf/kdrevad% 40 

 

bdkbZ& 1 

dokUVe ;kaf=dh dk mn~Hko % —f".kdk fofdj.k] o.kZØe] IykUd dh dokUVe fofdj.k fu;e ] çdk'k oS/kqr çHkko vkSj vkbaLVhu dh O;k[;k] 

d‚EiVuçHkko] QksVksu, Mh&cz‚xyh ifjdYiuk] foorZu o O;frdj.k gsrq çk;ksfxd lk{;] gkbtsucxZ dk vfuf'prrk dk fl)kar ,ao ebl ds 

ifj.kke& ,dy fLyV foorZu] ÅtkZ c‚Dl esa d.k o blds vuqç;ksx tSls ijek.oh; ukfHkd esa bysDVª‚uksa dh vuqifLFkfr] gkbMªkstu ijek.kqdh 

ewy ÅtkZ ,oa vkorhZ nksfy= dh ewy voLFkk esa ÅtkZ] le;&ÅtkZ vfuf'prrkA  

bdkbZ& 2 



 

 

rjaxQyu ,oa çkf;drk ?kuRo] rjaxQyu dh HkkSfrd lkFkZdrk vkSj mldh O;k[;k] çkf;drk /kkjk ?kuRo] dokUVe ;kaf=dh es aladkjd ¼jsf[kd 

vkSj gfeZVh ladkjd½] xfrd pjksa ds çR;k'kkeku&fLFkfr] laosx vkSj ÅtkZ] ÅtkZ vkbxsu eku vkSj vkbxsuQyu] vIHkz"Vrk] vkbxsu Qyuksa dh 

ykfEcdrk] Øefofue; laca/k] ,jsuQsLV çes;] dyk ,oa lewgosx]  rjax iSdsV dh vo/kkj.kk,aA 

bdkbZ& 3 

JksfMatj lehdj.k ds lkekU; gy% dkyvkfJr JksfMatj lehdj.k vkSj LFkk;h voLFkk gy] rjax Qyu ij ifjlhek vkSj lkaÙk; çfrca/k] 

,dfoeh; c‚Dl esa d.k] vkbxsueku vkSj vkbxsuQyu] fofoä ÅtkZLrj] f=foeh; fLFkfr ds fy, lw=ksa dk foLrkj vkSj ÅtkZ Lrjksa dh 

vIHkz"Vrk,   foHko lh<+h] ,d foeh; vk;rkdkj foHkoçkphj] ijkorZu vkSj ikjxeu xq.kkdks dh x.kuk] 

bdkbZ& 4 

vYQk d.k çdh.kZu dk jnjQksMZ fl)kar] leLFkkfud] leU;qVksfud vkSj leHkkfjd] ukfHkd ds xq.k&vkdkj] d{kh; dks.kh; laosx] pqacdh; 

f}/kqoZvk?kw.kZ] fo|qr prqZ/kqoZ vk?kw.kZ vkSj ukfHkdh; nh?kZozrh;rk]ukfHkdh; izpd.k] vkSj lerk] ukfHkdh; ca/kuÅtkZ] lkeh&vuqHkkfod æO;eku 

lw=] ukfHkdh; cyA 

ukfHkdh; e‚My% nzo cwan ekWMy] dks’ke‚My] Lora= d.k e‚My vkSj lkewfgd ukfHkd e‚My ds ckjs esa çkjafHkd fopkjA 

bdkbZ& 5 

ukfHkdh; vfHkfØ;k,a  %ukfHkdh; vfHkfØ;k,a vkSj ukfHkd dh mÙksftr voLFkk,¡] ;kSfxd ukfHkd] ukfHkdh; vuqçLFk ifjNsn, 

ukfHkdh; fo[kaMu% ukfHkdh; fo[kaMu çfØ;k dk fl)kar] fo[kaMu ds fy, nzo cwan ekWMy] Lor% fo[k.Mu dk izkphj Hksnu fl)kUr] ÅtkZ ds 

lzksr ds :i esa ukfHkdh; fo[kaMu] Jà[kyk vfHkfØ;k vkSj fu;af=r J`a[kykvfHkfØ;k ds izfrca/k] ukfHkdh; fj,DVj dk fl)kar] ukfHkdh; ÅtkZ 

ds mi;ksxA 

ukfHkdh; lay;u% rkiukfHkdh; vfHkfØ;k,a] lw;Z vkSj vU;rkjksa esa ÅtkZ mRiknu&csFks pØ ;k dkcZu pØ vkSj çksV‚u&çksV‚u pØ] fu;af=r 

rkiukfHkdh; vfHkfØ;k 

 

 

Paper Code – PHY5.5 TH5B    DSE         ATOMIC, MOLECULAR AND NUCLEAR PARTICLE 

PHYSICS  

 

UNIT I 

Frank-Hertz experiment spectra of hydrogen, Hydrogen spectra, spectrum of hydrogen-like ions, spectra of alkali 

atoms, screening constant, quantum defect and effective quantum number, fine structure in alkali spectra. 

Stern-Gerlach experiment, electron spin,  Atom in magnetic field : Magnetic moment of one-electron atom, Lande 

g-factor, interaction energy of atom in magnetic field, Larmor’s theorem, Normal Zeeman effect and its 

explanation, Paschen Back effect  

UNIT II 

Many electron atoms : Symmetric and antisymmetric wavefunctions, Pauli exclusion principle, angular 

momentum coupling schemes - LS coupling, JJ coupling, selection rules for L,S, J, Hund’s rule, Spectroscopic 

terms and their determination,  



 

 

Spectra of diatomic molecules : Rotational Spectrum of diatomic molecules- diatomic molecule as rigid rotator, 

energy eigenvalues of rigid rotator, vibrational spectrum of diatomic molecules- vibration energy levels, 

vibrational-rotational spectrum, Electronic transitions in molecules, Frank-Condon principle 

UNIT III 

Raman Effect,Stokes and anti-Stokes lines,  vibrational Raman spectrum, rotational Raman spectrum, Raman 

spectroscopy 

Spectroscopic techniques : sources of excitation, prism and grating spectrographs for visible , UV and IR , 

absorption spectroscopy,  recording systems 

UNIT IV 

Elementary Particles  : Definition of an elementary particle, classification of particles, fundamental interactions, 

Conservation laws, Spin, parity and helicity  of elementary particles, elementary idea of parity operation, 

Charge conjugation operation and time reversal operation, CPT theorem 

UNIT V 

Nuclear Radiation Detection : Interaction  of charge particles and neutron with matter. Principle and working of 

nuclear radiation detectors - Geiger Muller. counter, proportional counter, scintillation counter,  cloud chamber 

and spark chamber.  

Acceleration of charged particles: Linear accelerator, cyclotron, synchrocyclotron. Betatron. Electron synchrotron 

 

Text and Reference Books 

 

1. H.E. White. Introduction to Atomic Physics. 

2. Barrow. Introduction to Molecular Physics. 

3.  D.P. Khandelwal. Optics and Atomic Physics (Himalaya Pub. House Mumbai 1988) 

4. H. S. Mam and G.K.Mchta. Introduction to modem Physics. (Afll East West Press 1989)                                                                       

5. A. Beiser. Prospective of modern Physics 

6. Burchem, Nuclear and Particl Physics, Addison-weslet 

7. Roy & Nigam, Nuclear Physics, Narosa 

8. Alsonso&Finn, Fundamental Univ. Physics, Vol 3, Addison-wesley 

 

isijdksM&PHY 5.5 TH 5BDSEijekf.od] vk.kfod vkSj ukfHkdh; d.k HkkSfrdh 

vof/k% 3 ?kaVs           vf/kdrevad% 80 

bdkbZ& 1 



 

 

ÝSad&gVZ~t ç;ksx] gkbMªkstu o.kZØe] gkbMªkstu l–'k vk;uksa dk o.kZØe] {kkfj; ijek.kqvksa dk o.kZØe vkoj.k fLFkjkad] DokaVe nks"k vkSj 

çHkkohDokaVe la[;k] {kkfj; o.kZØe esa lw{e lajpuk ¼xq.kkRed ½A 

LVuZ&xsykZp ç;ksx] bysDVª‚u çpØ.k] pqacdh; {ks= es ijek.kq% ,dy bysDVªku ijek.kq dk pqacdh; vk?kw.kZ ] ySUMs xq.kkad g dkjd ]pqacdh; {ks= 

es ijek.kqvksa dh var%fØ;k ÅtkZ ]ykjeksj çes; ]lkekU; theku çHkko vkSj bldh O;k[;k] ik'pu cSd çHkkoA 

bdkbZ& 2 

cgq% bysDVª‚uh ijek.kq %lefer vkSj vlefer rjaxQyu ]ikmyh viotZu fl)kar] dks.kh;  laosx] ;qXeu% LS ;qXeu]JJ ;qXeu] LS ;qXeu ds 

fy, p;ufu;e] gqaM ds fu;e] LisDVjksLdksfid in vkSj mudk fu/kkZj.k]  

f}ijekf.od v.kqvks dk LisDVªe % f}ijekf.od v.kqvks dk ?kw.kZuLisDVªe] –<+ ?kw.kZd ¼ f}ijekf.odv.kq ½] –<+ ?kw.kZd ds ÅtkZ vkbxsueku] 

f}ijekf.od v.kqvks dk daifud LisDVªe&daifud ÅtkZLrj] daiu& ?kw.kZuLisDVªe] v.kqvks es bysDVª‚fud laØe.k; ÝSad&d‚UMu fl)kar 

bdkbZ& 3 

jeu çHkko]  LVksDlo~ ,aVh&LVksDljs[kk,a,dWEifud jeu LisDVªe] ?kw.khZ  jeuLisDVªe] jeu LisDVªkLdihA 

LisDVªksLdksfid rduhd% mÙkstu ds lzksr] –';eku] ijkcSaxuh vkSj vojä LisDVªe ds fy, fçTe vkSj xzsfVax LisDVªksxzkQ] vo'kks"k.k LisDVªksLdksih] 

fjd‚fMaZx flLVe 

bdkbZ& 4 

ewyd.k% ewyd.k dh ifjHkk"kk] d.kksa dk oxhZdj.k] ewyvuks;uk fØ;k,a] laj{k.kfu;e] ewyd.kksa dh pdz.k] lerk vkSj gsyhflVh] lerk ladkjd 

dk çkjafHkd fopkj] vkos’k la;qXeu lafdz;k vkSj le; mRØe.k lafdz;k] CPTçes;A 

bdkbZ& 5 

ukfHkdh; fofdj.k lalwpd% inkFkZ ds lkFk vkosf'kr d.kksa vkSj U;wVª‚u dh vU;ks; fØ;k] ukfHkdh; fofdj.k lalwpdksa dk fl)kar vkSj 

dk;Zç.kkyh] xkbxjewyj xf.k=] vkuqikfrd xf.k=] izLQqj.k xf.k=] vHkz rFkk LQqfyax izdks"BA vkosf'krd.kksa dk Roj.k% jsf[kdRofj=] 

lkbDyksVªku] flUdkslkbDyksVªku] chVkVªku] bysDVªkuflaØksVªksuA 

 

Paper Code -  PHY 5.5 P5DCC PRACTICAL LABORATORY V 

Duration:  4 hrs          Max. Marks 40 

Note : A minimum number of  08 experiments must be  performed by every student during each semester. In 

addition to the list given below, experiments of equal standard can be developed . 

 

1. Determination of e/m using Thomson's Method. 

2. Determination of e/m using magnetron method. 

3. Determination of e/m using helical method. 

4. Hysteresis Curve of transformer core. 

5. Determination of electronic charge by Millikan method 

6. Determination of dielectric constant using LCR bridge. 

7. Analysis of a given band spectrum using Prism. 

8. Determine Planck's constant "h" by photocell. 

9. Study absorption spectrum of iodine vapour. 
10. Determine the value of Stefan constant. 

11. Study alkali and alkaline earth spectra using a concave grating 



 

 

12. Study Hysteresis loop (B-H curve). 

13. Study statistics using radioactive measuremnts 

14. Write and execute a program to plot energy distribution of plank’s radiation law. 

15. Write and execute a program to plot wave function and probability distribution for potential barrier. 

16. Write a program to study semi-emperical mass formula 
 

isijdksM&PHY 5.5  P 5 DCC प्रायोगिक प्रयोिशाळा V 

fVIi.kh % çR;sd lsesLVj ds nkSjku çR;sd Nk= dks U;wure 08 ç;ksx djus gksaxsA uhps nh xbZ lwph ds vfrfjä leku ekud ds ç;ksx fodflr 

fd;s tk ldrs gSaA 

le; % 4 ?kaVs           iw.kk±d 40  

1- Fkkelu fof?k dh lgk;rk ls e/m Kkr djuk 

2- esxusVªku fof?k }kjk e/m Kkr djuk 

3- gsfydy fof/k }kjk e/m Kkr djuk  

4- VªkalQkeZj ØksM dk 'kSfFkY; oØ 

5- bysDVª‚fud vkos'k dk fefydu fof/k }kjk ekiu djuk 

6- ijkoS|qrkad dk LCR lsrq ls ekiudjuk 

7- fçt~e dh lgk;rk ls can LisDVªe dk v/;;u djuk 

8- Q¨V¨ lsy dh lgk;rk ls Iykad fu;rkad Kkr djuk 

9- vk;ksMhu osij ds vo'kks"k.k o.kZØe dk v/;;u djuk 

10- VªkalQkeZjØksM dk 'kSfFkY; oØA 

11- LVhQu fu;arkd dh x.kuk djuk 

12- Vory xzsfVax  dk mi;ksx djds {kkj vkSj {kkjh; vFkZLisDVªk dk v/;;u djuk 

13- gkbLVªsfllywi ¼B&H oØ½ dk v/;;u djukA 

14- jsfM;ks/kehZekiksa dk mi;ksx djds vk¡dM+ksa dk v/;;u djuk 

15- Iykad ds fofdj.kfu;e ds ÅtkZforj.k dks Iy‚V djus ds fy, ,d çksxzke fy[ksa vkSj fu"ikfnr djukA 

16- foHkojksf/kdk ds fy, rjaxQyu vkSj laHkkO;rk forj.k dks oØ ds fy, ,d çksxzke fy[ksa vkSj fu"ikfnr djukA 

17- v/kZ&vk;qosZfnd æO;eku lw= dksgy djus ds fy, ,d daI;wVj çksxzke fy[kuk 

 

 

SEMESTER VI 

 

Paper Code -PHY5.5 TH6ADSE        SOLID STATE PHYSICS AND ELECTRONICS 

Duration: 3 hrs         Max Marks: 80   

UNIT I 

Crystal structure: Classification of solids, Crystal lattice, unit cell, basis, Bravis lattice. Miller Indices, wigner-

seitzcell, Atomic packing fraction, common crystal structures. Laue's theory of X-ray diffraction, . Bragg's law, 

Laue method and pattern. Crystal bonding, Lennard-Jones potential, cohesive energy and compressibility of ionic 

crystals,  

UNIT II 

Band Structure: Formationof bands, dispersion relations, periodic potential of a solid, Bloch theorem, Kronig 

Penny model, effective mass of an electron. Energy bands in Conductors, insulators and semiconductors. 

Evidence of energy bands and energy gaps – radiative transitions in solids, luminescence and phosphorescence 



 

 

UNIT III 

Electronic conduction: Distribution function, electron drift in electric field, relaxation time, Drude-Lorentz theory 

of electrical conductivity, Boltzmann transport equation, Sommerfeld theory of electrical conductivity, Hall 

Effect, Quantum Hall effect (elementary idea) 

Thermal conduction: Thermal vibrations in solids, Concept of phonon, classical view of lattice specific heat of 

solid, the Einstein model, Debye model, specific heat of metals, lattice thermal conductivity, electronic thermal 

conductivity, Wiedemann-Franz law 

UNIT IV 

Semiconductors: Instrinsicsemicondutor, extrinsic semiconductor, Fermi level calculation of electron and hole 

concentration along with their temprature dependance, law of mass action.  

P-N junction:  majority and minority carriers, conduction and charge densities in N-type and P-type materials, 

diode equation. -  zener and tunnel diodes  

Rectification: halfwave and full wave rectifiers, bridge rectifier ripple factor. different types of filters (shunt 

capacitor, inductor filter, L section and π sectionfilters), voltage stabilization, voltage multiplier circuits 

UNIT V 

Transistors: Notations and volt-ampere relation for bipolar junction transistor, concept of load line and operating 

point, hybrid parameters. CB. CE.CC configuration, their characteristics curves and equivalent circuits.  Analysis 

of a transistor amplifier using h-parameter (Ai, Av, Zin, Zo), fixed bias and emitter bias, bias stability in transistor 

circuit.  

Amplifiers: General principles of operation, classification, distortion, basic ideas of Direct coupled and RC 

coupled amplifier, Emitter follower, gain frequency response. Noise in electronic circuits; Field effect transistor 

(JFET) and metal oxide semiconductor field effect transistor (MOSFET), Basic Idea of Feedback amplifier  

 

Text and Reference Books 

1. A. Beiser. Prospective of modern Physics 

2. C Kittel. Introduction to Solid Slate Physics. 

3. J.S. Blackmore, Solid State Physics (Cambridgc Univ. Press) 

4. Stanley: Electronic devices circuits and applications. 

5. J D. Ryder: Electronics Fundamental and applications. (PHI 1988) 

6. Millman and Gabel:  Microelectronics (McGraw Hill) 

7. G.K. Mithal, Electronics  

8. Malvino, Electronic Principles 

 



 

 

isijdksM&PHY 5.5 TH6ADSE Bksl voLFkk HkkSfrdh ,oa bysDVª‚fudh 

vof/k% 3 ?kaVs           vf/kdre vad% 80 

bdkbZ& 1 

fØLVylajpuk% Bkslksa dk oxhZdj.k] fØLVytkyd] ,dd dksf"Bdk] csfll, czSostkyd] feyj lwpdkad] foXuj&lhV~t dksf"Bdk] ijek.kq ladqy 

n{krkad] eq[; fØLVy lajpuk,a] ykmdk ,Dl&jsfoorZu dk fl)kar] czSx dk fu;e] yoslajpuk] fØLVy ca/ku] ysaukMZtksalfoHko, laltd ÅtkZ 

vkSj vk;fud fØLVy dh laihM;rkA 

bdkbZ& 2 

cSaMlajpuk% cSaMdkfuekZ.k] ifj{ksi.k laca/k] Bkslksa esa vkorhZfoHko] Cykss[k çes;] Øksfuxisuh e‚My] bysDVª‚u dk çHkkoh æO;eku] pkydksa] dqpkydksa 

v/kZ~npkydksa esa ÅtkZcSaM] ÅtkZcSaM vkSj ÅtkZvarjky ds lk{; &Bksl esa fofdj.k ladze.k] izfrnhfIr vkSj LQqjnhfIrA 

bdkbZ& 3 

bysDVª‚fud pkyu% forj.k Qyu] fo|qr {ks= esa bysDVª‚u viokg] foJkafrdky] Mª;wM&yksjsat dk fo|qrpkydrk fl)kar] cksYV~teku 

vfHkxeu lehdj.k]  fo|qrpkydrk dk lksejQhYM fl)kar] Å"ekpkydrk ]g‚y çHkko] DokaVeg‚yçHkko ¼çkFkfed fopkj½A 

rkih; pkyu% Bksl inkFkksaZ esa rkih; daiu] phonon dh vo/kkj.kk] Bkslksa dh fof'k"VÅ"ek dk fpjlEer fopkj] vkbaLVhue‚My] fMckbZe‚My] 

/kkrqvksa dh fof'k"VÅ"ek] tkyd dh Å"ekpkydrk] bysDVª‚fud Å"ekpkydrk, fo,nseau&Ýkatfu;e  

bdkbZ& 4 

v/kZpkyd % uSt v/kZpkyd] vinzO;h v/kZpkyd] QehZÅtkZLrj] gksy rFkk bysDVªku lkaærk dh x.kuk rFkk budh rki ij fuHkZjrk] nzO;vuqikrh 

fØ;k dk fu;eA 

v/kZpkyd ;qfDr;ka % P-Nlaf/k] cgq ,oa vYila[;d /kkjkokgd] N&çdkj vkSj P&çdkj ds v/kZpkydksa esa vkos’k vkSj /kkjk ?kuRo] Mk;ksM 

lehdj.k] thuj rFkk Vuy Mk;ksMA 

fn"Vdj.k% v/kZ rFkk iw.kZ rjaxfn"Vdkjh] lsrq fn"Vdkjh, mfeZdkxq.kkad] fQYVj ¼çsjdRo] 'kaV la/kkfj=, L [kaM RkFkk  [kaMfQYVj½] oksYVrk 

fLFkjhdj.k] oksYVrk xq.kd ifjiFkA 

bdkbZ& 5 

VªkaftLVj % izrhd rFkk f}/kzqoh VªkaftLVj ds fy;s oksYV ,fEi;j lac/k] yksMykbudh vo/kkj.kk rFkk çkpyu fcUnq] ladjizkpy] VªkaftLVj ds 

CB, CE o CC vfHkfoU;kl rFkk muds rqY;ifjiFk ds vfHkyk{kf.kd odz] ladj izkpy dh lgk;rk ls VªkaftLVj dk fo’ys"k.k (Ai, Av, Zin, 

Zo), fu;r rFkk mRltZd ck;lu rFkk VªkaftLVj ifjiFkksa esa ck;l LFkkf;Ro]  

ço/kZd : lapkyu ds lkekU; fl)kar ] oxhZdj.k] fo—fr ]fn"V ,o aRC ;qfXer ço/kZdksa dh lkekU; tkudkjh] mRltZd vuqxkeh] yfC/k vko`fr 

vuqfØ;k] fo|qr~ ifjiFkksa es jo {ks= izHkko VªkaftLVj rFkk blds ifjiFkh; vfHky{k.k] laf/k {ks= izHkko VªkaftLVj (JFET) o MOSFET, 

iquHkZj.k ço/kZd dh ewyHkwr /kkj.kkA 

 

 

Paper Code –PHY5.5 TH 6B   DSE         SOLID STATE DEVICES AND ELECTRONIC 

INSTRUMENTATION 

Duration : 3 hrs          Max Marks: 80   

UNIT I 



 

 

Semiconductors :Instrinsicsemicondutor, extrinsic semiconductor, Fermi level, calculation of electron and hole 

concentration along with their temprature dependance, law of mass action.  

P-N  junction :  majority and minority carriers, conduction and charge densities in N-type and P-type materials, 

P-N diode equation. Various diodes -  zener and tunnel diode, light emitting diode, solar cell.  

UNIT II 

Operational Amplifiers : Differential amplifier, virtual ground,  DC level shifter, input and output impedance, 

input offset current application, Amplifier as unity gain buffer, adder, subtractor integrator, differentiator.  

Oscillators :Feed back requirement for oscillator, basic oscillator circuit and its analysis, Colpitt and Hartley 

Oscillators, RC oscillators , crystal oscillators and its advantages 

UNIT III 

Logic circuit  : Numbers systems-Binary arithmetic, Decimal and hexadecimal, Fundamental Logic gates (AND, 

OR, NOT, NOR , NAND, XOR),  Boolean algebra and DeMorgan’s theorem,  circuit realization of logic gates  

using diodes and transistors  (DL, DTL, TTL) 

UNIT IV 

Electrical laboratory basics: circuit protection devices, Input impedance, output impedance, loading. Power 

transfer and impedance matching. Measurment of capacitance, inductance and impedance: capacitor, capacitor 

types, inductor and inductance, transformers 

UNIT V 

Analog DC and AC Meter : Electromechanical meter movements, analog DC ammeters, analog AC voltmeters, 

analog multimeter. Using basic meters and meter errors 

Digital Electronic Meters : Digital-to-analog converters, analog-to-digital converters, counting and digital 

encoding, digital devices-  digital ammeter, digital voltmeter, digital multimeter (DMM) 

 

Text and Reference Books 

1. C.Kittel, Solid State Physics Ed 5, , John-Wiley 

2. W D Stanlay, Electronic devices, circuits and applications, Prentice hall 

3. Streetman, Solid State Electronic Devices, Prentice hall 

4. D.A.Bell, Electronc Instrumentation and Measurement, Oxford 

5. J.B.Gupta, Acourse in Electrical and  ElectronicMeasuremnts and Instrumentation, Kataria & Co. 

 

isijdksM&PHY 5.5 TH 6BDSE Bksl voLFkk midj.k ,oa bysDVªksfud ;a=hdj.k 

vof/k% 3 ?kaVs           vf/kdrevad% 80 

 



 

 

bdkbZ&1 

v/kZpkyd % uSt v/kZpkyd] vinzO;h v/kZpkyd] QehZÅtkZLrj] gksyrFkkbysDVªkulkaærkdhx.kukrFkkbudhrkiijfuHkZjrk] nzO; vuqikrh fØ;k dk 

fu;eA 

v/kZpkyd ;qfDr;ka % P-Nlaf/k] cgq ,oa vYila[;d /kkjkokgd] N&çdkj vkSj P&çdkj ds v/kZpkydksa esa vkos’k vkSj /kkjk ?kuRo, fofHkUu 

Mk;ksM – thuj rFkk Vuy Mk;ksM] izdk'k mRltZd Mk;ksM] lkSyjlSyA 

bdkbZ& 2 

 

lafØ;kRed izo/kZd % Hksnizo/kZd] opqZvy xzkmaM, fn"V/kkjk LrjfoLFkkid] fuos'kh rFkk fuxZe izfrck/kk;sa] fuos'khvkWQlsV /kkjkA 

vuqiz;ksx- ,dkad yfC/k cQj] ;kstd] O;odfy=] lekdyd] vodydA 

nksfy=% nksyuksa ds fy;s iquZfuosf’kdh 'krsaZ, vk/kkjHkwr nksfy= ijhiFk fo’ys"k.k] dkWfYiV o gkZVys nksfy=A RCnksfy=] fdzLVynksfy= o budsaykHkA 

bdkbZ& 3 

ewyrkfdZd ijhiFk% vad i}fr;kW] f}vk/kkjh, n'keyo ] "kksM'k ]vk/kkjhxf.kr vfHkfØ;k] ewy rkfdZd }kj (AND, OR, NOT, NOR , 

NAND, XOR)] cwyh;u chtxf.kr rFkk MseksxZu izes;] rkfdZd }kj ds Mk;ksM o VªkaftLVj }kjk okLrfod ifjiFk(DL, DTL, TTL)A 

bdkbZ& 4 

fo|qr ç;ksx'kkyk ds ewyrRo% lfdZV lqj{kk midj.k] fuos'kh çfrck/kk] fuxZr çfrck/kk] yksfMaxA 'kfä gLrkarj.k vkSj çfrck/kk feykuA /kkfjrk] 

çsjdRo, çfrck/kkdkekiu% la/kkfj=] la/kkfj= çdkj] çsjd rFkk çsjdRo] VªkalQkeZj 

bdkbZ& 5 

,uky‚xMhlh vkSj ,lhehVj% bysDVªkseSdsfudy ehVjewoesaV] ,uky‚x Mhlh ,ehVj] ,uky‚x ,lhoksYVehVj] ,uky‚xeYVhehVjA cqfu;knh ehVj 

mi;ksx vkSjehVj =qfV;k 

fMftVy bysDVª‚fudehVj% fMftVy&ls&,uky‚xifjorZd,  ,uky‚x&Vw&fMftVyifjorZd] x.kuk vkSj fMftVy ,UdksfMax] fMftVy fMokbl- 

fMftVy ,ehVj] fMftVyokYVehVj] fMftVyeYVhehVj(DMM) 

 

 

Paper Code -  PHY 5.5 P6DCC PRACTICAL LABORATORY VI 

Duration: 4 hrs          Max. Marks 40 

Note : A minimum number of 08 experiments must be performed by every student during each semester. In 

addition to the list given below, experiments of equal standard can be developed. 

1. Study P-N junction diode characterstics 

2. I-V Characteristics of a transistor. 

3. Study of CRO and its functions  

4. Study of Lissajuous figures using a CRO. 

5. Study of RC coupled amplifier. 

6. Study of AF and RF oscillators. 

7. Study the application of an operational amplifier as inverting and non-inverting amplifier. 

8. Study the application of an operational amplifier as adderand subtractor amplifier. 



 

 

9. Study of voltage multiplier as a doublersand tripler . 

10. Construct OR, AND, NOT, XOR gate from NAND gate and verify their truth table. 

11. Study the recovery time of the given diodes. 

12. Study the characteristic of F.E.T. and determine rp, gm, and µ. 

13. Goniometric study of crystal faces 

14. Specific resistance and energy gap of a semiconductor 

15. Study of L and π filter in Half wave rectifier 

16. Study the characteristic of an R-C transmission line. 

17. Study the characteristic of an L-C transmission line 
 

isijdksM&PHY 5.5  P6 DCCप्रायोगिकप्रयोिशाळाVI 

fVIi.kh % çR;sd lsesLVj ds nkSjku çR;sd Nk= dks U;wure 08 ç;ksx djus gksaxsA uhps nh xbZ lwph ds vfrfjä leku ekud ds ç;ksx fodflr 

fd;s tk ldrs gSaA 

le; % 4 ?kaVs                iw.kk±d 40  

fVIi.kh % çR;sd lsesLVj ds nkSjku çR;sd Nk= dks U;wure 08 ç;ksx djus gksaxsA uhps nh xbZ lwph ds vfrfjä leku ekud ds ç;ksx fodflr 

fd;s tk ldrs gSaA 

1- laf/k Mk;ksM vfHkyk{k.khd dk v/;;u djuk 

2- VªkaftLVj vfHkyk{k.khdksa dk v/;;u 

3- lhvkjvks vkSj mlds dk;ksaZ dk v/;;uA 

4- CRO s dk mi;ksx djds fylktwl vk—fr;ksa dk v/;;uA 

5- RC  ;qfXer izo/kZdksa dk v/;;u 

6- JO; ,oa jsfM;ks  vkof̀r nksfy=ksa dk v/;;u 

7- lafØ;kRed izo/kZd ds çfry¨eh ,oa vçfry¨eh izo/kZd ds vuqiz;ksx dk v/;;u 

8- ;kstd vkSj ?kVko izo/kZd ds :i esa ,d lafØ;kRedizo/kZd ds vuqç;ksx dk v/;;u djukA 

9- f}xq.kd] f=xq.kd vkSj prqxqZ.kd ds :i esa oksYVst xq.kd dk v/;;u djukA 

10- NAND xsV ls OR, AND, NOT, XOR xsV dk fuekZ.k djsa vkSj mudh lR;rk lkj.kh dks lR;kfir djukA 

11- fn, x, Mk;ksM ds iquiZzkfIr le; dk v/;;u djukA 

12- FET ds vfHky{k.kdksa dk v/;;u ,oa rp,gm,oa  Kkr djukA 

13- fØLVy Qydksa dk xksfu;ksesfVªd v/;;u 

14- v/kZpkyd dk fof'k"V çfrjks/k vkSj ÅtkZ varj 

15- gkQosojsfDVQk;jesa ,yvkSjπfQYVj dk v/;;udjuk 

16- vkj&lhVªkalfe'kuykbu dh fo'ks"krk dk v/;;u djuksaA 

17- ,y&lhVªkalfe'kuykbu dh fo'ks"krk dk v/;;u djuksa 

 


