
BSC  3 YEAR COURSE 
SEMESTERWISE PROGRAMME FOR PHYSICS 

ch,llh 3 o"khZ; ikBîØe 
HkkSfrd foKku ds fy, lsesLVjokj dk;ZØe 

 

General Instructions:  

Each Physics theory paper is of 2 credits for which there will be 3 hours of lectures per week. This gives 45 hours of 

teaching work for each theory paper per semester.  

Each Practical  shall be of 2 credits for which there will be 4 Hours of laboratory work per batch per week. This gives 60 

hours for laboratory work per semester. For laboratory work, a batch should not exceed 20 students. 

Each theory course shall contain 5 units  

lkekU; funsZ'k%  

çR;sd HkkSfrdh lS)kafrd isij 2 ØsfMV dk gS ftlds fy, çfr lIrkg 3 ?kaVs dk O;k[;ku gksxkA bl rjg çR;sd lS)kafrd isij ds fy, çfr lsesLVj 45 ?kaVs dk 

f'k{k.k dk;Z gksxkA 

çR;sd çSfDVdy 2 ØsfMV dk gksxk ftlds fy, çfr cSp çfr lIrkg 4 ?kaVs dk ç;ksx'kkyk dk;Z gksxkA bl rjg çfr lsesLVj izk;ksfxd dk;Z 60 ?kaVs gksxkA ç;ksx'kkyk 

dk;Z ds fy, ,d cSp 20 Nk=ksa ls vf/kd ugha gksuk pkfg,A 

çR;sd lS)kafrd ikBîØe esa 5 bdkb;k¡ gksaxhA 

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

adopted is  given below -  

Section A (05 marks) shall contain 10 questions two from each Unit. Each question shall be of 0.5 marks. All the 

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

Section B (12.5 marks) shall contain 5 questions (two from each unit with internal choice). Each question shall be of 2.5 

marks. The candidate is required to answer all 5 questions. The answers should not exceed 200 words. Section C (22.5 

marks) shall contain 5 questions, one from each Unit. Each question shall be of 7.5 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= lsV djus okyksa ds fy, funsZ'k % viukbZ xbZ var&lsesLVj ijh{kk ç.kkyh uhps nh xbZ gS & 

[kaM v ¼05 vad½ esa çR;sd bdkbZ ls 10 ç'u gksaxsA çR;sd ç'u 0-5 vad dk gksxkA lHkh ç'u vfuok;Z gSa- mÙkj 50 'kCnksa ls vf/kd ugha gksus pkfg,A 

[kaM c ¼12-5 vad½ esa 5 ç'u gksaxs ¼vkarfjd fodYi ds lkFk çR;sd bdkbZ ls nks½A çR;sd ç'u 2-5 vad dk gksxkA mEehnokj dks lHkh 5 ç'uksa dk mÙkj nsuk vko';d 

gSA mÙkj 200 'kCnksa ls vf/kd ugha gksus pkfg,A  

[kaM l ¼22-5 vad½ esa 5 ç'u gksaxs] çR;sd bdkbZ ls ,dA çR;sd ç'u 7-5 vad dk gksxkA 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,xhA mEehnokj dks lS)kafrd] Oçk;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 :  Practical examination shall be of  Four (04) hours. The distribution of marks is -  

Two Experiments (12.5x2)         25 Marks 

Viva-voce                                   10 Marks 

Record                                        05 Marks 

Total                                            40 Marks 

Oçk;ksfxd ijh{kk ds fy, funsZ'k %  izk;ksfxd ijh{kk pkj ¼04½ ?kaVs dh gksxhA vadksa dk forj.k gS - 

nks ç;ksx ¼12.5x2½       25 vad 

ekSf[kd ijh{kk            10 vad 



fjdkMZ                   05 vad 

dqy                     40 vad 

Instruction for Internal Evaluation : Internal evaluation  will be of  30 marks overall (no bifurcation into theory and 

practical). 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 assessment should be done periodically after every 30 days for all core/elective course per semester.  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 ¼lS)kafrd vkSj izk;ksfxd esa dksbZ foHkktu ugha½A çR;sd ikBîØe Lrj 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 çfr lsesLVj lHkh eq[; ;k oSdfYid ikBîØe ds fy, çR;sd 30 fnuksa ds ckn le;&le; ij 

ewY;kadu fd;k tkuk pkfg,A 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 

B.Sc. Programme ( Semester Wise ) 
Semester I 

Paper Code Paper Title/Name Code L P Total 
Credits 

Maximum Marks 
Total 
Marks 

Minimum 
Pass 

Marks 
(%) 

Internal 
Marks 

External 
Marks 

4.5PHYT12         Mechanics  DCC 2  2 
6 

 40 

150 

14(36%) 
4.5PHYT13         Electromagnetics DCC 2  2  40 14(36%) 
4.5PHYP14         Practical Laboratory DCC  2 2  40 14(36%) 
       30  11(36%) 

 
Semester II 

4.5PHYT22         Oscillation & Waves DCC 2  2 
6 

 40 

150 

14(36%) 
4.5PHYT23         Optics DCC 2  2  40 14(36%) 
4.5PHYP24         Practical Laboratory DCC  2 2  40 14(36%) 
       30  11(36%) 

 
Semester III 

5.0PHYT32         Statistical Mechanics & Thermal 
Physics 

DCC 2  2 

6 
 

40 

150 

14(36%) 

5.0PHYT33         Mathematical Physics 
 

DCC 2  2  40 14(36%) 

5.0PHYP34         Practical Laboratory DCC  2 2  40 14(36%) 
       30  11(36%) 

 
Semester IV 

5.0PHYT42        Quantum Physics DCC 2  2 

6 

 40 

150 

14(36%) 

5.0PHYT43         Solid State Physics DCC 2  2  40 14(36%) 
5.0PHYP44         Practical Laboratory DCC  2 2  40 14(36%) 
      30  11(36%) 

 
Semester V 

5.5PHYT52A Electronics DSE 2  2 

6 

 

40 

150 

14(36%) 

5.5PHYT52B                  Energy 
5.5PHYT53A  Atomic & Molecular Physics  DSE 2  2  40 14(36%) 

5.5PHYT53B                 Electronic Instrumentation and 
measurement Techniques  
 

5.5PHYP54         Practical Laboratory DCC  2 2  40 14(36%) 
      30  11(36%) 

Semester VI 
5.5PHYT62 A  Nuclear Physics  DSE 2  2 

6 
 

40 
150 

14(36%) 

5.5PHYT62 B               Biophysics 



5.5PHYT63 A    
 

Physics at the Nanoscale DSE 2  2  40 14(36%) 

5.5PHYT63 B             Physics of the Universe 

5.5PHYP64         Practical Laboratory DCC  2 2  40 14(36%) 
      30  11(36%) 
 

 

SEMESTER I 

 

.Paper Code -  4.5PHYT12       DCC                      MECHANICS  

UNIT - I 

Frames of Reference: Inertial frames and Non-inertial frames. Galilean Transformation. Displacement, velocity and 
acceleration in rotating co-ordinate systems, Centripetal and Centrifugal acceleration, Coriolis force and its applications.  

UNIT-II 
Central Force: Motion under central force, Conservation laws, Kepler's law, Gravitational law and field. Gravitational 
potential due to a spherical body, Gauss and Poisson equations for gravitational self-energy. 

UNIT– III 

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. 

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. 
 

isij dksM &4.5PHYT12       DCC             ;kaf=dh 

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] vidsaæh; ,oa vfHkdsaæh; Roj.k] dksfjv‚fyl cy vkSj 

buds vuqç;ksx   

bdkbZ & 2 

dsUæh; cy% dsUæh; cy ds v/khu xfr] laj{k.k ds fu;e] dsiyj ds fu;e] 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.k 

bdkbZ & 3 

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

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

bdkbZ & 4 

lkis{krk dk fof'k"V fl)kUr : lkis{krk ds fof'k"V fl)kUr ds vHkhxzghr, yksjsUV~t :ikUrj.k] yEckbZ ladqpu] dky of̀)] osx :ikUrj.k] osx ds lkFk nzO;eku esa 

ifjorZu] nzO;eku&ÅtkZ rqY;rk] prqZfoe lfn'k la:i.k ¼dsoy xq.kkRed½] ekbdylu&eksysZ iz;ksxA 

bdkbZ & 5  

izR;kLFkrk % vYi fo: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 u"ifr] izR;kLFkrk xq.kkadksa esa laca/k] 

n.Mksa ds cadu dk fl)kUr o dsfUVyhoj] csyu esa ,aBu] cadu vk?kq.kZ o vi:i.k cyA 



 

 

Paper Code -  4.5PHYT13      DCC                    ELECTROMAGNETICS 

UNIT I 

Scalars and Vectors: Dot and Vector products, triple vector product, 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. 

UNIT II 

Coulomb’s law& its vector form, Potential and field of an arbitrary charge distribution at rest, Concept of Multipole, 

Potentials and field due to Dipole and Quadrupole. Electrostatic energy of uniformly charged sphere, Classical radius of 

an electron, Screening of E-field by a conductor 

UNIT III 

Electronic Polarization and polarization vector, Atomic and molecular polarizability, Displacement vector D, Molecular 

interpretation of Claussius-Mosotti equation, Boundary condition satisfied by E and D at the interface between two 

homogeneous dielectrics.  

UNIT  IV 

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, Complex impedance and reactance, Series and parallel resonance, Q-factor and sharpness of resonance, Power 

consumed by an AC circuit, Power factor transmission of electric power. 

UNIT V 

Ampere's law, .B = 0,  x B = J, Field due to a magnetic dipole, Magnetization current, Magnetization vector, Hall 

effect, Magnetic permeability (linear cases). 

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

Transformers, Energy in a static magnetic field, Measurement of self inductance by Rayleigh's method, Maxwell's 

displacement current, Maxwell's equations, Electromagnetic field and Energy density. 

 

isij dksM &4.5PHYT13        DCC             fo|qrpqEcdRo 

bdkbZ & 1 

lfn'k o vfn'k jkf'k;ka % lfn'k o vfn'k xq.ku] f=lfn'k xq.ku] 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;] LVksDl izes;A 

bdkbZ & 2 

dwyke dk fu;e rFkk bldk lfn'k :i] fdlh fLFkj LoSfPNd vkos'k forj.k ds fy;s foHko ,ao {ks=] cgq/kzqo] f}/kqzo ,oa prq/kzZo ds dkj.k fo|qr foHko ,oa {ks= dh 

vo/kkj.kk] 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 A 
bdkbZ & 3 

bysDVª‚fud /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 dk vk.kfod foospu] nks lekaxh 

ijkfo|qr inkFkZ ds vUr% i"̀B ij E] D ifjlhek çfrca/kA 

bdkbZ & 4 

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 

of̀) ,oa {k;] {k;kad] LCR ifjiFk esa {kf.kd /kkjk ¼transient current½] izR;korhZ /kkjk ifjiFk] ¼Complex½ tfVy izfrck/kk rFkk izfr?kkr] Js.kh ,oa lekUrj vuqokn] 

¼Q½ xq.krk xq.kkad] vuqukn dh rh{k.krk] izR;korhZ ifjiFk }kjk xzghr 'kfDr] 'kfDr xq.kkad] fo|qr 'kfDr dk ifjxeuA   

bdkbZ & 5 



,Eih;j dk fu;e] .B = 0,  x B = J, pqEcdh; f}/kqzo ds dkj.k {ks=] pqEcdu /kkjk] pqEcdu lfn'k] gkWy izHkko] pqEcdh; ikjxE;rkA  

fo|qr pqEcdh; izsj.k % QSjkMs fu;e ¼vodyu o lekdyu :i½] ysat dk fu;e] LoizsjdRo] o vU;ksU; izsjdRo] VªkUlQkeZj] fLFkj pqEcdh; {ks= esa ÅtkZ] jsys fof/k }kjk 

Loizsj.k dk ekiu] eSDlosy foLFkkiu /kkjk] eSDlosy lehdj.k] fo|qr pqEcdh; {ks= o Åtk Z?kuRoA 

 

Paper Code -  4.5PHYP14      DCC                PHYSICS LABORATORY 

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. Variation of magnetic field by tangent galvanometer 

12. Characteristics of a ballistic galvanometer. 

13. Study B field due to a current. 

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

15. Characteristics of a choke. 

16. Measurement of inductance. 

17. Convert a galvanometer to voltmeter of a given range 

18. Convert a galvanometer to ammeter of a given range 

19. To verify maximum power trasfer theorem 

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

 

isij dksM  4.5PHYP14      DCC                                                   HkkSfrdh iz;ksx’kkyk 

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- gqd ds fu;e ls Y dh x.kukA 
6- lZy fof/k ls Y, η, σ dh x.kukA 
7- eSDlosy lqÃ dh lgk;rk ls η dh x.kukA 
8- LFksfrd fof/k ls η dh x.kukA 
9- jcj dh σ dh x.kukA 
10- tsxj fof/k ls ikuh dk i"̀Bruko dh x.kukA 

11- Tangent xYoku¨ehVj ls pqEcdh; {ks= ds ifjoZru dk v/;;uA 

12- iz{ksi /kkjkekih dh fo'ks"krkvksa dk v/;;uA 



13 /kkjk ds dkj.k pqEcdh; {ks= B dk v/;;uA 

14 dsjsQksLVj lsrq vFkok vU; fof/k ls vYi izfrjks/k dk ekiuA 

15 pksd dq.Myh dh vfHkyk{kf.kdh dk v/;;uA 

16 izsjdRo dk ekiuA  

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

18 xYoku¨ehVj d¨ nh xÃ ijkl ds vehVj esa cnyukA 

19 vf|dre 'kDfr lapj.k çes; dk lR;kiu 

20 la?kkfj= ds vkos'ku o fujkos'ku dk v/;;u ( DC L=¨r ls RC ifjiFk esa ifjoZru dk v/;;u)A 

 

 

SEMESTER II 

Paper code -  4.5PHYT22     DCC        OSCILLATIONS AND WAVES 

UNIT I 
Oscillations : Potential well and periodic oscillations, cases of harmonic oscillations, differential equations and its solution, 
Kinetic and potential energy.  
Simple harmonic oscillation :  Spring and mass system, Simple and compound pendulum, Torsional pendulum, Bifilar 
oscillations, Helmholtz resonator, LC circuts, Vibration of bar magnet, Oscillation of two masses connected by a spring. 

UNIT II 
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 oscillators, Power dissipation, Quality factor, Driven harmonic oscillator, Transient and steady state, 
Power absorption, Two coupled oscillations, normal modes. 

UNIT III 

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, examples, Harmonics and the quality of sound. 

UNIT IV 
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. 
Production  and detection of ultrasonic waves and applications. 

UNIT V 
Plane electromagnetic waves, Plane wave solution, energy and momentum of E.M. wave, Poynting vector, Radiation 
pressure, Boundary condition for B, E, H & D, Fresnel’s relations (E in the plane), Reflection and refraction at a plane 
boundary of dielectrics. 
 
 
isij dksM & 4.5PHYT22      DCC                          nksyu vkSj rjaxsa 

bdkbZ & 1 

 nksyu % foHko dwi o vkorhZ nksyu] fofHkUu izdkj ds vkorhZ nksyu o yksyd] xfr dh vodyu lehdj.k o mlds gy] fLFkfrt o xfrt ÅtkZA 

ljy vkorZ xfr % fLizax ls tqM+s nzO;eku ds fudk; dh ljy vkorZ xfr] ljy o n<̀+ fi.M yksyd] ,sBu yksyd] f}narw  nksyu] gsyEgksYVt vuquknd] LC ifjiFk] 

ckj pqEcd ds nksyu] fLiazs ls tqM+s nks nzO;ekuksa ds nksyuA 

 

bdkbZ & 2 

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

xfr dk v/;kjksi.k] fylktw vkd`fr;kW] voeanu ljy vkor̀ xfr] voeafnr nksyd 'kfDr dk {k; xq.kakd] Q xq.kakd] pkfyr vkorhZ nksyd] {kf.kd o LFkkbZ voLFkk] 

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



bdkbZ & 3 

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

rjaxs ,oa mfeZdk,] lewg ,ao dyk osxA 

rjaxksa dk v/;kjksi.k % jSf[kd le:i lehdj.k rFkk v/;kjksi.k dk fl)kar ] vjs[kh; v/;kjksi.k ,oa ifj.kke A   

vizxkeh rjaxs % c) fudk;ksa dh izlkekU; fo/kkvks ds :i esa vizxkeh rjsaxs] mnkgj.k %& laukfn;k ,ao /ofu dh xq.oRrk] 

bdkbZ & 4 

 /ofu dk ijkoZru] viorZu ,ao foorZu % ek/;e dh /ofud izfrck/kk] ifjlhek ij izfr'kr ijkorZu ,ao vioZru] vko`fr o osx dk ekiu] Vªka;M~;wlj ds fy, 

izfrck/kk lqesyu] /ofu dk foorZu] lksukj rU= dk fl)kUr] /ofu dk ijklA 

ijkJO; rjaxksa dk mRiknu ,oa lalwpu rFkk vuqiz;ksxA 

bdkbZ & 5 

 lery fo|qrpqacdh; rjaxsa] lery rjax dk gy ] fo|qrpqacdh; rjax dh ÅtkZ vkSj laosx] iks;afVax lfn'k ] fofdj.k nkc ]  B, E, H o  D ds fy, lhek 

ca/ku ] Ýsusy ds laca/k  ¼ E ry es ½]   ijkoS/kqr lery lhek ij ijkorZu vkSj viorZu 

 

Paper Code -  4.5PHYT23    DCC                                          OPTICS 

UNIT I 

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 precision determination of wavelength, wavelength difference and the width of spectral lines, Fabry-

Perot interferometer and etalon. 

UNIT II 

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, resolving power of a grating, 

Fabry-perot etalon 

UNIT III 

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  

UNIT IV 

Laser systems : Purity of a spectral line, coherence length and coherence  in time, spatial coherence of a source, 

Einstein's A and B coefficients. Spontaneous and induced emissions, conditions for laser action, population inversion, 

Ruby and He-Ne laser.  

Holography : Principles of Holography, Hologram, construction and reproduction mathematical analysis, 

UNIT V 

Fiber Optics  (qualitative ideas): Introduction and principle of  optical fiber, cladding, optical fiber system, optical fiber 

cable, total internal reflection, propagation of light through optical fiber  

Non-linear Optics (qualitative ideas): Introduction to non-linear response, non-linear phenomenon and optical harmonic 

generation, phase matching, parametric amplification, stimulated raman scattering , resonance raman scattering, self-

focussing theory  

 

 



 
isij dksM & 4.5PHYT23      DCC              çdkf'kdh 

bdkbZ & 1 

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;wVu fjax] iryh fQYe esa  O;frdj.k] ekbdylu O;frdj.kekih rFkk rjax nS/;Z] rjaxnS/;ksa esa vUrj o LisDVªeh js[kkvksa dh pkSMkbZ ds ifj'kq) ekiu esa bldk 

mi;ksxA Qsch & isjks O;frdj.kekih ,ao bZVkyksuA 

bdkbZ & 2 

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

ÝkWugkWQj fooZru % ,dy fLyV ls foorZu] rhozrk forj.k] or̀kdkj vojks/k ls foorZu]] jSys dh foHksnu dlkSVh] nwjn'khZ dh foHksnu {kerk]  

foforZu xzsfVx % N lekUrj fLyV ls foorZu] rhozrk forj.k] lery foorZu xszfVx] xszfVx dh foHksnu {kerk] fQSczh & isjks bVkykWu A 

bdkbZ & 3 

?kzqohdj.k % vuqçLFk rjaxksa dk ?kzqohdj.k] ?kzqo.k ry] ijkorZu vkSj viorZu }kjk ?kzqo.k ]  f}o.kZrk ] czsolVsj dk fu;e ] esyl dk fu;e ] fudksy fçTe] ozrkdkj vkSj 

vaMkdkj ?kzqo.k çdk'k dk mRiknu] v/kZrjax ,oa prq;Zu{k rjax ifêdk] cSchusV  dEisulVksj]  ?zkqo.k ?kw.kZdrk dh Ýs'kusy O;k[;k ] fof'k"V ?kw.kZu ] ?zkqo.kekih A  

bdkbZ & 4 

yslj fudk; %  o.kZØeh; js[kk dh 'kq)rk] dyk lEc)rk nwjh ,ao le; leca/krk] L=ksr dh LFkkfud lEc)rk] vkbZUlVkVu ds A vkSj B xq.kkad] Lor% ,ao izsfjr 

mRltZu] yslj izfØ;k ds fy, 'krsZ] tula[;k izfryksHku] :ch o ghfy;e fu;ksu ysatj 

gksyksxzkQh % gksyksxzkQh dk fl)kar ] gksyksxzke]  cukoV o iquZmRiknu dh xf.krh; foospuk]  

bdkbZ & 5 

izdk’kh; rUrq ¼xq.kkRed fopkj ½ % çdk'kh; rUrq ifjp; o fl)kar  ] DySfMax ] çdk'kh; rUrq fudk; ] çdk'kh; rUrq dscy ] dqy vkarfjd çfrfcac] çdk'kh; rUrq }kjk  
çdk'k dk çlkj 
vjSf[kd izdkf'kdh ¼xq.kkRed fopkj½ % vjSf[k, çfrfØ;k ifjp; ] vjS[kh; ?kVuk vkSj v‚fIVdy gkeksZfud mRifÙk ] dyk feyku] iSjkehfVªd ço/kZu] mÙksftr jeu 

çdhjj.k ] vuqukn jeu çdhjj.k ] LoQ‚Dlu dk fl)kar  

 

Paper Code -  4.5PHYP24      DCC                PHYSICS LABORATORY 

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 conservation of momentum in two dimensional oscillations  

2. Study of a compound pendulum. 

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

4. Study of oscillations under a bifilar suspension. 

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

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

7. Study the air damping by compound pendulum 

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

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

10. To verify the inverse square law using photocell 

11. Study the variation of RC circuit with AC source 

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

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

14. Determine resolving power limit of resolution of a telescope and study of various eye pieces, (any two). 

15. Determine Angular dispersion of Prism. 

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



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

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

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

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

 

isij dksM & 4.5PHYT24       DCC            HkkSfrdh HkkSfrdh iz;ksx’kkyk 

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- f} foeh; nksfy= ds fy;s laosx laj{k.k dk v/;;uA 

2- fi.M yksyd ¼Compound pendulum½ dk v/;;uA 

3- NM+ yksyd }kjk fofHkUu voLFkkvksa esa voeanu dk v/;;uA 

4- ¼Bifilar½ ckbfQyj yVdu ¼Suspension½ ds nksyu dk v/;;uA 

5- ,d foeh; fudk; dh fLFkfrt ÅtkZ oØ rFkk blesa fofHkUu vk;keksa ds fy;s nksyuksa dk v/;;u djukA 

6- fdlh nzO;eku dh fofHkUu fLizax la;kstuksa ds fy;s nksyuksa dk v/;;uA 

7- fi.M yksyd ls gok esa voeanu dk v/;;uA 

8- LR rFkk RC ifjiFkksa esa /kkjk ds {k; dk v/;;uA 

9- LCR ifjiFk dk vuqukfnr vkof̀r rFkk xq.krk xq.kad ds fy;s nf'kZr oØ dk v/;;u djukA 

10- Q¨V¨ lsy dh lgk;rk ls O;qRØe oZx fu;e dk lR;kiuA 
11- AC L=¨r ls RC ifjiFk esa ifjoZru dk v/;;u djukA 

12- ysUlks ds ;qXeu ds eq[; fcUnq Kkr djukA 

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

14 nwjn'khZ dh foHksnu {kerk Kkr djuk rFkk fofHkUu usf=dkvksa dk v/;;u djukA ¼dksbZ nks½ 

15 fçTe ds dks.kh; fo{ksi.k dk v/;;u djukA 
16 izdk'k ds ijkorZu }kjk /kqzo.k] cqLV~j fu;e ,ao eSyl ds fu;e dks fl) djukA 

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

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

19 ekbdYlu O;frdj.kekih dh lgk;rk ls ,d o.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 

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

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



SEMESTER III 
 
Paper Code - 5.0PHYT32     DCC         STATISTICAL MECHANICS AND THERMAL PHYSICS 
 

UNIT I 

Theory of Probability : Basic probability theory, probability distribution, binomial distribution, variance, stirling 

approximation, poisson distribution, Gaussian distribution, standard deviation. The expressions for distribution of particles 

with a given total energy into a discrete set of energy states.  

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

phase space, µ-space, Γ-space, principle of equal a priori probabilities, ergodic hypothesis. Density distribution in phase 

space, Liouville theorem, conditions for statistical equilibrium 

UNIT II 

Statistical Physics : 'h' as a natural constant, cases of particle in a one-dimensional box and one-dimensional harmonic 

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

and their comparison 

Blackbody radiation: temperature dependence. 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.  

UNIT III 

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 :  extensive and intensive, Maxwell's general relations, application to Joule-Thomson cooling 

and adiabatic cooling in a general system, Van-der Waals gas, Clausius Clapeyron heat equation. 

Thermodynamic potentials  and equilibrium of thermodynamic systems, relation with thermodynamical variables.  

UNIT IV 

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, gas and vapour. Joule expansion of ideal gas, and of a Van der Waals gas, Joule 

coefficient, estimates of J-T cooling. 

UNIT V 

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

hydrogen and helium. Refrigeration cycles, meaning of efficiency. Cooling due to adiabatic demagnetization, liquid HeI 

and HeII 

 

isij dksM & 5.0PHYT32      DCC      lkaf[;dh ;kaf=dh ,oa rkih;  HkkSfrdh        

bdkbZ & 1 

 çkf;drk  dk fl)kar%  ewy çkf;drk fl)kar] çkf;drk forj.k] f}in forj.k] fopj.k] LVfyaZx lfUudVu] i‚blu forj.k] xkÅlh forj.k] ekud fopyuA 

fdlh nh xbZ dqy ÅtkZ okys d.kksa dks ÅtkZ voLFkkvksa ds iF̀kd lsV esa forj.k ds fy, lw= A 

LFkwy vkSj lw{e voLFkk,¡% LFkwy voLFkk,¡] lw{e voLFkk,¡] çkf;drk ,oa m"ekxfrdh çkf;drk] dyk funsZ'kkdk'k ] µ&vkdk'k] Γ&vkdk'k] leku iwoZ çkf;drk dk 

fl)kar] ,xksZfMd ifjdYiukA dyk funsZ'kkdk'k esa ?kuRo forj.k] fymfoys çes;] lkaf[;dh; lkE;koLFkk dh 'krsaZ A 



bdkbZ & 2 

 lkaf[;dh; HkkSfrdh% ‘h’ ,d çk—frd fLFkjkad, ,d& foeh; c‚Dl vkSj ,d&foeh; vkorhZ nksfy=A d.kksa dh vfoHks|rk vkSj mlds ifj.kke] 

eSDlosy&cksYV~teSu] cksl&vkbaLVhu]  QehZ&fMjkd lkaf[;dh  vkSj mudh rqyukA  

CySdc‚Mh fofdj.k% rki fuHkZjrk,  fofdj.k dk LVhQu&cksYV~teSu fu;eA —f".kdk fofdj.k dk o.kZØeh; forj.kA ohu dk foLFkkiu fu;e] jsys&thu dk fu;e] IykSad 

dk fu;e] rki Qyu ds :i esa xSlksa vkSj Bksl inkFkksaZ dh fof'k"V Å"ek ds O;ogkj dh O;k[;k A 

bdkbZ & 3 

 rkih; lEidZ esa vkus ls iwoZ nks rU=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'kZ xSl ] fxc dk fojks/kkHkkl] mtkZ dk lefoHkktu dk fu;e  

Å"ekxfrdh; pj% ògr ,ao y/kq] eSDlosy ds lkekU; laca/k] lkekU; rU= ds fy, twy Fkkelu 'khryu ,ao :}ks"e 'khryu esa budk vuqiz;ksx] oSu&Msj okYl xSl] 

Dy‚fl;l&DySisj‚u rki lehdj.kA 

Å"ekxfrd foHko  vkSj Å"ekxfrfd,  ç.kkfy;ksa dh lkE;koLFkk] Å"ekxfrd  pjsaka ds lkFk laca/kA 

bdkbZ & 4 

 vk.kfod VDdjsa] ek/; eqDr iFk ,oa la/kV dkV {ks=A ek/; eqDr iFk ,ao vk.kfod O;kl dk vkdyu A nzO;eku] laosx ,ao mtkZ dk vfHkxeu ]  nkc ,oe~ 

rki ij fuHkZjrkA 

okUMj okYl xSl] voLFkk lehdj.k] okUMj okYl cyks dh izdf̀r izk;ksfxd pvoØks ls rqyuk] dkafrd fu;rkad xSl ,ao ok"i] vkn'kZ xSl o okUMj okYl xSl dk twy 

fu;rkd] tqy VkWelu 'khryu dk vkdyuA 

bdkbZ & 5 

ckW;y rki ,oa izfrykaseu rki] iqufuZos'kh 'khryu ,ao   'khryu dk fl)kUr] gkbMªkstu ,oa ghfy;e dk nzo.k] iz'khru pØ] n{krk dk vFkZ ] #)ks"e fopqEcdRo ds 

dkj.k 'khryu ] æo HeI  ,oa HeII A 

 
 
Paper Code - 5.0PHYT33       DCC         MATHEMATICAL PHYSICS 

UNIT I 

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), physical application of fourier series (square wave and full wave rectifier) 

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

UNIT III 

Complex variable: Definition of complex numbers, complex algebra, conjugate complex number, graphical representation 

of sum, difference, quotient 

UNIT IV 

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

differential equation and its solution with constant coefficient  

Elementary idea of Legendre polynomials and Hermite polynomials (differential equation and generating  functions) 

UNIT V 

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

statistical or random error 

Curve fitting : linear function or polynomial fitting using linear regression method (least square fitting method) nonlinear 

curve fitting of simple functions (trigonometric, Gaussian) 

Matrices : definition, matrix algebra operation, types of matrices, eigenvalue of a matrix  

 



isij dksM & 5.0PHYT33      DCC        xf.krh; HkkSfrdh 

bdkbZ& 1  

fMjkd MsYVk Qyu vkSj blds xq.k/keZ] oØjs[k h; funsZ'kra= 

çfn'k%ifjHkk"kk] çfn'k dh dksfV] lgpj ,oa çfrpj çfn'k] lefer ,oa vlefer çfn'k] ehfVªd çfn'k 

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] Qqfj;s Js.kh ds HkkSfrd vuqç;ksx ¼v/kZrjax ,oa 

iw.kZrjax fn"Vdkjh½ 

lekdy :ikarj % ykIykl :ikarj] vodyt ds ykIykl :ikarj] blds T;k ,oa dksT;k :ikarjA 

bdkbZ& 3 

lfEeJpj % lfEeJ la[;kvksa dh ifjHkk"kk] lfEeJ chtxf.kr] la;qXeh lfEeJ la[;k] ;ksx] varj ,oa HkkxQy ds vkjs[kh fu:i.kA 

bdkbZ& 4 

lk/kkj.k vody lehdj.ks ,oa cgqin] çFkedksfV ds jsf[kd vody lehdj.k ds gy] f}rh; dksfV ds jsf[kd vody lehdj.k ,o afu;r xq.kdksa ds lkFk blds gyA 

yhtsaMªs cgqin vkSj gekZbV cgqin dk çkFkfed fopkj ¼varj lehdj.k vkSj tujsfVax QaD'ku½ 

bdkbZ& 5 

=qfV fo'ys"k.k% ek/; ,oa ekud fopyu] çlj.k] lgçlj.k ,oa lglaca/k] LFkwy =qfV] Øec/n ,o alkaf[;dh ;k ;k–fPNd =qfVA 

vkjs[k leatu% js[kh; çfrxeu fof/k }kjk jsf[kd Qyuksa ,oa cgqinksa dk leatu ¼U;wure oxZ leatu fof/k½] lk/kkj.k Qyuksa dk vjSf[kd vkjs[k leatu ¼f=dks.kferh;] 

xkÅlh½] eSfVªDl%ifjHkk"kk] eSfVªDl chtxf.krh; lafØ;k,a] eSfVªDl ds çdkj] eSfVªDl ds vkbxsuekuA 

 

Paper Code -  5.0PHYP34      DCC                 PHYSICS LABORATORY 

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 in to 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 particle statistics. 
12. Study of statistics in radioactive measurement. 
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 find the conjugate and mode of a complex number. 
16. Write a program for Poisson distribution statistics. 

 

isij dksM & 5.0PHYT34       DCC              HkkSfrdh iz;ksx’kkyks 

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. d.k lkaf[;dh dk v/;;u djukA  

12. jsfM;ks/kehZ ekih esa lkaf[;dh dk v/;;u djukA 

13. nks eSfVªDl tksM+us ds fy, ,d çksxzke fy[ksa vkSj 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 IV 

Paper Code – 5.0PHYT42    DCC            QUANTUM  PHYSICS 

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,  commutation 

relations,  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 levels.  

Time dependent schrodinger equation, transition probabilities and selection rules, formal theory of quantum mechanics 

UNIT IV 

Potential step  and rectangular potential barriar. Calculation of reflection and transmission cofficient. Qualitative 

discussion of the application of potential barrier penetration to alpha decay (tunnel effect), square well potential problem, 

calculation of transmission coefficient 

Bound State Problems : Particle in one dimensional infinite potential well and finite depth potential well energy value and 

eigen functions, simple harmonic oscillator (one dimensional) eigen function energy eigen values zero point energy.  

UNIT V 



Schrodinger equation for a spherically symmetric potential. Separation of variables. Orbital angular momentum and its 

quantization, spherical harmonics, energy levels of H-atom shape of n=l, n=2 wave functions, comparision with Bohr 

model and Correspondence principle 

 

isij dksM & 5.0PHYT42    DCC             DokaVe   HkkSfrdh 

bdkbZ& 1 

dokUVe ;kaf=dh dk mn~Hko % —f".kdk fofdj.k] LisDVªeh forj.k dh foospuk djus esa fpjlEer HkkSfrdh dh vlQyrk] IykUd dh dokUVe ifjdYiuk vkSj fofdj.k 

fu;e dh xq.kkRed foospuk] çdk'k oS/kqr çHkko vkSj vkbaLVhu dh O;k[;k] d‚EiVu çHkko] Mh&cz‚xyh dh ifjdYiuk] O;frdj.k gsrq çk;ksfxd lk{;] gkbtsucxZ dk 

vfuf'prrk dk fl)kar ,aoe blds ifj.kke& ,dy fLyV ijfoorZu] ÅtkZ c‚Dl esa d.k o blds vuqç;ksx tSls ijek.oh; ukfHkd esa bysDVª‚uksa dh vuqifLFkfr] 

gkbMªkstu ijek.kq dh ewy ÅtkZ ,o avkorhZ nksfy= dh ewyvoLFkk esa ÅtkZ] le;&ÅtkZ vfuf'prrkA  

bdkbZ& 2 

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

ladkjd½] xfrt pjks ads çR;k'kk eku&fLFkfr] laosx vkSj ÅtkZ] ÅtkZ vkbxsu eku vkSj vkbxsu Qyu] viHk"VZrk] vkbxsu Qyuksa dh ykfEcdrk] Øefofue; laca/k] ,jsu 

QsLV çes;] dyk ,oa lewg osx] rjax la?kA 

bdkbZ& 3 

 JksfMatj lehdj.k ds ljy gy% dky eqä JksfMatj lehdj.k vkSj LFkk;h voLFkk gy] rjax Qyu ij lhekar vkSj lkaÙk; çfrca/k] ,d foeh; c‚Dl esa fLFkr 

d.k] vkbxsu eku vkSj vkbxsu Qyu] fofoä ÅtkZ Lrj] f=foeh; fLFkfr ds fy, lw=ksa dk foLrkj vkSj ÅtkZ Lrjksa dh viHk"kZ~VrkA 

bdkbZ& 4 

 foHko lh<+h] ,d foeh; vk;rkdkj foHko çkphj] ijkorZu vkSj ikjxeu xq.kkdks dh x.kuk] ,YQk N; esa mi;ksx ds fy, xq.kkRed foospuk ¼lqjaxu çHkko½] 

oxZ foHko dwi&ikjxeu xq.kkad dh x.kuk] c) voLFkk dh leL;k,a % ,d foeh; vuar o ifjfer xgjkbZ ds foHko dwi esa d.k&ÅtkZ vkbxsu eku vkSj vkbxsu Qyu] 

,d foeh; ljy vkorhZ nksfy= dh JksfMatj lehdj.k&ÅtkZ vkbxsu eku vkSj vkbxsu Qyu xq.kkÙked foospuk] 'kwU; fcanq ÅtkZA 

bdkbZ& 5 

 xksyh; lefer foHko ds fy, JksfMatj lehdj.k] pj jkf'k;ksa dk iF̀kDdj.k] d{kh; dks.kh; laosx vkSj DokafVdj.k] xksyh; gkeksZfud] gkbMªkstu ijek.kq ds 

ÅtkZ Lrj n ¾ 1  vkSj n ¾ 2 ds rjax Qyuksa dh vk—fr;ka] cksgj e‚My ls rqyuk vkSj cksgj dk laxfr fu;eA 

 
Paper Code -  5.0PHYT43      DCC          SOLID STATE PHYSICS 

UNIT I 

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

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

pattern. Crystal binding , cohesive energy and compressibility of ionic crystals 

UNIT II 

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 

UNIT III 

Band theory of solids : Formation of bands,  dispersion relations, periodic potential of a solid, Bloch theorem. Kroing 

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 IV 

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

electrical conductivity, Boltzmann transport equation, electrical conductivity of degenerate and nondegenerate gases, 

Sommerfeld theory of electrical conductivity,  thermal conductivity and  Widemann Frenz law, Hall Effect, quantum hall 

effect (elementary idea).     

UNIT V 



Superconductivity (elementary ideas) : Electrical resistivity, critical temperature, energy gap, critical field, Meissner effect, 

type I and type II  superconductor, origin of energy gap,  BCS theory of superconductivity, cooper pair, Josephson effect, 

high Tc superconductivity, superfluidity 

 

isij dksM & 5.0PHYT43      DCC       Bksl voLFkk HkkSfrdh 

bdkbZ& 1 

 fØLVy lajpuk% Bkslksa dk oxhZdj.k] fØLVy tkyd] ,dd dksf"Bdk] czSos tkyd] feyj lwpdkad] foXuj&lhV~t dksf"Bdk] ijek.kq ladqy n{krkad] eq[; 

fØLVy lajpuk] ykm dk ,Dl&js foorZu dk fl)kar] czSx dk fu;e] yos lajpuk] fØLVy ca/ku] laltd ÅtkZ vkSj vk;fud fØLVy dh laihM;rkA 

bdkbZ& 2 

rkih; pkyu% Bksl inkFkksaZ esa rkih; daiu] Qksuu dh vo/kkj.kk] Bksl dh fof'k"VÅ"ek dk fpjlEer fopkj] vkbaLVhu e‚My] fMckbZ e‚My] /kkrqvksa dh fof'k"V Å"ek] 

tkyd dh Å"ek pkydrk] bysDVª‚fud Å"ek pkydrkA  

bdkbZ& 3 

Bkslksa dk cSaM fl)kar% cSaM dk fuekZ.k] ijh{ksi.k laca/k] Bkslksa esa vkorhZ foHko] Cyks s[k çes;] Øksfux isuh e‚My] bysDVª‚u dk çHkkoh æO;eku] pkydksa] dqpkydksa o 

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

bdkbZ& 4 

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

vukiHkz"V xSlksa dh fo|qrpkydrk] fo|qrpkydrk dk lksejQhYM fl)kar] Å"ek pkydrk vkSj foMeSu QzSat fu;e] g‚y çHkko] DokaVe g‚y çHkko ¼çkFkfed fopkj½A 

bdkbZ& 5 

vfrpkydrk ¼çkjafHkd fopkj½% fo|qr çfrjks/kdrk] Økafrd rkieku] ÅtkZ varjky] Økafrd {ks=] ehLkuj çHkko] çk:i I vkSj çk:i II, vfrpkdrk] ÅtkZ varjky dh 

mRifÙk] vfrpkydrk dk chlh,l fl)kar] dwij ;qXe] tkslsQluA 

 

 

Paper Code -  5.0PHYP44      DCC                PHYSICS LABORATORY 

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 Planck's constant. 
2. Determination of e/m using Thomson's Tube. 
3. Determination of e/m using magnetron method. 
4. Determination of e/m using helical method. 
5. Hysteresis Curve of transformer core. 
6. Determination of a energy gap of a semiconductor. 
7. Determination of dielectric constant. 
8. Analysis of a given band spectrum. 
9. Determine Planck's constant "h" by photocell. 
10. Determine the band gap of PN junction diode. 
11. Determine the value of Stefan constant. 
12. Determine the resistivity of given semiconductor using Four probe. 
13. Study Hysteresis loop (B-H curve). 
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 solve two simultaneous equations. 

 

isij dksM & 5.0PHYT44       DCC            HkkSfrdh iz;ksx’kkyk 

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- Iykad fu;arkd dk fu/kkZj.k 
2- Fkkelu V~;wc dh lgk;rk ls e/m Kkr djuk 
3- esxusVªku fof?k }kjk e/m Kkr djuk 



4- gsfydy fof/k }kjk e/m Kkr djuk  
5- VªkalQkeZj ØksM dk 'kSfFkY; oØ 
6- ijkoS|qrkad dk ekiu 
7- cS.M LisDVªe dk fo'ys"k.k 
8- Q¨V¨ lsy dh lgk;rk lsIykad fu;rkadKkr djuk 
9- P-Nlaf/k Mk;ksM dk cS.M varjky Kkr djuk 
10- VªkalQkeZj ØksM dk 'kSfFkY; oØA 
11- LVhQu fu;arkd dk fu/kkZj.k djukA 
12- pkj çksc dk mi;ksx djds fn, x, v/kZpkyd dh çfrjks/kdrk fu/kkZfjr djukA 
13- gkbLVªsfll ywi ¼B&H oØ½ dk v/;;u djukA 
14- Iykad ds fofdj.k fu;e ds ÅtkZ forj.k dks Iy‚V djus ds fy, ,d çksxzke fy[ksa vkSj fu"ikfnr djukA 
15- foHko jksf/kdk ds fy, rjax Qyu vkSj laHkkO;rk forj.k dks oØ ds fy, ,d çksxzke fy[ksa vkSj fu"ikfnr djukA 
16- ,d lkFk nks lehdj.kksa dks gy djus ds fy, ,d çksxzke fy[ksaA 
 

 

SEMESTER V 

 

Paper Code - 5.5PHYT52A         DSE         ELECTRONICS 

UNIT I 

Circuit analysis : Networks-  some definitions, loop and nodel equation based on DC  and AC circuits (Kirchoff’s laws). 

Four terminal networks: ampere volt convention, open and close  hybrid  parameters. Hybrid network theorems :  

Superposition, Thevenin, Norton, Reciprocity, Compensation and Maximum power transfer and Miller theorem. T and π 

Networks 

UNIT II 

Semiconductors : Instrinsic semicondutor, 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 diodes. light emitting diode, solar cell.  

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

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

UNIT III 

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. Field effect 

transistor (JFET) and metal oxide semiconductor field effect transistor ( MOSFET) – principle, construction and working 

with V-I characteristics  

UNIT IV 

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

amplifier, gain frequency response.  

Operational Amplifiers : Differential amplifier,  DC level shifter, input and output impedance, input offset current 

application, unity gain buffer, adder, subtractor integrator, differentiator.  

Amplifiers with feedback : Concept of feed back, Effect of negative feed back on stabilization of gain, output and input 

impedence, reduction of nonlinear distortion, voltage and current feed back circuits. 

UNIT V 

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

RC oscillators , crystal oscillators and its advantages 



Logic circuit fundamentals : Numbers systems, Binary arithmetic, 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) 

 

isij dksM & 5.5PHYT52A         DSE            bysDVª‚fudh 
bdkbZ & 1 

ifjiFk fo'ys"k.k% tky&dqN egRoiw.kZ ifjHkk"kk;sa] fn"V o izR;korhZ ifjiFk ds fy, ik'k rFkk laf/k lehdj.k ¼fdjpkWQ fu;e½ prqVfeZuy tky] ,Eih;j oksYV daoslu] 

izkpy&[kqyk ifjiFk] y|qifFkr ifjiFk rFkk ladj izkpy] tky izes;&v/;kjksi.k] Fksofuu] ukWVZu] ikjLifjdrk ,oa vf/kdre 'kfDr gLrkUrj.k izes;] feyj izes;] Vh RkFkk 

 tkyA 

bdkbZ & 2 

v/kZpkyd % uSt v/kZpkyd] vinzO;h v/kZpkyd] QehZ ÅtkZ Lrj] gksy rFkk bysDVªku ?kuRo dh x.kuk rFkk budh rki ij fuHkZjrk] nzO; vuqikrh fØ;k dk fu;eA 

v/kZpkyd ;qfDr;ka % p-n laf/k] cgq ,oa vYila[;d /kkjk okgd] ,u&çdkj vkSj ih&çdkj ds v/kZpkydksa esa vkos’k vkSj /kkjk ?kuRo] Mk;ksM lehdj.k] thuj rFkk Vuy 

Mk;ksM] izdk'k mRltZd Mk;ksM] lkSyj lSyA 

fn"Vdj.k% v/kZ rFkk iw.kZ rjax fn"Vdkjh] mfeZdk xq.kkad] fQYVj ¼ik'oZ iFk] izsj.k iFk la/kkfj=] L section RkFkk  fQYVj½] oksYVrk fLFkjhdj.k] oksYVrk xq.kkad 

ifjiFkA 

bdkbZ & 3 

VªkaftLVj % izrhd rFkk f}/kzqoh VªkaftLVj ds fy;s oksYV ,fEi;j lac/k] yksM ykbu dh vo/kkj.kk rFkk izkpy fcUnq] ladj izkpy] VªkaftLVj ds CB, CE o CC foU;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] {ks= izHkko VªkaftLVj rFkk blds ifjiFkh; vfHky{k.k ] laf/k {ks= izHkko VªkaftLVj o MOSFET dk vfHkyk{kf.kd odz o dk;Z fof/kA 

bdkbZ & 4 

izo/kZd % izpkyu dk lkekU; fl)kUr] oxhZdj.k] fo:i.k] izR;{k ;qfXer o RC ;qfXer izo/kZd rFkk bldh ykHk] vkof̀r vuqfØ;kA  

lafØ;kRed izo/kZd % Hksn izo/kZd] fn"V/kkjk Lrj foLFkkid] fuos'kh rFkk fuxZe izfrck/kk;sa] fuos'kh vkWQlsV /kkjkA  

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

iquZfuos’k izo/kZd % iqufuZos'k dh vo/kkj.kk] _.kkRed iqufuZos'k }kjk yfC/k dk LFkk;hdj.k] _.kkRed iqufuZos'k dk fuxZr ,oa fuos'kh izfrck/kksa ij izHkko] _.kkRed 

iqufuZos'k }kjk vjs[kh; fo:i.k dk U;wuhdj.k] oksYVrk rFkk /kkjk iqufuZos'k ifjiFkA 

bdkbZ & 5 

nksfy=% nksyuksa ds fy;s iquZfuosf’k izfrc/k] vk/kkjHkwr nksfy= ijhiFk fo’ys"k.k] dkWfYiV o gkZVys nksfy=A RC nksfy=] fdzLVy nksfy= o budsa ykHkA  

ewy rkfdZd ijhiFk% vad i}fr;kW] f}vk/kkjh xf.kr vfHkfØ;k] ewy rkfdZd }kj (AND, OR, NOT, NOR , NAND, XOR)] cwyh;u chtxf.kr rFkk eksxZu izes;] 

rkfdZd }kj ds Mk;ksM o VªkaftLVj }kjk okLrfod ifjiFk (DL, DTL, TTL)A 

 

Paper Code - 5.5PHYT52B        DSE          ENERGY 

UNIT I 

Indian and global energy resources, current energy exploitation, energy demand, energy planning, renewable energy 

sources, wind energy, energy from water, solar energy, energy from mineral oils, nuclear energy, energy for sustainable 

development, environment concerns 

UNIT II 

Photovoltaic Energy conversion : Fundamentals of photovoltaic Energy Conversion,  Physics and Material Properties, 

Basic to Photovoltaic Energy Conversion. 

Types of Solar Celts, p n junction solar cell, Open circuit voltage and short circuit current, Fill factor, efficiency of solar cell, 

elementary ideas of advanced solar cells e.g. Tandem Solar Cells. Solid Liquid Junction Solar Cell.  

UNIT III 



Principles of Photoelectrochemical solar cells, Relevance in relation to depletion of fossil fuels and environmental 

considerations.  

Elements of Solar Thermal Energy, Wind Energy, ocean thermal energy 

UNIT IV 

Solar Hydrogen :  Photoelectrolysis and Photocatalytic process of generation of solar energy ,  Physics of material 

characteristics for production of Solar Hydrogen. Brief discussion of various storage processes, special features of solid 

state hydrogen storage materials 

UNIT V 

Nuclear energy : Neutron physics – interaction, scattering, fission, chain reaction. Nuclear fuel – properties of fuel, 

cladding, fuel cycle,  isotope separation, radioactive waste disposal. Nuclear reactor control – control rod, effect of 

temperature on reactivity, fission product poisoning. Thermal reactors – pressurized  and boiling water reactor, heavy 

water reactor. Breeder reactor- general principle. Nuclear Fusion – principle, radiation protection, biological effects 

 

isij dksM & 5.5PHYT52B      DSE       ऊजा  

bdkbZ & 1 

Hkkjrh; vkSj oSf'od ÅtkZ lalk/ku] orZeku ÅtkZ nksgu] ÅtkZ dh ekax] ÅtkZ fu;kstu] uohdj.kh; ÅtkZ lzksr] iou ÅtkZ] ty ls ÅtkZ] lkSj ÅtkZ] [kfut rsyksa ls 

ÅtkZ] ijek.kq ÅtkZ] lrr fodkl ds fy, ÅtkZ] i;kZoj.k laca/kh fpark,a 

bdkbZ & 2 

QksVksoksfYVd ÅtkZ :ikarj.k% QksVksoksfYVd ÅtkZ :ikarj.k ds ewy fl)kar] HkkSfrdh vkSj HkkSfrd xq.k] QksVksoksfYVd ÅtkZ :ikarj.k ds ewy fl)karA 

lkSj lsYV ds çdkj] ih,u taD'ku lkSj lsy] vksiu lfdZV oksYVst vkSj 'k‚VZ lfdZV djaV] Hkj.k dkjd] lkSj lsy dh n{krk] mUur lkSj lsyks a ds çkjafHkd fopkj tSlsA 

vxzkuqØe lkSj lsy- l‚fyM fyfDoM taD'ku lksyj lsyA 

bdkbZ & 3 

QksVksbysDVªksdsfedy lkSj dksf'kdkvksa ds fl)kar] thok'e bZa/ku dh deh vkSj i;kZoj.kh; fopkjksa ds laca/k esa çklafxdrkA 

lkSj rkih; ÅtkZ] iou ÅtkZ] leqæh rkih; ÅtkZ ds rRo 

bdkbZ & 4 

lkSj gkbMªkstu% lkSj ÅtkZ mRiknu dh QksVksbysDVªksfyfll vkSj QksVksdSVfyfVd çfØ;k] lkSj gkbMªkstu ds mRiknu ds fy, lkexzh fo'ks"krkvksa dk HkkSfrdhA fofHkUu 

HkaMkj.k çfØ;kvksa dh laf{kIr ppkZ] Bksl voLFkk gkbMªkstu HkaMkj.k lkexzh dh fo'ks"k fo'ks"krk,a 

bdkbZ & 5 

ijek.kq Åtk%Z U;wVª‚u HkkSfrdh & var%fØ;k] çdh.kZu] fo[kaMu] Jà[kyk çfrfØ;kA ijek.kq bZa/ku & bZa/ku ds xq.k] vkoj.k] bZa/ku pØ] vkblksVksi ìFkDdj.k] jsfM;ks/kehZ 

vif'k"V fuiVkuA ijek.kq fj,DVj fu;a=.k & fu;a=.k j‚M] çfrfØ;k'khyrk ij rkieku dk çHkko] fo[kaMu mRikn fo"kkärkA FkeZy fj,DVj ncko;qä vkSj mcyrk 

ikuh fj,DVj] Hkkjh ikuh fj,DVjA czhMj fj,DVj& lkekU; fl)karA ijek.kq lay;u & fl)kar] fofdj.k lqj{kk] tSfod çHkko 

 

5.5PHYT53 A  DSE   ATOMIC AND MOLECULAR PHYSICS 

UNIT I 

Stern-Gerlach experiment, electron spin,  Electron spin operators and eigenfunctions, total angular momentum, 

eigenfunctions of  J2 ,    Jz and j=l+s 

UNIT II 

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. 

Spin orbit coupling, fine structure of doublet in alkali spectra (qualitative), fine structure of hydrogen 

UNIT III 

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 IV 

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, Fine structure in LS coupling in many electron systems 

UNIT V 

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 

Raman Effect, vibrational Raman spectrum, rotational Raman spectrum, Raman spectroscopy 

 

isij dksM & 5.5PHYT53 A        DSE      ijek.kq vkSj vk.kfod HkkSfrdh    

bdkbZ & 1 

 LVuZ&xsjys ç;ksx] bysDVª‚u çpØ.k] bysDVª‚u çpØ.k ladkjd vkSj vkbxsuQyu] ldy dksf.k; laosx] of  J2 , Jz vkSj  j=l+s ds vkbxsuQyu 

bdkbZ & 2 

 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 çHkkoh DokaVe 

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

çpØ.k d{kh; ;qXeu] {kkj LisDVªk esa McysV dh lw{e lajpuk ¼xq.kkRed½] gkbMªkstu dh lw{e lajpuk 

bdkbZ & 3 

 pqacdh; {ks= es ijek.kq % ,dy bysDVªku ijek.kq dk pqacdh; vk?kw.kZ ] ySUMs g dkjd ] pqacdh; {ks= es ijek.kqvksa dh var%fØ;k ÅtkZ ] ykjeksj çes; ] lkekU; 

theku çHkko vkSj blds vuqç;ksx] ik'pu i'p çHkkoA 

bdkbZ & 4 

 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;u 

fu;e] gqaM ds fu;e] LisDVjksLdksfid çrhd vkSj mudk fu/kkZj.k] cgq bysDVª‚uh flLVe es LS ;qXeu es lw{e ljapukA 

bdkbZ & 5 

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

dkaifud LisDVªe & dkaifud ÅtkZ Lrj] daiu & ?kw.kZu LisDVªe] v.kqvks es bysDVª‚fud laØe.kA 

jeu çHkko] dWEifud jeu LisDVªe] ?kw.khZ  jeu LisDVªe] jeu LisDVªkLdihA 

 

Paper Code - 5.5PHYT53 B     DSE   ELECTRONIC INSTRUMENTATION AND MEASUREMENT TECHNIQUES 

UNIT I 

Electrical laboratory basics: safety, grounds, circuit protection devices, cables, connectors, switches and relays. Input 

impedance, output impedance, loading. Power transfer and impedance matching 

Measurment of capacitance, inductance and impedance: capacitor, capacitor types, inductor and inductance, 

transformers, impedance, capacitance and inductance measurement 

UNIT 2 

Electrical Transducers : strain gauges, temperature transducer, light and radiation transducers 

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

multimeter. Using basic meters and meter errors 

UNIT III 

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

devices, digital ammeter, digital voltmeter, digital multimeter 

UNIT IV 



Oscilloscope : oscilloscope subsystem, display subsystem (cathode ray tube), vertical defelction system, dual trace 

feature, horizontal deflection subsystem, oscilloscope probes, oscilloscope controls, operating an oscilloscope,. Voltage 

measurement, current measurement, frequency measurement, phase measurement (Lissajous pattern) 

UNIT V 

DC signal sources : battery , power supplies         

AC signal sources : oscillator, pulse generator, function generator        

Electronic Amplifiers : general properties, differential amplifier, operational amplifier, instrumentation amplifiers 

 

isij dksM & 5.5PHYT53  B     DSE       bysDVªksfud  ;a=hdj.k  ,oa    ekiu rduhd 

bdkbZ & 1 

fo|qr ç;ksx'kkyk ds ewyHkwr dkjd% lqj{kk] HkwlaidZ] lfdZV lqj{kk midj.k] dscy] dusDVj] fLop vkSj fjysA fuos'k çfrck/kk] fuxZr çfrck/kk] yksfMaxA 'kfä lapj.k vkSj 

çfrck/kk feyku 

/kkfjrk] çsjdRo vkSj çfrck/kk dk ekiu% la/kkfj= ] la/kkfj= ds çdkj] çsjd] çsjdRo ] VªkalQkeZj] çfrck/kk] /kkfjrk vkSj çsjdRo ekiu  

bdkbZ & 2 

fo|qr VªkalMîwlj% fo—fr xst] rkieku VªkalMîwlj] çdk'k vkSj fofdj.k VªkalMîwlj 

,uky‚x Mhlh vkSj ,lh ehVj% bysDVªkseSdsfudy ehVj ewoesaV] ,uky‚x Mhlh ,ehVj] ,uky‚x] ,lh oksYVehVj] ,uky‚x eYVhehVjA cqfu;knh ehVjksa  dk mi;ksx vkSj 

ehVj =qfV;ka 

bdkbZ & 3 

fMftVy bysDVª‚fud ehVj% fMftVy&ls&,uky‚x duoVZlZ] ,uky‚x&Vw&fMftVy duoVZlZ] x.kuk vkSj fMftVy ,UdksfMax] fMthVy fMokbl] fMftVy ,fEeVj] 

fMftVy okYVehVj] fMftVy eYVhehVj 

bdkbZ & 4 

v‚flyksLdksi% v‚flyksLdksi lcflLVe] fMLIys lcflLVe ¼dSFkksM js Vîwc½] ofVZdy fM¶ysD'ku flLVe] Mqvy Vªsl Qhpj] g‚fjt‚UVy fM¶ysD'ku lcflLVe] 

v‚flyksLdksi çksc] v‚flyksLdksi fu;a=.k] v‚flyksLdksi dk lapkyuA oksYVst ekiu] /kkjk eki] vkof̀Ùk ekiu] pj.k ekiu ¼fylktq vk—fr ½      
bdkbZ & 5 

fn"V /kkjk flXuy lzksr% cSVjh] 'kfä L=ksr 

çR;korhZ /kkjk flXuy lzksr% nksfy=] iYl tujsVj] QaD'ku tujsVj      

bysDVª‚fud ,EiyhQk;j% lkekU; xq.k] foHksnd ,EiyhQk;j] vkijS'kuy ,EiyhQk;j] baLVªwesaVs'ku ,EiyhQk;j 

 

Paper Code -  5.5PHYP54      DCC                PHYSICS LABORATORY 

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. Characteristics of a transistor. 
2. Characteristics of a tunnel diode. 
3. Study of voltage regulation system. 
4. To plot SCR characteristics under different gate conditions. 
5. Study of Lissajuous figures using a CRO. 

6. Study of VTVM. 
7. Study of RC coupled amplifier. 
8. Study of AF and RF oscillators. 
9. Hall-probe method for measurement of magnetic field. 
10. Study the application of an operational amplifier as inverting and non-inverting amplifier. 
11. Study the application of an operational amplifier as adder and subtractor amplifier. 
12. Study of voltage multiplier as a doublers, tripler and quadrupole. 
13. Construct OR, AND, NOT, XOR gate from NAND gate and verify their truth table. 
14. Study the recovery time of the given diodes. 
15. Study the characteristic of F.E.T. and determine rp, gm, and µ. 



16. Characteristics of a transistor (CB,CE). 
 

isij dksM & 5.5PHYT54       DCC            HkkSfrdh iz;ksx’kkyk 

 

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- VªkaftLVj vfHkyk{k.khdksa dk v/;;u 
2- Vuy Mk;ksM vfHkyk{k.khdks dk v/;;u 
3- oksYVrk fu;ked ra= dk v/;;u 
4- fofHkUu xsV fLFkfr;ksa ds rgr ,llhvkj fo'ks"krkvksa dks Iy‚V djukA 
5- dSFkksM fdj.k vkfLyksLdksi }kjk fylktw vkÑfr;ksa dk v/;;u 
6- VTVM dk v/;;u 
7- RCo VªkalQkeZj ;qfXer izo/kZdksa dk v/;;u 
8- JO; ,oa jsfM;ks  vkòfr nksfy=ksa dk v/;;u 
9- gkWy izksc dh lgk;rk ls pqEcdh; {ks= dk ekiu 
10- lafØ;kRed izo/kZd ds çfry¨eh ,oa vçfry¨eh izo/kZd ds vuqiz;ksx dk v/;;u 
11- ;kstd vkSj ?kVko izo/kZd ds :i esa ,d lafØ;kRed izo/kZd ds vuqç;ksx dk v/;;u djukA 
12- f}xq.kd] f=xq.kd vkSj prqxqZ.kd ds :i esa oksYVst xq.kd dk v/;;u djukA 
13- NAND xsV ls OR, AND, NOT, XOR xsV dk fuekZ.k djsa vkSj mudh lR;rk lkj.kh dks lR;kfir djukA 
14- fn, x, Mk;ksM ds iquiZzkfIr le; dk v/;;u djukA 
15- FET ds vfHky{k.kdksa dk v/;;u ,oa rp,gm,oa  Kkr djukA 
16- VªkaftLVj ds vfHkyk{kf.kd oØksa dk v/;;u djuk ¼CB] CE½A 

 

 

 

SEMESTER VI 

 

Paper Code - 5.5PHYT62A   DSE NUCLEAR PHYSICS 
UNIT I 

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. Nuclear 

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

UNIT II 

Nuclear decay :  alpha decay, beta decay and gamma decay, their interaction with matter 

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

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

nuclear model  

UNIT III 

Production and detection of neutrons  

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 

UNIT IV 

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

radiation detectors Geiger Muller. counter, proportional counter, scintillation counter cloud and spark chamber.  



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

UNIT V 

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. 

 
 

isij dksM & 5.5PHYT62A      DSE       ना भक य भौ तक   

bdkbZ & 1 

 vYQk d.k çdh.kZu dk jnjQksMZ fl)kar] leLFkkfud] leU;qVksfud vkSj leHkkjhd] ukfHkd ds xq.k & vkdkj] d{kh; dks.kh; laosx] pqacdh; f}/kqoZ vk?kw.kZ] 

fo|qr prqZ/kqoZ vk?kw.kZ vkSj ukfHkdh; nh?kZo rh;rk] ukfHkdh; izpd.k] vkSj lerk] ukfHkdh; ca/ku ÅtkZ] lkeh&vuqHkkfod æO;eku lw=] ukfHkdh; cyA 

bdkbZ & 2 

ufHkdh; {k;% vYQk {k;] chVk {k; vkSj xkek {k;] inkFkZ ds lkFk mudh var%fØ;k] ukfHkdh; vfHkfØ;k,¡% ukfHkdh; vfHkfØ;k,¡¡ vkSj ukfHkd dh mÙksftr voLFkk,¡] 

;kSfxd ukfHkd] ukfHkdh;q Ø‚l&lsD'kuA 

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

bdkbZ & 3 

U;wVª‚u dk mRiknu vkSj lalwpu 

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 Jà[kyk vfHkfØ;k ds izfrca/k] ukfHkdh; fj,DVj dk fl)kar] ukfHkdh; ÅtkZ dk mi;ksxA 

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

vfHkfØ;k 

bdkbZ & 4 

ukfHkdh; fofdj.k lalwpd% inkFkZ ds lkFk vkos'k d.kksa vkSj U;wVª‚u dh vU;ks; fØ;k] ukfHkdh; fofdj.k lalwpdksa dk fl)kar vkSj dk;Zç.kkyh] xkbxj ewyj xf.k=] 

vkuqikfrd xf.k=] izLQqj.k xf.k=] vHkz rFkk LQqfyax izdks"BA vkosf'kr d.kksa dk Roj.k% jsf[kd Rofj=] lkbDyksVªku] flUdks lkbDyksVªku] chVkVªku] bysDVªku flUdksVªkuA  

bdkbZ & 5 

eqy d.k% eqy d.k dh ifjHkk"kk] d.kksa dk oxhZdj.k] ekSfyd var%fØ;k,a] laj{k.k fu;e] eqy d.kksa dh pdz.k] eqy d.kksa dh lerk vkSj gsyhflVh] lerk lapkyu dk 

çkjafHkd fopkj] vkos’k la;qXeu lafdz;k vkSj le; mRØe.k lafdz;k] lhihVh çes;A 

 

 

5.5PHYT62 B   DSE                BIOPHYSICS    

UNIT I 

Bioenergetics : Energy and its various forms, principles of thermodynamics- laws of thermodynamics, entropy, free 

energy, chemical potential, Gibb’s free energy for  biological systems, relationship between standard free energy change 

and equilibrium constant. Biochemist’s standard scale. Energy Rich Compounds and energy coupling – high energy 

phosphates, free energy of hydrolysis of ATP and organophosphates, ATP synthesis 

UNIT II 

Proteins : structure, physical configuration of proteins, techniques for probing protein structure in solution – label 

technique, solvent perturbation technique, infrared dichroism, . Viruses – bacteriophages, DNA tumor virus, RNA tumor 

virus, HIV, AIDS 

Nuclei Acids : classification of nuclei acids – DNA, RNA. Nuceotides, Nucleosides. Structure of DNA and its types, 

structure of RNA and its types. 

Lipids and Biological membranes : Biological functions of lipids, classification of lipids,. Biological membranes – 

introduction, chemical composition of cell membranes. 



UNIT III 

Microscopy techniques : Light Microscopy - simple microscope, compound microscope, optical microscope, reflecting 

microscope, interference microscope, centrifuge microscope, x-ray microscope. Electron Microscopy - fundamentals, 

electron lenses, electrostatic lenses, transmission electron microscope (TEM), scanning electron microscope (SEM), field 

emission microscope, tunneling electron microscope, atomic force microscope (AFM) 

UNIT IV 

Separation Techniques to detect biomolecules : introduction to chromatography, classification of techniques – paper 

chromatography (PC), thin-layer chromatography (TLC), Gas and high performance liquid chromatography (HPLC). 

Applications of chromatography techniques,. Electrophoresis 

Physio-chemical techniques to study biomolecules : hyrdration of molecules,  friction, diffusion, sedimentation, 

ultracentrifuge, Dichroism and birefringence, small angle x-ray scattering, Thermal analysis – differential thermal analyzer 

(DTA) , differential scanning calorimeter (DSC).  

 

UNIT V 

Spectroscopy : electromagnetic radiation, Infrared spectroscopy,  near infrared spectroscopy (NIR spectrometry), Raman  

spectroscopy and its applications, ultraviolet and visible spectroscopy – Beer Lambert absorption law. Photoluminescence 

spectroscopy,  Mossbauer spectroscopy, Electron spin resonance spectroscopy. 

 

isij dksM  &  5.5PHYT62B      DSE       tSoHkkSfrdh 

bdkbZ & 1 

ck;ks,utsZfVDl% ÅtkZ vkSj blds fofHkUu :i] m"ekxfrdh ds fl)kar& m"ekxfrdh ds fu;e] ,UVªkih] eqä ÅtkZ] jklk;fud foHko] tSfod ç.kkfy;ksa ds fy, fxc dh 

eqä ÅtkZ] ekud eqä ÅtkZ ifjorZu vkSj lkE;koLFkk fLFkjkad ds chp laca/kA ck;ksdsfeLV dk ekud iSekukA ÅtkZ le)̀ ;kSfxd vkSj ÅtkZ ;qXeu & mPp ÅtkZ 

Q‚LQsV] ,Vhih vkSj v‚xZuksQ‚LQsV ds gkbMªksfyfll dh eqä ÅtkZ] ,Vhih la'ys"k.k 

bdkbZ & 2 

 çksVhu% lajpuk] çksVhu dk HkkSfrd foU;kl] lek/kku esa çksVhu lajpuk dh tkap djus dh rduhd & yscy rduhd] foyk;d iVZcs'ku rduhd] bUÝkjsM 

MkbØksbTe]A ok;jl & cSDVhfj;ksQst] Mh,u, Vîwej ok;jl] vkj,u, Vîwej ok;jl] ,pvkbZoh] ,M~l 

ukfHkdh; vEy% ukfHkdh; vEyksa dk oxhZdj.k & Mh,u,] vkj,u,A U;wfDy;ksVkbM~l] U;wfDy;kslkbM~lA Mh,u, dh lajpuk vkSj blds çdkj] vkj,u, dh lajpuk vkSj 

blds çdkjA 

fyfiM vkSj tSfod f>Yyh% fyfiM ds tSfod dk;Z] fyfiM dk oxhZdj.kA tSfod f>Yyh & ifjp;] dksf'kdk f>Yyh dh jklk;fud lajpukA 

bdkbZ & 3 

 ekkbØksLdksih rduhd% çdk'k ekbØksLdksih & ljy ekbØksLdksi] ;kSfxd ekbØksLdksi] v‚fIVdy ekbØksLdksi] çfrfcafcr ekbØksLdksi] O;frdj.k ekbØksLdksi] 

vidsafæ= ekbØksLdksi] ,Dl&js ekbØksLdksiA bysDVª‚u ekbØksLdksih & cqfu;knh ckrsa] bysDVª‚u ysal] bysDVªksLVSfVd ysal] Vªkalfe'ku bysDVª‚u ekbØksLdksi ¼VhbZ,e½] 

LdSfuax bysDVª‚u ekbØksLdksi ¼,lbZ,e½] {ks= mRltZu ekbØksLdksi] Vufyax bysDVª‚u ekbØksLdksi] ijek.kq cy ekbØksLdksi ¼,,Q,e½ 

bdkbZ & 4 

tSo v.kqvksa dh iF̀kDdj.k rduhd% ØkseSVksxzkQh dk ifjp;] rduhdksa dk oxhZdj.k & isij ØkseSVksxzkQh ¼ihlh½] iryh ijr ØkseSVksxzkQh ¼Vh,ylh½] xSl vkSj mPp 

fu"iknu rjy ØkseSVksxzkQh ¼,pih,ylh½A ØkseSVksxzkQh rduhdksa ds vuqç;ksx]- ,ysDVªksQksjsfll  

tSo&v.kqvksa dk v/;;u djus ds fy, HkkSfrd&jklk;fud rduhdsa% v.kqvksa dk ty;kstu] ?k"kZ.k] çlkj] volknu] vYVªklsaVªh¶;wt] MkbØksbTe vkSj ck;jfÝatsal] vYi 

dks.k ,Dl&js çdh.kZu] FkeZy fo'ys"k.k & fMQjsUpy  FkeZy ,suykbtj ¼MhVh,½] MQjsUpy LdSfuax dyksjhehVj ¼Mh,llh½A 

bdkbZ & 5 

LisDVªksLdksih% fo|qr pqEcdh; fofdj.k] bUÝkjsM LisDVªksLdksih] fudV bUÝkjsM LisDVªksLdksih ¼,uvkbZvkj LisDVªksesVªh½] jeu LisDVªksLdksih vkSj blds vuqç;ksx] ijkcSaxuh 

vkSj –'; LisDVªksLdksih & ch;j ySacVZ vo'kks"k.k dkuwuA QksVksyqfeulsal LisDVªksLdksih] e‚lckmj LisDVªksLdksih] bysDVª‚u fLiu vuqukn LisDVªksLdksihA 

 

Paper Code - 5.5PHYT63 A      DSE        PHYSICS AT THE NANOSCALE 

UNIT I 



Introduction  : History, classification of nanostructured materials – quantum well, quantum wire, quantum dot, natural 

nanostructures,  

Properties of nanomaterials : microstructure and defects in nanocrystalline materials, effect of nano-dimension  on 

materials behavior 

UNIT II 

Free electron theory (qualitative idea) and its features, Idea of band structure, Metals, insulators and semiconductors, 

Density of state in bands, Variation of density of states with energy, Variation of density of state and band gap with size of 

crystal. 

UNIT III 

Synthesis of  Nanomaterials: bottom-up approach, top-down approach, Epitaxial growth, laser assisted wafer deposition, 

nanochemistry, nanolithography 

Characterization of nanomaterials : x-ray diffraction (XRD), small angle x-ray scattering , , scanning electron 

microscopy(SEM), transmission electron microscopy(TEM), atomic force microscopy (AFM), scanning tunneling 

microscope (STM) 

UNIT IV 

Applications of nanomaterials : Nanoelectronics, nanosensors, nanocatalysts, food and agriculture industry, cosmetics 

and consumer goods, water treatment and environment, nanomedicine, paints, textile, energy, defence and space 

applications 

UNIT V 

Novel Nanostructured Materials with potential applications :  Quantum dot, carbon nanotubes, GaN nanowires, 

nanocrystalline ZnO 

Nanophotonics :  Photons and electrons – similarities and differences, quantum confinement, optical properties and non-

linear optical processes, photonic crystals (PC) – basic concept, features of PC, PC fibres, PC and optical 

communications 

 
isij dksM & 5.5PHYT63A      DSE      uSuksLdsy  HkkSfrdh 

bdkbZ & 1 

 ifjp;% bfrgkl] uSukslajfpr inkFkksZa dk oxhZdj.k & DokaVe osy] DokaVe rkj] DokaVe M‚V] çk—frd uSuksLVªDpj] uSukseVsfj;y ds xq.k% uSuksfØLVykbu lkexzh 

esa lw{e lajpuk vkSj nks"k] lkexzh ds O;ogkj ij uSuks&vk;ke dk çHkko 

bdkbZ & 2 

 eqä bysDVª‚u fl)kar ¼xq.kkRed fopkj½ vkSj bldh fo'ks"krk,a] cSaM lajpuk dk fopkj] /kkrq] bUlqysVj vkSj v/kZpkyd] cSaM esa jkT; dk ?kuRo] ÅtkZ ds lkFk 

jkT;ksa ds ?kuRo esa fHkUurk] jkT; ds ?kuRo esa cnyko vkSj fØLVy ds vkdkj ds lkFk cSaM varjkyA 

bdkbZ & 3 

 uSukseVsfj;Yl dk la'ys"k.k% uhps ls Åij dk –f"Vdks.k] Åij ls uhps dk –f"Vdks.k] ,fiVSfDl;y fodkl] ystj lgk;rk çkIr osQj teko] uSuksdSfeLVªh] 

uSuksfyFkksxzkQh 

uSukseVsfj;Yl dh fo'ks"krk% ,Dl&js foorZu ¼,DlvkjMh½] NksVs dks.k ,Dl&js LdSVfjax] LdSfuax bysDVª‚u ekbØksLdksih ¼,lbZ,e½] Vªkalfe'ku bysDVª‚u ekbØksLdksih 

¼VhbZ,e½] ijek.kq cy ekbØksLdksih ¼,,Q,e½] LdSfuax Vufyax ekbØksLdksi ¼,lVh,e½ 

bdkbZ & 4 

 uSukseVsfj;y ds vuqç;ksx% uSuksbysDVª‚fuDl] uSukslsalj] uSuksdSVfyLV] [kk| vkSj —f"k m|ksx] lkSan;Z çlk/ku vkSj miHkksäk lkeku] ty mipkj vkSj i;kZoj.k] 

uSuksesfMflu] isaV] diM+k] ÅtkZ] j{kk vkSj varfj{k vuqç;ksx 

bdkbZ & 5 

laHkkfor vuqç;ksxksa ds lkFk uohu uSukslajfpr lkexzh% DokaVe M‚V] dkcZu uSuksVîwc] GaN uSuksok;j] uSuksfØLVykbu ZnO 



uSuksQksVksfuDl% QksV‚u vkSj bysDVª‚u & lekurk,a vkSj varj] DokaVe dkjkokl] v‚fIVdy xq.k vkSj xSj&js[kh; v‚fIVdy çfØ;k,a] QksVksfud fØLVy ¼PC½ & ewy 

vo/kkj.kk] PCdh fo'ks"krk,a] ihlh Qkbcj] PC vkSj v‚fIVdy lapkj 

 

Paper Code - 5.5PHYT63 B DSE  PHYSICS OF THE UNIVERSE 

 

UNIT I 

Indian astronomers ; Indian space programmes 

UNIT II 

Astronomical observations and instruments ; Photometry 

 

UNIT III 

Stellar spectra and structure ; Stellar evolution 

 

UNIT IV 

Nucleosynthesis and formation of elements ; Variable stars, compact stars, star cluster, binary stars 

 

UNIT V 

Galaxies, their evolution and origin, active galaxies and quasars; Big bang model, early universe and CMBR 

 
isij dksM & 5.5PHYT63B      DCC       czãkaM HkkSfrdh 

 

 bdkbZ & 1 

Hkkjrh; [kxksy'kkL=h ( Hkkjrh; varfj{k dk;ZØe 

 

bdkbZ & 2 

[kxksyh; çs{k.k ,oa midj.k ( çdk'k ekiu 

 

bdkbZ & 3 

rkjdh; LisDVªk vkSj lajpuk  ( rkjdh; fodkl 

bdkbZ & 4 

;wfDy;ksflaFksfll vkSj rRoksa dk fuekZ.k ifjorZu'khy rkjs] l?ku rkjs] rkjk lewg] f}vk/kkjh rkjs 

bdkbZ & 5 

vkdk'kxaxk,¡] mudk fodkl vkSj mRifÙk] lfØ; vkdk'kxaxk,¡ vkSj Doklj]  fcx cSax e‚My] çkjafHkd czãkaM vkSj lh,echvkj 

 

Paper Code -  5.5PHYP64      DCC                PHYSICS LABORATORY 

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 laser as a monochromatic source with reference to interference. 

2. Study of laser as a monochromatic source with reference to diffraction. 
3. Absorption spectrum of Iodine vapour. 
4. Study of spectra of Hydrogen and Deutron (Rydberg constant and ratio of masses of electron to proton). 



5. Study of Zeeman effect for determination of Lande g-factor. 

6. Study of absorption of alpha and beta rays. 
7. Study of L and π filter in Half wave rectifier 
8. Study the characteristic of an R-C transmission line. 
9. Study the characteristic of an L-C transmission line. 
10. Study characteristics of GM counter. 
11. To measure the numerical aperture of a step index optical fiber. 
12. To determine the wavelength of LASER using diffraction grating. 
13. To study the polarization of light using LASER source. 
14. Write and execute a program to plot binding energy per nucleon using semi empirical mass formula. 
15. Write a program to find atomic number of stable nuclei for given mass number.  
16. Write a program to find the solution of a nonlinear equation. 

 

isij dksM & 5.5PHYT64       DCC              HkkSfrdh iz;ksx’kkyk 

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 O;frdj.k ds lanHkZ esa ,d ,do.khZ lzksr ds :i esa ystj dk v/;;u djukA 
2 foorZu ds lanHkZ esa ,do.khZ lzksr ds :i esa ystj dk v/;;u djukA 
3 vk;ksMhu ok"i dk vo'kks"k.k LisDVªe 
4 gkbMªkstu o M;wVªku o.kZØe dk v/;;u ¼fjMcxZ fu;rkad o bysDVªku&izksVksu nzO;eku vuqikr½ 
5 ySaMs g ?kVd dks theu izHkko ds v/;;u }kjk Kkr djuk 
6 ,YQk ,oa chVk fdj.kksa ds vo'kks"k.k dk v/;;u djukA  
7 v/kZ rjax fn"Vdkjh esa L ,oa  π  fQYVj dk v/;;u djukA 
8 RC lapj.k ykbu ds vfHky{kf.kdksa dk v/;;u djukA 
9 LC lapj.k ykbu ds vfHky{kf.kdksa dk v/;;u djukA 
10 xkbxj eqyj xf.k= ds vfHkyk{kf.kd oØ dk v/;;u djukA 
11 LVsi baMsDl çdk'kh; rarq ds la[;kRed ,ipZj dk ekiu djukA 
12 foorZu xzsfVax ds mi;ksx djds ystj dh rjaxnS/k~;Z fu/kkZfjr djukA 
13 LASER lzksr dk mi;ksx djds çdk'k ds /kzqohdj.k dk v/;;u djukA 
14 v/kZ lkeh&vkuqHkfod æO;eku lw= dk mi;ksx djds çfr U;wfDy;‚u ca/ku ÅtkZ dks Iy‚V djus ds fy, ,d çksxzke fy[ksa vkSj fu"ikfnr djsaA 
15 fn, x, æO;eku la[;k ds fy, fLFkj ukfHkdksa dh ijek.kq la[;k Kkr djus ds fy, ,d çksxzke fy[ksaA 
16 ,d vjs[kh; lehdj.k dk gy <wa<us ds fy, ,d çksxzke fy[ksaA 
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