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B.Sc. (Physics) Part-I 
 
Paper Minimum 

Passing Marks 
MaximumMarks 

I- Mechanics 18 50 

II- Electromagnetism 18 50 

III- Optics 18 50 

Physics Practicals 27 75 

TOTAL  225 

 
B.Sc. (Physics) Part-II 
 
Paper Minimum 

Passing Marks 
MaximumMarks 

I- Thermal and Statistical Physics 18 50 

II- Electronics 18 50 

III- Relativity and Mathematical 
Physics 

18 50 

Physics Practicals 27 75 

TOTAL  225 

 
 
B.Sc. (Physics) Part-III 
 
Paper Minimum 

Passing Marks 
MaximumMarks 

I- Solid State Physics 18 50 

II- Nuclear Physics 18 50 

III- Elementary Quantum 
Mechanics and Spectroscopy 

18 50 

Physics Practicals 27 75 

TOTAL  225 
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B.Sc. PART I  (PHYSICS) 2021 
Scheme: 

Three Papers            Min. Pass Marks 54         Max.Marks 150 
Paper-I                     3hrs. Duration                  50 Marks 
Paper-II                    3hrs. Duration                  50 Marks 
Paper-III                   3hrs. Duration                  50 Marks 

Practical: 5 hrs. Duration           Min. Pass Marks 27            Max. Marks 75 
 

Paper I- MECHANICS 
Duration 3 hrs.                                                        Max. Marks:50 
Note: The question paper will contain three sections as under – 

           Section-A :  One compulsory question with 10 parts, having 2 parts from each unit, short 
answer in 20 words for each part.    Total marks : 05 

Section-B :  10 questions, 2 questions from each unit, 5 questions to be attempted, taking 
one from each unit, answer approximately in 250 words. Total marks : 25 

Section-C :  04 questions (question may have sub division) covering all units but not more 
than one question from each unit, descriptive type, answer in about 500 
words, 2 questions to be attempted.               Total marks : 20 

                                              
Unit-I- (Physical Laws and Frame of References) 

Inertial & non-inertial frames, Galilean transformations and invariance of physical laws, fictious 
force, uniformly rotating frames and transformation of displacement, velocity and acceleration, 
Coriolis force, motion relative to earth, effect of rotation of earth on ‘g’, Focault’s pendulum and its 
time period. 
 

Unit-II - (Conservation Laws and Dynamics of Particles) 
Concept of centre of mass, Centre of mass of a system of particles, equation of motion, conservation 
of linear momentum, Relationship between (Lab and center of Mass frames of in 1-D and 2-D 
reference) elastic and inelastic collision, Motion of a system with varying mass, Motion in a central 
force field, conservation of angular momentum, trajectory of a particle under gravitational force, 
Kepler’s laws, Rutherford’s formula. 
                Rigid body dynamics, equation of motion of a rotating body, Inertial coefficient, Moments 
of Inertia theorems, idea of principal axes and kinetic energy of rotation. Precessional motion of 
spinning top, spin precession in constant magnetic field, Larmor’s frequency. 
 

Unit III- (Properties of Matter)     
Elasticity, stress  and strain,  Hooke’s  Law,  Elastic constants and their relations, theory of  bending 
of beams and torsion of a cylinder, Cantilever, cantilever supported at both ends. Experimental 
determination of elastic constants by bending of beam and Searle’s method, modulus of rigidity by 
static and dynamic method, Poisson’s ratio for rubber. 

 
Unit IV- (Oscillations)      

Qualitative idea of Oscillations in an arbitrary potential well, simple harmonic motion, Coupled 
oscillator, Eqvation of mation of two simple harmonic coupled oscillators and energy transfer 
normal modes, normal coordinates of two linear coupled oscillators, Damped harmonic oscillation- 
example of Ballistic galvanometer, forced harmonic oscillators, phase relations, power absorption, 
resonance, band width and quality factor, LCR series and parallel circuits. 
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Unit-V - (Waves) 
General equation of one dimensional wave equation and its solution, longitudinal and transverse 
waves, Plane progressive  harmonic  wave, its  energy  density, energy  flux  and  intensity,  pressure 
waves  in  gas. 

   Equation  of  motion  for  one  dimensional  monatomic &  diatomic  lattices, acoustic and  
optical  modes, dispersion  relations, Concept of group &  phase velocities.             

 
 

Paper II- Electromagnetism 
Duration 3 hrs.                                                        Max. Marks:50 
Note: The question paper will contain three sections as under – 

           Section-A :  One compulsory question with 10 parts, having 2 parts from each unit, short 
answer in 20 words for each part.    Total marks : 05 

Section-B :  10 questions, 2 questions from each unit, 5 questions to be attempted, taking 
one from each unit, answer approximately in 250 words. Total marks : 25 

Section-C :  04 questions (question may have sub division) covering all units but not more 
than one question from each unit, descriptive type, answer in about 500 
words, 2 questions to be attempted.                 Total marks : 20                                             

 
Unit-I - Scalar and Vector Fields 

Scalar and Vector Fields, Gradient of a scalar field, relation between conservative field and 
Potential, line, surface and volume integral of vector fields, concept of flux, Divergence and 
Curl of a vector field and their physical significance, Gauss’ divergence and Stokes curl 
theorem with proof, Del and Laplacian operator in Cartesian, Cylindrical and Spherical 
coordinates.     

 
Unit II - Electrostatics 

Electric potential and field due to arbitrary charge distribution, Multipole Expansion, potential 
and field due to dipole & its interaction with electric field electrostatic energy of a uniformly 
charged sphere, classical radius of an electron. 
Atomic and molecular dipoles, induced dipole and polarizability, dielectrics and their electrical 
polarization,susceptibility and displacement vector, Capacity of a capacitor with partially and 
completely filled dielectrics, Gauss’ law in integral and differential form, Lorentz local field 
and Clausius-Mossoti equation. 

 
Unit-III - Electrostaic Field 

Conductors is an electric field, boundary conditions for electrostatic field and potential at 
dielectric surface, uniqueness theorem, method of electrical images and its application for 
system of point charge near a grounded conducting plane, Poisson’s and Laplace equation in 
Cartesian, cylindrical and spherical coordinates (without proof) solution of Laplaces equation 
in cartesian  coordinates, boundary conditions. 

Unit IV    
Rise and decay of current in LR and CR circuits, decay constants, transients in LCR 

circuits, self and mutual induction, Measurement of self induction by Rayleigh’s method, AC 
circuits and complex numbers and their application in solving AC circuit problems, complex 
impedance and reactance, series and parallel resonance. Quality factor, power consumed by an 
AC circuit, Power factor. 
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Biot Savart law, Amperes circuital law in differential and integral form, Magnetization vector, 
Magnetizing field H, relation between B, H and M. uniform magnetization and surface current, 
Non – uniform magnetization, orbital and spin angular momentum & magnetic moment, orbital 
gyro magnetic ratio and Bohr Magnetion, Magnetic suspectibility. 

 
 

Unit-V 
Time Varying Fields, Faraday’s law of electromagnetic induction, its integral and differential 
form, Maxwell’s equation in differential and integral form, Maxwell’s displacement current, 
Wave equation for electric and magnetic field, Plane electromagnetic waves and their 
properties, transverse nature of EMW, energy density, Poynting Theorem, Poynting vector, 
propagation of EM Wave in conducting and isotropic dielectric medium 

         
 

Paper III-Optics 
Duration 3 hrs.                                                       Max. Marks:50 
Note: The question paper will contain three sections as under – 

           Section-A :  One compulsory question with 10 parts, having 2 parts from each unit, short 
answer in 20 words for each part.    Total marks : 05 

Section-B :  10 questions, 2 questions from each unit, 5 questions to be attempted, taking 
one from each unit, answer approximately in 250 words. Total marks : 25 

Section-C :  04 questions (question may have sub division) covering all units but not more 
than one question from each unit, descriptive type, answer in about 500 
words, 2 questions to be attempted.             Total marks : 20. 

                                              
Unit-I 

Geometrical Optics 
Fermat’s principle of extremum path, Aplantic points of a spherical refracting surface, Cardinal 
points of an optical system, Newton’s formula and other relations for coaxial lens system, thick 
lens & lens combination, Lagrange’s law, Aberration in images, spherical aberration and 
methods of its reduction, chromatic aberration, achromatic combination of lenses placed in  
cotact and placed at some distance, coma and astigmatism, Eye pieces: Huygen’s, Ramsden’s 
and Gauss’s eyepieces and their comparison. 

 
 

Unit- II - Interference 
Youngs double slit experiment, temporal and spatial coherence, coherence length and time 
effect of size of slit and purity of spectral line, Interference in thin films,colour in thin 
films.Wedge shaped film, Newton’s rings and determination of wavelength and refractive 
index of liquid by Newton ring, Hadinger and Fizeau fringes, Michelson Interferometer, 
Measurement of wavelength, wavelength difference between two close wavelengths and 
thickness of thin plate. Fabry-Perot interferometer, intensity distribution, coefficient of 
sharpness and half width, Measurement of wavelength and resolution of two close spectral 
lines. 

 
Unit-III - Diffraction 

Fraunhofer diffraction at single slit, intensity distribution and width of central maxima, and 
determination of slit size, two slit  diffraction and its intensity distribution with missing orders. 
Diffraction due to N slits with intensity distributions. Plane transmission grating its formation 
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and intensity distribution, Dispersive power of grating, Angular width of principal maximum, 
Absent Spectra, Rayleigh’s criterion, resolving power of plane transmission grating. 
Fresnel class of diffraction, half period zones, zone plate, diffraction due to circular obstacle 
and aperture, cylindrical wavefront and its effect at an external point, Diffraction at straight 
edge, thin and thick wire, rectangular slit.  
        

Unit-IV - Polarization 
Polarization states of electromagnetic waves, Plane, Circularly and Elliptically Polarised Light, 
quarter and half wave plates, methods of production & detection of polarized light, 
Huygen’s theory of double refraction using Fresnal’s ellipsoidal surface, Crystal Optics, 
Optical activity, Specific rotation, Fresnel’s law of optical rotation, Biquartz and Laurent’s half 
shade polarimeters, Reflection and refraction of plane EMW at plane dielectric surface, 
boundary conditions, Fresnel’s relations. 

 
Unit-V - Lasers and Holography 

Stimulated  and  spontaneous  emission, stimulated  absorption, Einstein’s  A  and  B  
coefficients, population  inversion, conditions for laser action, metastable states, Types of 
lasers, construction,working and energy level schemes of He-Ne and Ruby laser, Applications 
of Lasers, Basic concepts of holography, construction of a hologram and reconstruction of the 
image, important features of hologram and uses of holography 

 
 

PHYSICS PRACTICAL 
Duration  5 hrs.                 Min. Pass Marks 27             Max.Marks 75 

Note-Total number of experiments to be performed by the students during the session  should be 16 
selecting any eight from each section. 
 
Section –A 

1.Study of bending of a beam and  determination of Young’s modulus. 
2.Modulus of  rigidity by statical method and dynamical method.    
3.Elastic constant by Searle’s method. 
4. Study of frequency of energy transfer as a function of coupling strength using coupled   

oscillator. 
5.Determination of  dispersive  power  of  material  of  a  prism  using  spectrometer. 
6.Measurement  of  wavelength  of  monochromatic  source  of  light  by  Newton’s  rings. 
7.Measurement of  wavelength  of  monochromatic  source  of  light  by  plane   
    transmission  grating. 
8.Measurement  of  wavelength  of  monochromatic  source  of  light  by  biprism . 
9.Study  of  specific  rotation  by  polarimeter. 
10. Determination of  resolving  power  of  a  plane  transmission  grating. 
11. Determination of resolving  power  of  telescope. 
12. Determination of  the  Poisson’s  ratio  of  rubber  tube. 
 
Section-B 

1. Study  of  temperature  variation  of  surface  tension  by  Jeagger’s  method. 
To  determine  the  polarizing  angle  for  the  glass  prism  surface  and  to determine  the  
refractive  index  of  the  material  of  prism  using  Brewster’s  law   =tan  (ip)  . 

2. Low  resistance  by  Carey-Foster’ bridge. 
3. Variation  of  magnetic  field  along  the  axis  of  circular  coil  and  hence  determine  the  

radius  of  coil. 
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4. To  study  the  variation  of  charge  and  current  in  RC  circuit  for  different  time  constants  
(using  DC  source). 

5. To  study  the  behaviour  of  RC  circuit  with  varying  resistance  and  capacitance  using  AC  
Mains  as  a  power  source  and  also  determine  the  impedance  and  phase  relations. 

6. To  study  the  rise  and  decay  of  current  in  LR  circuit  with  a  source  of  constant  emf. 
7. To  study  the  voltage  and  current  behaviour  of  LR  circuit  with  a  AC  power  source also  

determine   power  factor,impedance  and  phase  relation. 
8. To  study  resonance  in  a  series  LCR  circuit  and  determine  Q  of  the  circuit. 
9. Conversion  of  Galvanometer  into  Ammeter/Voltmeter. 

 
“Distribution of marks for Regular students” 

1. Experiments:- Two experiments each of 22½ marks in which the distribution of marks is as  
follows. 
a. Figure ans Formula   :  6 marks 
b. Observation and calculation  :  12 marks 
c. Result (with unit) and precaution :  4½ marks 

2. Record      :  15 marks 
3. Viva-Voce     :  15 marks 

Total      :  75 marks 
 

“Distribution of marks for Non-Collegiate students” 
1. Experiments :- Two experiments each of 27½ marks in which the distribution of marks is as  

follows: 
a. Figure and formula   :  8 marks 
b. Observations and calculations  :  15 marks 
c. Result (with unit) and precautions :  4½ marks 

2. Viva-Voce     :  20 marks 
Total     :  75 marks 

   
 
 

          Ckh-,llh- ikVZZ & ijh{kk 2021 
               HkkSfrd foKku 

;kstuk ¼lS)kafUrd½  
rhu iz'u i=             U;wure mRrh.kkZad 54             iw.kkZad 150 
iz'u i=  I    le;  3 ?k.Vs                50 vad 
iz'u i=  II    le;  3 ?k.Vs                50 vad 
iz'u i= III    le;  3 ?k.Vs                50 vad  
izk;ksfxd le; 5 ?k.Vs   U;wure mRrh.kkZad 27     vf/kdre mRrh.kZ 75 vad  

 
iz'u i=  I & ;kfU=dh 

le; 3 ?k.Vs         iw.kkZad % 50 

uksV %  bl iz'u i= esa 03 [k.M fuEu izdkj gksaxsa %  
[k.M v % bl [k.M esa ,d vfuok;Z iz'u ftlesa izR;sd bdkbZ ls 02 y?kq iz'u ysrs  gq, dqy 10 

y?kq iz'u gksaxsAizR;sd y?kq iz'u dk mÙkj yxHkx 20 'kCnksa esa gksA  dqy vad%05  
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[k.M c % bl [k.M esa izR;sd bdkbZ ls 02 iz'u ysrs gq, dqy 10 iz'u gksasxsAizR;sd bdkbZ ls ,d iz'u 
dk p;u djrs gq, dqy 05 iz'uksa ds mÙkj nsus gksaxsAizR;sd iz'u dk mÙkj yxHkx 250 'kCnksa 
esa gksA           dqy vad%25 

[k.M l % bl [k.M esa 04 iz'u o.kZukREkd gksaxs ¼iz'u esa Hkkx Hkh gks ldrs gS½tks lHkh bdkbZ;ksa esa ls 
fn, tkosaxs] fdUrq ,d bdkbZ ls ,d ls vf/kd iz'u ugha gksxkAnks iz'uksa ds mÙkj fn;s tkus 
gSaAizR;sd iz'u dk mÙkj yxHkx 500 'kCnksa esa gks A     dqy vad%20 

bdkbZ & 1 
HkkSfrd fu;e o funsZ'k rU=%tM+Roh; ,oa v tM+Roh; ra=] xSysfy;u :ikUrj.k o HkkSfrd fu;eksa dh 
vfu'pjrk] vtM+Roh; rU=] vkHkklh cy] fuf'pr dksf.kd osx ls ?kwerk funsZ'k rU= ,oa foLFkkiu] osx ,oa 
Roj.k ds :ikUrj.k] dksfj;ksfyl cy] i`Foh ds lkis{k xfr i`Foh ds ifjHkze.k dk xq#Rokd"kZ.kh; (g) Roj.k 
ij izHkko ,oa bldk 1&Mh ,oa 2&Mh esa vkorZdky ¼Qksdks dk yksyd½ A 

bdkbZ & 2 
nzO;eku dsUnz dh vo/kkj.kk % d.k ra= dk nzO;eku dsUnz] xfr dk lehdj.k] js[kh; laosx dk laj{k.k] 
iz;ksx'kkyk ra= o nzO;eku ra= esa izR;kLFk o vizR;kLFk VDdj] ifjorZu'khy nzO;eku ds fdlh fudk; dh 
xfrA dsUnzh; cy {ks= esa xfr] dks.kh; laosx dk laj{k.k] O;qRdze xq:Roh;  cy ds izHkko esa d.k dh xfr dk 
iFkA dsIyj ds fu;eA 
nzO; fi.M xfrdh] n<̀+ oLrq ds fy, ?kw.kZu xfr dk lehdj.k] tM+Roh; xq.kkad] J ,oa w lekukUrj ugha gksus 
dh fLFkfr] eq[; v{k dk Kku ,oa ?kw.kZu dh xfrt mtkZ] pdz.k djrs yV~Vw dh iq:Llj.k xfr] fu;r 
pqEcdh; {ks= esa izpdz.k iq:Llj.k] ykjeksj vkof̀RrA 

bdkbZ & 3 
inkFkZ ds xq.k % izR;kLFkrk] gqd dk fu;e] izR;kLFkrk fLFkjkad] izfrcy ,oa fodf̀r ij izes;] izR;kLFkrk 
fu;rkadksa esa lEca/k] n.Mksa ds cadu dk fl)kUr rFkk csyu esa ,saBu] ,d fljs ij Hkkfjr ds.Vhyhoj (i) tc 
n.M dk Hkkj ux.; gks vkSj (ii) tc izfr ,dkad yEckbZ dk nzO;eku gksA e?; esa Hkkfjr ds.VhyhojA cadu 
fof/k ls o lyZ fof/k ls izR;kLFk fLFkjkadksa dk izk;ksfxd fu/kkZj.k] ǹ<+rk izR;kLFkrk xq.kkad dk LFksfrd o 
xfrd fof/k ls izk;ksfxd fu/kkZj.k] jcj ds fy, ikblka fu"ifRr dk iz;ksfxd fu/kkZj.kA 

bdkbZ & 4 
nksyu % fdlh LoSfPNd foHko dwi esa nksyuksa dh xq.kkRed foospuk] ljy vkorZ xfr] lekuhr nzO;eku] 
;qfXer nksyu] nks ljy vkorZ ;qfXer nksydksa ds xfr dk lehdj.k ,oa mtkZ LFkkukUrj.k] lkekU; fo/kk,aW] nks 
jsf[kdr ;qfXer nksydksa ds lkekU; funsZ'kkad] voefUnr vkorhZ; nksyu] iz{ksi xSyosuksehVj dk mnkgj.k] 
iz.kksfnr vkorhZ; nksyu] dyk lEca/k] 'kfDr vo'kks"k.k] vuqukn] cS.M pkSM+kbZ o fo'ks"krk xq.kkad]  LCR ifjiFk 
dk mnkgj.kA 

bdkbZ & 5 
rjax %,d foeh; rjax xfr dk lkekU; lehdj.k ,oa mlds gy] vuqnS/;Z o vuqizLFk rjaxsa] lery izxkeh 
rjax o bldh mtkZ Q~yDl o rhozrk] xSlksa esa nkc rjaxsA            
,d foeh; ,dy ijek.kq ,oa f} ijek.kq tkyd ds fy, xfr dk lehdj.k] /ofud o izdkf'kd fo/kk,a 
Afo{ksi.k lEca/k] rjax osx o lewg osx dh vfHk/kkj.kkA 

 
            iz'u i=  II & fo|qr pqEcfddh  
le; 3 ?k.Vs            50 vad 

uksV %  bl iz'u i= esa 03 [k.M fuEu izdkj gksaxsa %  
[k.M v % bl [k.M esa ,d vfuok;Z iz'u ftlesa izR;sd bdkbZ ls 02 y?kq iz'u ysrs  gq, dqy 10 

y?kq iz'u gksaxs A izR;sd y?kq iz'u dk mÙkj yxHkx 20 'kCnksa esa gks A  
          dqy vad % 05  
[k.M c % bl [k.M esa izR;sd bdkbZ ls 02 iz'u ysrs gq, dqy 10 iz'u gksasxs A izR;sd bdkbZ ls ,d 

iz'u dk p;u djrs gq, dqy 05 iz'uksa ds mÙkj nsus gksaxs A izR;sd iz'u dk mÙkj yxHkx 
250 'kCnksa esa gks A      dqy vad % 25 
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[k.M l % bl [k.M esa 04 iz'u o.kZukREkd gksaxs ¼iz'u esa Hkkx Hkh gks ldrs gS½ tks lHkh bdkbZ;ksa esa ls 
fn, tkosaxs] fdUrq ,d bdkbZ ls ,d ls vf/kd iz'u ugha gksxkAnks iz'uksa ds mÙkj fn;s tkus 
gSaAizR;sd iz'u dk mÙkj yxHkx 500 'kCnksa esa gksA dqy vad % 20 

bdkbZ & 1 
vfn'k ,oa lfn'k {ks=% vfn'k ,oa lfn'k {ks= dh izo.krk] laj{khs {ks= o foHko ds e/; lEca/k] lfn'k 
{ks= ds js[kk] i`"B o vk;ru lekdyu] vfHkokg dh vfHk/kkj.kk] lfn'k {ks= dk Mk;otsaZl o dyZ 
rFkk budk HkkSfrd  egRo] xkml Mk;otsaZl ,oa LVkWd dyZ izes;ksa ds dFku ,oa fl) djukA 
dkfrZdh;] csyuh;] ,oa xksyh; funsZ'kkadksa esa Msy (del) o ykIykfl;u ladkjd (del2) ¼O;qRifRr 
ugh½A 

bdkbZ & 2 
fLFkj oS|qfrdh %fdlh LoSfPNd vkos'k forj.k ds fy, foHko ,oa {ks=] cgq /kzqo vo/kkj.kk] f} /kzqo ds 
dkj.k foHko ,oa {ks= rFkk budh fo?kqr{ks= ds lkFk vU;ks; fØ;k le:Ik fo|qr {ks= esa f} /kzqo ij 
cy vk?kw.kZ o fLFkfrt mtkZ] le:Ik vkosf'kr xksys dh fLFkj oS|qr mtkZ] bysDV~zkWu dh fpjlEer 
f=T;kA 
vk.kfod ,oa ijek.kfod f}/kzqo] izsfjr f}/kzqo ,oa /kzqo.krk] ijkoS|qr (dielectrics) ,oa budh oS|qr 
/kzqo.krk] izof̀Rr ,oa foLFkkiu lfn'k] vkaf'kd vkSj iw.kZ :Ik ls ijkoS|qr inkFkZ ls Hkjs lekukUrj IysV 
la/kkfj= dh /kkfjrk] lekdyu o vodyu :Ik esa xkml fu;e] ykjsUt dk LFkkuh; {ks=] 
Dykfl;l&ekSlksVh lEca/kA 

bdkbZ & 3 
fLFkj fo|qr {ks= %fo|qr {ks= esa pkyd] foHko ds ifjlhek izfrcU/k] ijkoS|qr ì"B ij fLFkj oS|qr {ks= 
ds ifjlhek izfrcU/k] vf}rh;rk izes;] oS|qr izfrfcEc fof/k ,oa HkwlEifdZr pkyd i`"B ds fudV j[ks 
fcUnqor vkos'k ds fy, gudk vuqiz;ksx] dkrhZdhs;] csyuh; ,oa xksyh; funsZ'kkadksa esa ikblkWa o 
ykIykl lehdj.k¼O;qRifRr ugha½dkrhZdhs; funsZ'kkadksa esa ykIykl lehdj.k dk gy] vk;rkdkj ckDl 
esa fLFkr fdlh fcUnq ij foHkoA  

bdkbZ & 4 
LR oa RC ifjiFkksa esa /kkjk of̀) ,oa {k;] {k;kad fLFkjkad] LCR ifjiFk esa {kf.kd /kkjk] AC ifjiFk ,oa 
lfEeJ la[;k;s] AC ifjiFk leL;kvksa dks gy djus esa budk mi;ksx] lfEeJ izfrck/kk ,oa izfr?kkr] 
Js.kh dze ,oa lekuUrj dze vuqukn] fo'ks"krk xq.kkad] AC ifjiFk }kjk 'kfDr mi;ksx ,oa 'kfDr 
xq.kkadA  
ck;ks lkDVZ fu;e] vodyu o lekdyu :Ik esa ,Eih;j dk fu;e] pqEcdu lfnjk M] pqEcdh; {ks= 
H- B] H o M ds e/; laca/k] le:Ik pqEcdu ,oa i"̀Bh; /kkjk] vle:Ik pqEcdu] ijek.kq esa fo|qr 
/kkjk] d{kh; tkbjks pqEcdh; vuqikr] cksj&esXusVkWu] pqEcdh; izof̀rA 

bdkbZ & 5 
QSjkMs dk fo|qr pqEcdh; izsj.k fu;e] bldk vodyu o lekdyu :i] eSDlosy dh foLFkkiu 
/kkjk] lekdyu o vodyu :Ik esa eSDlosy ds lehdj.k] Lo ,oa vU;ksU; izsj.k] jsys dh fof/k }kjk 
Lo izsjdRo dk ekiuA 
fo|qr {ks= o pqEcdh; {ks= ds fy, rjax lehdj.k] leery fo|qr pqEcdh; rjaxs o muds xq.k] 
fo|qr pqEcdh; rjaxks dh vuqizLFk izdf̀r] ÅtkZ ?kuRo] ikbfUVx lfn'k] fo|qr pqEcdh; rjaxks dk 
pkyd o lenSf'kd ijkoS?kqr ek/;e esa lapj.kA  
 

iz'u i=  III & izdkf'kdh 
le;  3 ?k.Vs        iw.kkZad % 50 

uksV -  bl iz'u i= esa 03 [k.M fuEu izdkj gksaxsa %  
[k.M v % bl [k.M esa ,d vfuok;Z iz'u ftlesa izR;sd bdkbZ ls 02 y?kq iz'u ysrs  gq, dqy 10 

y?kq iz'u gksaxsAizR;sd y?kq iz'u dk mÙkj yxHkx 20 'kCnksa esa gksA dqy vad%05  
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[k.M c % bl [k.M esa izR;sd bdkbZ ls 02 iz'u ysrs gq, dqy 10 iz'u gksasxsAizR;sd bdkbZ ls ,d iz'u 
dk p;u djrs gq, dqy 05 iz'uksa ds mÙkj nsus gksaxsAizR;sd iz'u dk mÙkj yxHkx 250 'kCnksa 
esa gksA        dqy vad % 25 

 
 
[k.M l % bl [k.M esa 04 iz'u o.kZukREkd gksaxs ¼iz'u esa Hkkx Hkh gks ldrs gS½ tks lHkh bdkbZ;ksa esa ls 

fn, tkosaxs] fdUrq ,d bdkbZ ls ,d ls vf/kd iz'u ugha gksxkAnks iz'uksa ds mÙkj fn;s tkus 
gSaAizR;sd iz'u dk mÙkj yxHkx 500 'kCnksa esa gksA dqy vad % 20 

bdkbZ & 1 
T;kfefr; izdkf'kdh%QesZV dk pjere iFk dk fl)kUr (Principle of Extremum Path) xksyh; viorhZ 
i`"B ds vfoiFkh fcUnq (Aplanatic Points), izdk'kdh; fudk; ds iz/kku fcUnq (Cardinal Points)] 
U;wVu dk lw= o lek{k ysUl fudk; ds fy, vU; lEca/k] eksVs ysal ,oa ysalksas dk la;kstu] ysXjsat dk 
fu;eA 
izfrfcEcksa esa foiFku] xksyh; foiFku o budks de djus dh fof/k;kaW] of.kZd foiFku] ysalksa dk vo.kZd 
la;kstu% tc (i) ysal laidZ esa gks o (ii) ysalksa ds chp lhfer nwjh gksA dkWek (Coma)] vkSj vfcUnqdrk 
(Astigmatism)A 
usf=dk,a % gkbZxsu dh usf=dk o jSElMu dh usf=dk vkSj budh rqyukA   

bdkbZ & 2 
O;fardj.k % ;ax dk f}fLyV iz;ksx] dkfyd rFkk LFkkfud lEc)rk] lEc)rk yEckbZ rFkk le; js[kk 
fNnz dh pkSM+kbZ dk izHkko rFkk LisDV~zzeh js[kkvksa dh ifj'kq)rk] vk;ke dk foHkktu] iryh fQYeksa esa 
O;frdj.k] iryh fQYeksa esa jax] Qukdkj iryh fQYe] U;wVu oy; ,oa U;wVu oy; dh lgk;rk ls 
izdk'k dh rjaxnS/;Z rFkk ikjn'khZ nzo dk viorZukad Kkr djuk] gSfMUtj o Qhtks fQzatsA 
ekbdsYlu O;frdj.kekih % rjaxnS/;Z dk ekiu] nks fudVorhZ LisDV~zeh js[kkvksa dh rjaxnS/;Z dk vUrj 
Kkr djuk rFkk iryh IysV dh eksVkbZ Kkr djukA 
Qsczh&iSjksa O;frdj.kekih %rhozrk forj.k] rh{.krk xq.kkad ,oa v)Z pkSM+kbZ] rjaxnS/;Z dk ekiu ,oa nks 
fudVorhZ LisDV~zeh js[kkvksa dh rjaxnS/;Z ds vUrj dk ekiuA   

bdkbZ & 3 
foorZu %,dy js[kkfNnz ls ÝkugksQj foorZu&rhozrk forj.k] dsUnzh; mfPp'B dh pkSM+kbZ rFkk js[kk fNnz 
vkdkj dk ekiu] f} fLyV ls foorZu rFkk bldk rhozrk forj.k&vuqifLFkr dksfV;ksa ds lkFk] N- 
fLyVksa }kjk foorZu o rhozrk forj.k] lery ikjxeu xzsfVax] bldk fuekZ.k ,oa rhozrk forj.kA 
Qzsuy oxZ dk foorZu] v)kZorhZ dfVcU/k] tksu ifV~Vdk] o`Rrkdkj #dkoV o oR̀rkdkj fNnz ls foorZu] 
csyukdkj rjaxkxz rFkk bldk fdlh nwjLFk fcUnq ij izHkko] lh/kh dksj] irys rkj] eksVs rkj o 
vk;rkdkj js[kkfNnz ds }kjk foorZuA 
jSys dh dlkSVh] leery ikjxeu xzsfVax dh foHksnu {kerk,aA  

bdkbZ & 4 
/kzqo.k %fo|qr pqEcdh; rjaxksa dh /kzqo.k voLFkk,a] fdlh ijkoS|qr ds leery i"̀B ls lery fo|qr 
pqEcdh; rjax dk ijkorZu rFkk viorZu] ifjlhek izfrcU/k] Qzsuy lEc/kksa dh O;qRifRrA 
gkbxsu fl)kUr] Qzsuy ds nh?kZor̀tksa dh lgk;rk ls f}&viorZu ¼xf.krh; foospu ugh½a] lery] 
o`Rrh; ,oa nh?kZòRrh; /kzqoh; izdk'k dk mRiknu ,oa fo'ys"k.k] prqFkkZa"k rjax ,oa v)Z rjax ifV~Vdk;saA 
izdkf'kd lfØ;rk] fof'k"V ?kw.kZu] f}DokVZTk ,oa v/kZ Nk;k /kzqo.kekihA 

bdkbZ & 5 
yslj ,oa gksyksxzkQh % lkekU; Lkzksr o yslj lzksr ds e/; vUrj] Lor% ,oa mn~nhIr mRltZu] mn~nhIr 
vo'kks"k.k] vkbULkVkbZu ds A o B xq.kkad] tula[;k O;qRdze.k] yslj fdz;k ds fy, 'krZ] ferLFkk;h 
voLFkk] iEiu] yslj ds izdkjA ghfy;e&fu;ksu yslj o :ch yslj dk vk/kkjHkwr fl)kUr] dk;Ziz.kkyh 
o mtkZ LrjAyslj ds xq.k o mi;ksxA gksyksxzkQh dh ewy vo/kkj.kk] gksyksxzke dk fuekZ.k o izfrfcEc dk 
iqufuekZ.k] gksyksxkze ds eq[; y{k.k (features) o gksyksxzkQh  ds mi;ksxA 
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                   HkkSfrd foKku izk;ksfxd 
Ikw.kkZad  75                le; 5 ?k.Vs            U;wure mRrh.kkZad 27                                    
 uksV     izR;sd Hkkx ls 8 iz;ksxksa dk p;u djrs gq, izR;sd  fo|kFkhZ dks l= ds    
       nkSjku dqy 16 iz;ksx djus gSaA 

Hkkx & v 
1-   n.Mksa ds cadu ls ;ax dk izR;kLFkrk xq.kkad Kkr djukA  
2-   LFkSfrd ,oa xfrdh; fof/k ls n`<+rk xq.kkad Kkr djukA 
3-   lyZ fof/k }kjk izR;kLFkk xq.kkadksa ds eku Kkr djukA 
4-   ,d ;qxfer nksyd dk mi;ksx dj mlds ?kVd nksydks ds e/; mtkZ vUrj.k dh  

vkof̀r dk ;qXeu rhozrk ds lkFk v/;;u djukA 
5-   LisDV~zksehVj dh lgk;rk ls fizTe ds inkFkZ dh fo{ksi.k {kerk Kkr djukA 
6-   U;wVu oy; dh lgk;rk ls ,d o.khZ; izdk'k lzksr dh rjaxnS/;Z Kkr djukA 
7-   leery ikjxeu xzsfVax dh lgk;rk ls ,d o.khZ; izdk'k lzksr dh rjaxnS/;Z Kkr  
    djukA 
8-   f}fizTe dh lgk;rk ls ,d o.khZ; izdk'k lzksr dh rjaxnS/;Z Kkr djukA 
9-   /kzqo.kekih dh lgk;rk ls phuh ds ?kksy dk fof'k"V ?kw.kZu Kkr djukA 
10-  lery ikjxeu xzsfVax dh foHksnu {kerk Kkr djukA 
11-  nwjn'khZ dh foHksnu {kerk Kkr djukA 
12-  jcj dh ikblkWa fu"ifRr Kkr djukA 

Hkkx & c 
1-   tsxj fof/k ls rki ds lkFk i`"B ruko esa ifjjorZu dk v/;;u djukA 
2-  fdlh fizTe dk /kzqo.k dks.k Kkr djuk rFkk czwLVj ds fu;e  =tan  (ip)   ls fizTe  

ds inkFkZ dk viorZukad Kkr djukA 
3-   dsjhQksLVj lsrq dh lgk;rk ls vYi izfrjks/k dk eku Kkr djukA 
4- fdlh o`Rrkdkj dq.Myh ds v{k ds vuqfn"k pqEcdh; {ks= esa ifjorZu dk v/;;u djukA 
5-   fdlh R.C izR;korhZ /kkjk ifjiFk esa fofHkUu le; fu;rkadksa ds fy, vkos'k ,oa  
    /kkjk esa ifjorZu dk v/;;u djukA ¼fn"V /kkjk lzksr dk mi;ksx djrs gq,½A 
6-   ifjorhZ izfrjks/k ds ,oa la/kkfj= ;qDr izR;korhZ /kkjk ifjiFk dk O;ogkj] izR;korhZ    
    /kkjk lzksr dks 'kfDr lzksr ds :Ik esa iz;qDr djrs gq, v?;;u djuk ,oa izfrck/kk 
    Kkr djrs gq, dyk lEca/kksa dk v/;;u djukA 
7-   fdlh fu;r fo-ok-c- lzksr ds lkFk fdlh LR ifjiFk esa /kkjk ds mRFkku  

,oa {k; dk v/;;u djukA 
8-   fdlh izR;korhZ /kkjk tfu= ds lkFk] L.C ifjiFk ds foHko ,oa /kkjk ds O;ogkj  
    dk v/;;u djukA dyk fu;rkad] izfrck/kk ,oa dyk lEca/kksa dks Hkh Kkr djukA     
9-  Js.kh L-C-R ifjiFk esa vuqukn dk v/;;u djuk ,oa ifjiFk dk Q Kkr djukA 
10-  fdlh xSyosuksehVj dks  vehVj@ oksYVehVj esa ifjofrZr djukA 

fu;fer fo|kfFkZ;ksa gsrq vadks dk forj.k 
1- iz;ksx & 45 vad  

dqy 45 vadks ds fy;s Nk=ksa dks nks iz;ksx djus gksaxs ftlesa izR;sd 22½ vadks dk forj.k fuEu izdkj 
gksxk & 

 v- lw= o fp=     &  6 vad 
 c- izs{k.k o x.kuk    &  12 vad 

l- ifj.kke e; bdkbZ o lko/kkfu;ka &  4½ vad 
2- fjdkMZ      &  15 vad 
3- ekSf[kd ijh{kk     &  15 vad 

  dqy    &  75 vad 
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Lo;aikBh fo|kfFkZ;ksa gsrq vadks dk forj.k 

1- iz;ksx & 55 vad  
dqy 55 vadks ds fy;s Nk=ksa dks nks iz;ksx djus gksaxs ftlesa izR;sd 27½ vadks dk forj.k fuEu izdkj 
gksxk & 

 v- lw= o fp=     &  8 vad 
 c- izs{k.k o x.kuk    &  15 vad 

l- ifj.kke e; bdkbZ o lko/kkfu;ka &  4½ vad 
2- ekSf[kd ijh{kk     &  20 vad 

  dqy    &  75 vad 
 
 

B.Sc. PART II  (PHYSICS) 2021 
  

Scheme: 
Three Papers              Min. Pass Marks 54               Max.Marks 150 
Paper-I                       3hrs. Duration                      50 Marks 
Paper-II                      3hrs. Duration                      50 Marks 
Paper-III                     3hrs. Duration                      50Marks 
Practical 5 hrs. Duration            Min. Pass Marks 27            Max. Marks 75 
 

Paper  I- Thermal and Statistical Physics 
Duration:3 hrs.                                                                       Max. Marks:50 
Note: The question paper will contain three sections as under – 

           Section-A : One compulsory question with 10 parts, having 2 parts from each unit, short 
answer in 20 words for each part.           Total marks : 05 

Section-B : 10 questions, 2 questions from each unit, 5 questions to be attempted, taking one 
from each unit, answer approximately in 250 words.    Total marks: 25 

Section-C :04 questions (question may have sub division) covering all units but not more 
than one question from each unit, descriptive type, answer in about 500 
words, 2 questions to be attempted.            Total marks : 20 

 
 
 

Unit-I 
General Thermodynamical interaction, Dependence of the number of states of external parameters, 
General relations in equilibrium, equilibrium conditions(P=p1,b=b 1), infinitesimal quasistatic 
process, Entropy of an ideal gas, Equilibrium of an isolated system, Equilibrium of a system in 
contact with reservoir (Gibb’s free energy), equilibrium between phases, Clausius-Clapeyron 
equation, Triple point,Vapour in equilibrium with liquid or solid, equilibrium conditions for a system 
of fixed volume in contact with heat reservoir (Helmholtz free energy), Equilibrium between phases 
and condition of chemical equilibrium  and equilibrium condition for a system at constant pressure 
in contact with a heat reservoir (Enthalpy), Maxwell’s relations. 
 

Unit-II 
Thermal interactions of macroscopic Systems, system in contact with a heat reservoir, first law of 
thermodynamics and infinitesimal general interaction, Concept of temperature and quantitative idea 
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