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Acedmic Year (2017-18)

B.SC I

There will be Three sections of a Questions paper section (A) Contains 5 objective Question of 1
Mark each Section (B) Contains 2 Short answer type question of 2½ Marks each section (C)
Contains 5 long answer type question of 6 marks each.

1. For Regular Students :

Section A Objective
Questions

5 1 5

Section B Short Questions 2 2½ 5
Section C Main Question 5 6 30

Total Marks 40

2. For Private students :

Section A Objective
Questions

5 1 5

Section B Short Questions 5 2 10
Section C Main Question 5 7 35

Total Marks 50
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Class : B.Sc. First Year

Max. Marks : 40+CCE 20 = 60

Subject : Physics

Paper :  I

Title of Paper  :  Mathematical Physics, Mechanics and Properties of Matter

Unit –I : Mathematical Physics

Addition, subtraction and Product of two vectors : Polar and axial vectors and their examples
from physics: Triple and quadruple product (without geometrical applications) : Sealar and
vector fields: Differentiation of a vector : Repeated integral of a function of more than one
variable : Unit tangent vector and unit normal vector: Gradient, Divergence and Curl: Laplacian
operator : Idea of line, surface and volume integrals: Gauss, Stokes and Green’s Theorems.

bdkbZ & 1 % xf.krh; HkkSfrdh

nks lfn’kksa dk ;ksx] varj o xq.kuQy /kqzoh; ,oa v{kh; lfn’k ,oa muds HkkSfrdh mnkgj.k] rhu o pkj
lfn’kksa dk xq.ku ¼T;kferh; vuqiz;ksx ds fcuk½ vfn’k o lfn’k {ks= lfn’k dk vodyu] ,d ls vf/kd
pjksa ds Qyu dk ckjEckj lekdyu] bdkbZ Li’kZ o bdkbZ ukeZy lfn’k] lfn’k dk xzzsfM;UV] Mk;otsZl
,oa dyZ] ykIyklh;u vkijsVj] js[kh;] i`"̀Bh;] vk;ru lekdyu] xkWl] LVksd o xzhu izes;A
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Unit –II : Mechanics

Position, Velocity and acceleration vectors, Components of velocity and acceleration in different
coordinate systems. Newton’s Laws of motion and its explanation with problems. Various types
of forces in nature (explanation). Pseudo Forces (e.g. Centrifugal Force), Coriolis force and its
applications. Motion under a central force. Derivation of Kepler’s laws. Gravitational law and
field.  Potential due to a spherical body. Gauss & Poisson scquation of Gravitational self- energy.
System of particles. Centre of mass and reduced Mass. Elastic and inelastic collisions.

bdkbZ &2 % ;kaf=dh

fLFkfr] osx ,oa Roj.k lfn’k] xfr o Roj.k ds fofHkUUk funsZ’kkad i}fr;ksa es ?kVdA U;wVu ds xfr ds
fu;e o bldh O;k[;k] izd`fr esa fofHkUu cy o O;k[;k Nn~e cy ¼mnkgj.k vfHkdsanzh; cy ½
dksfj;kfyl cy o blds mnkgj.k] dsanzh; cy ds vUrxZr xfr] dsIyj ds fu;eksa dk fu"ifr %
xq:Rokd"kZ.k dk fu;e o {ks=% xksykdkj fi.M dk xq:Roh; foHko% xkWl o Ikk;lu dh xq:Roh; Lo ÅtkZ
dh lehdj.k] d.kksa dk fudk;] nzO;eku dsanz o lekuhr nzO;eku] izR;kLFk o vizR;kLFk VDdjA

Unit III : General Properties of Matter

Elastic moduli and their relations, Determination of Y of rectangular thin bar loaded at the
centre: Torsional oscillations, Torsional rigidity of a wire, to determine by torsional oscillations.
Surface Tension, Angle of contact, Capillary Rise Method: Energy required to raise a liquid in
capillary tube: Factors affecting surface tension: Jeager’s method for Determination of surface
tension: Applications of surface Tension. Concept of Viscous Forces and Viscosity: Steady and
Tubulent Flow. Reynold’s number. Equation of Continuity: Bernoulli’s Principle: Application of
Bernoulli’s equation – (i) speed of efflux (ii)venturimeter (iii) Aspirator pump (iv) Change of
plane of motion of a spinning ball.

bdkbZ &3 % nzO; ds lkekU; xq.k

izR;kLFkrk xq.kkad ,oa muds laca/k] e/; esa Hkkfjriryh vk;rkdkj NM+ ¼dsUVhyhoj½ ds Y dk fu/kkZj.k]
,sBu nksyu fdlh rkj dh ,saBu n<̀+rk o bldk ,saBu nksyu fof/k ls fu/kkZj.kA i`"B ruko] Li’kZ dks.k]
dksf’kdk mUu;u fof/k] dksf’kdk esa nzo p<+kus esa vko’;d ÅtkZ] ì"B ruko dks izHkkfor djus okys
dkjd] tsxj dh fof/k ls i`"B ruko dk fu/kkZj.k] i"̀B ruko ds vuqiz;ksxA ';kuoy dh ladYiuk o
';kurk xq.kkad] /kkjkjs[kh; o fo{kqC/k izokg] jsukWYM la[;k] lkrR; lehdj.k] cjukWyh dk fl)kar]
cjukWyh izes; ds vuqiz;ksx % 1- ,¶yDl dh pky 2- osUpqjhehVj 3- ,fLijsVj iEi 4- fLifuax ckWy ds
ry dk ifjorZuA
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Unit IV :  Oscillations

Concept of Simple, Periodic & Harmonic Oscillation with iliustrations: Differential equation of
harmonic oscillator : Kinetic and potential energy of Harmonic Oscillator : Oscillations of two
masses connected by a spring : Translational and Rotational motion. Moment of Inertia and their
Product. Principal moments and axes. Motion of Rigid Body, Euler’s equation.

bdkbZ &4 % nksyu

ljy] vkorhZ o gkeksZfud xfr dh lfp= ladYiuk vkorhZ nksfy= dk lehdj.k] vkorhZ nksfy= dh
xfrt o fLFkfrt ÅtkZ] fLizax ls tqM+s nks fiaMksa dk nksyu] LFkkukUrj.kh; o ?kw.khZ; xfr] tM+Ro vk?kw.kZ
o mudk xq.ku] eq[; vk?kw.kZ ,oa v{k] n`<+ fi.M dh xfr];wyj lehdj.kA

Unit V :

Relativistic mechanics : Michelson-Morley experiment and its outcome : Postulates of Special
Theory of Relativity : Lorentz Transformations. Simultaneity and order of events : Lorentz
Contraction : Time dilation : Relativistic transformation of velocity, frequency and wave number
: Relativistic addition of velocities : Variation of mass with velocity.

Earlier Developments in physics up to 18 th Century : Contributions of Aryabhatt. Archimedes.
Nicolus Copernicus. Galileo Galileo. Huygens. Robert Hooke, Torricelli, Vernier, Pascal,
Kepler, Newton, Boyle, Young, Thompson, Coulomb, Amperes, Gauss, Biot-Savarts,
Cavendish, Galvani, Franklin and Bernoulli.

bdkbZ &5 %

lkis{kdh; ;kaf=dh % ekbdYlu o eksjys dk iz;ksx ,oa blds ,oa blds fu"d"kZ] fof’k"V lkisf{kdrk ds
fl)kUr dh vo/kkj.kk,a] ykWjsat :ikarj.k] ledkfyd ?kVuk ,oa ?kVukvksa ds dze] ykWjsat ladqpu] le;
foLrkj.k] osx] vko`fRr rFkk oso uEcj dk lkis{kdh; :ikUrj.k] osxksa dk lkisf{kdh; ;ksx osx ds lkFk
nzO;eku ifjorZuA

HkkSfrdh dk izkjafHkd fodkl 18 oha lnh rd % vk;ZHkV~V] vkdZfefMt] fudksyl dksijfudl] xsfyyhvks
xsfyyh] gkW;xu] jkcVZgqd] VkWjlsyh] ofuZ;j] ikWLdy ] dsIyj] U;wVu] ckW;y] ;ax] FkkWelu] dqykWEc]
,Eih;j] xkWl] ckW;ks&lsoVZ] dsoufM’k] xsyokuh] QzWdyhu vkSj cjukWyhA
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Reference Books :

1. University Physics : Sears and Zeemansky. XIth edition. Pearson Education.
2. Concepts of Physics : H.C. Varma, Bharti Bhavan Publishers
3. Problems in Physics : P.K. Srivastava, Wiley Eastern Ltd.
4. Berkley Physics Course, Vol I , Mechanics : E.M. Purcell, Megraw hill.
5. Properties of matter : D.S. Mathur, Shamlal Chritable Trust, New Delhi.
6. Mechanics : D.S. Mathur, S Chand and company, New Delhi-5.
7. The Feymman Lectures in physics Vol. I : R.P. Feymman. R.B. Lighton and M. Sands.
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Class : B.Sc. First Year

Max. Marks : 40+CCE 20 = 60

Subject : Physics

Paper :  II

Title of Paper  : Thermodynamics and Statistical Physics

Unit-I Thermodynamics I

Reversible and irreversible process. Heat engines. Definition of efficiency, Carnot’s ideal heat
engine. Carnot’s cycle. Effective way to increase efficiency. Carnot’s engines and refrigerator,
Coefficient of performance, Second law of thermodynamics. Various statements of Second law
thermodynamics. Carnot’s theorem, Clapyron’s latent heat equation. Carnot’s cycle and its
applications. Steam engine, Otto engine, Petrol engine, Diesel engine.

bdkbZ &1 % m"ekxfrdh&1

mRdze.kh; ,oa vuqRdze.kh; izdze] dkuksZ dk vkn’kZ pdz] bldh n{krk c<+kus ds izHkkoh rjhdsa] dkuksZ dk
m"eh; batu o iz’khrd] n{krk xq.kkad] m"ekxfrdh dk f}rh; fu;e o blds fofHkUu dFku] dkuksZ dk
izes;] Dysifj;kWu dh xqIr m"ek lehdj.k] dkuksZpdz ,oa mlds vuqiz;ksxA m"eh; baftu] vkWVks baftu]
isVªksy baftu] Mhty baftuA
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Unit-II Thermodynamics-II

Concept of entropy, Change in entropy in adiabatic process. Change in entropy in reversible
cycle. Principle of increase of entropy. Change in entropy in irreversible process. T-S diagram.
Physical significance of Entropy. Entropy of perfect gas. Kelvin’s thermodynamic scale of
temperature. The size of a degree. Zero of absolute scale. Identity of a perfect gas scale and
absolute. Third law of thermodynamics. Zero point energy. Negative temperatures (not possible).
Heat death of the universe. Relation between thermodynamic variables ( maxwell’s relations).

bdkbZ &2 m"ekxfrdh&2

,UVªkih dh ladYiuk] :)ks"e izdze esa ,UVªkih dk ifjorZu] pdzh; izdze esa ,UVªkih dk ifjorZu] ,UVªkih
ds o`f) dk fl)kUr] mRdze.kh; o vuqqdze.kh; izdze esa ,UVªksih dk ifjorZuA  vkjs[k] ,UVªkih dk
HkkSfrd egRo] vkn’kZ xSl dh ,UVªkih] dsyfou dk m"ekxfrd rki iSekuk] ije iSekus dk 'kwU; rki]
vkn’kZ xSl o ije rki iSekus es alkE;rkA m"ekxfrdh dk rr̀h; fu;e] 'kwU; fcUnq ÅtkZ] _.kkRed
rkidze ¼lEHko ugha½] czEgk.M dh m"eh; lekfIrA m"ekxfrdh pjksa esa laca/k ¼eSDlosy ds lehdj.k½A

Unit-III Statistical Physics – I

Description of a system: Significance of statistical approach, Particle-states.System-states.
Microstates and macro-states of a system. Equilibrium states. Fluctuations. Classical &
Statistical Probability. The equi-probability postulate. Statistical ensemble, Number of states
accessible to a system. Phase space. Micro Canonical Ensemble. Canonical Ensemble.
Helmholtz free energy, Enthalpy. First law of thermodynamics. Gibbs free energy.Grand
Canonical Ensemble.

bdkbZ&3 lkaf[;dh; HkkSfrdh &1

fudk; dk o.kZu % lkaf[;dh; vo/kkj.kk dk egRo] d.k ,oa fudk; dh voLFkk,¡] fudk; dh lw{e ,oa
LFkwy voLFkk,¡] lkE; voLFkk,¡] fopyu] fpjlEer o lkaf[;dh izkf;drk] iwoZ izkf;drk fl)kUr]
lkaf[;dh ,UlsEcy] fdlh fudk; ds fy, vfHkxE; voLFkk,¡] dyk vkdk’kA ekbdzks dsuksuhdy ,Ulscy]
dsuksuhdy ,UlsEcy] gsYeksYVt eqDr ÅtkZ] ,UFkyih] Å"ekxfrdh dk izFke fu;e] fxCl eqDr ÅtkZ]
xzsM dsuksuhdy ,ElsEcyA

Unit-IV Statistical Physics-II

Statistical Mechanics : Phase space. The probability of a distribution. The most probable
distribution and its narrowing with increase in number of particles. Maxwell-Boltzmann
statistics. Molecular speeds. Distribution and mean. r.m.s. and most probable velocity.
Constraints of accessible and inaccessible states. Quantum Statistics : Partition Function.
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Relation between partition function and Entropy, Bose-Enstein statistics. Black-body radiation,
The Rayleigh-jeans formula. The planck radiation formula, Fermi-Dirac statistics. Comparison
of results, Concept of phase transitions.

bdkbZ&4 %  lkaf[;dh; HkkSfrdh; & 2

lkaf[;dh ;kaf=dh % dyk vkdk’k] forj.k dh izkf;drk] vf/kdre laHkkO; forj.k o bldk d.kksa dh
la[;k c<+us ij ladqpu] esDlosy cksYVteSu lkaf[;dh] vk.kfod pky dk forj.k] vkSlr pky]
oxZ&ek/;;&ewy pky vkSj vf/kdre izlEHkkO; osx] izfrca/k] vfHkxE; ,oa vuvfHkxE; voLFkkvksa ds
izfrca/kA DokaVe lkaf[;dh % ikVhZ’ku Qyu] ,aVªkih o ikVhZ’ku Qyu esa laca/k] cksl vkbUlVhu lkaf[;dh]
d`".k fi.M fofdj.k] jsys thUl lw=] Iykad fofdj.k lw=] QehZ&fMjkd lkaf[;dh] ifj.kkeksa dh rqyuk]
Qsl ladze.k dh ladYiukA

Unit-V Contributions of Physicists

S.N. Bose, M.N. Saha, Maxwell, Clausius. Boltzmann. Joule, Wien, Einstein, Planck, Bohr,
Heisenberg, Fermi, Dirac, Max Born, Bardeen.

bdkbZ & 5 % HkkSfrdfonksa dk ;ksxnku

,l- ,u- cksl] ,e- ,u- lkgk] eSDlosy] Dykfl;l] cksYVteSu] twy] ohu] vkbUlVhu] Iykad] cksgj]
gkbZtcxZ] QehZ] fMjkd] esDlckuZ ] ckMhZuA

Text and Reference Books :

1. Heat and Thermodynamics : Mark W. Zemansky, Richard II. Dittman, Seventh
Edition, McGraw-Hill International Editions.

2. Thermal Physics (Heat and Thermodynamics) : A.B. Gupta, H.P. Roy,  Books and
Allied (p) Ltd, Calcutta.

3. Heat and Thermodynamics : Brijlal and N. Subrahmanyam, S. Chand & Company Ltd.
New Delhi.

4. Berkley Physics Course. Vol 3. Thermodynamics : F. Relf, Mcgraw Hill.
5. Thermodynamics and Statistical Physics. D.P. Khandelwal and A.K. Pandy. Himalaya

Publication.
6. Laboratory manual of  Physics for undergraduate classes, D.P. Khandelwal, Vani

Publishing house, New Delhi.
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mPPk f’k{kk foHkkx] e-Ikz- 'kklu

Lukrd d{kkvksa ds fy;s ikB~;dze

dsUnzh; v/;;u e.My }kjk vuq’kaflr rFkk e-iz- ds jkT;iky }kjk vuqeksfnr

l= 2017&18

Class : B.Sc. First Year
Max. Marks : 50
Subject : Physics

For Regular Students
Practical Sessional Viva Total

25 10 15 50

For Ex-Student
Practical Sessional Viva Total
35 00 15 50

List of Practical’s
1. To verify laws of parallet and perpendicular axes for moment of inertia.
2. To determine acceleration due to gravity using compound pendulum.
3. To determine damping coefficient using a bar pendulum.
4. To determine Young’s Modulus by bending of beam method.
5. To determine Young’s modulus using Cantilever method.
6. To determine Coefficient of rigidity by static method.
7. To determine coefficient of rigidity by dynamic method.
8. To determine Surface Tension by jaegar’s method.
9. To determine Surface Tension  of a liquid by capillary rise method.
10. To determine Viscosity of fluid using Poiselle’s method.
11. To study conversion of mechanical energy into heat using Calender & Barne’s method.
12. To determine heating efficiency of electrical kettle with various voltages.
13. To determine heating temperature coefficient of resistance using platinum resistance

thermometer.
14. To determine thermo electromotive force by a thermocouple method.
15. To determine heating efficiency of electrical Kettle with various voltages.
16. To determine heat conductivity of bad conductors of different geometry by Lee’s method.
17. To verify Newton’s Laws of cooling.
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18. To determine specific heat of Coefficient of thermal conductivity by Searl’s method.
19. To determine specific heat of a liquid.
20. To compare Maxwell-Boltzmann, Bose Einstein and Fermi-Dirac Distribution Function

vs temperature using M.S. Excel/C++.
21. To Plot equation of state and Vander –wall equation with temperature using M.S.

Excel/C++.
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B.Sc - II
There will be Three sections of a Question paper section (A) Contains 5 objective Question of ½
Mark each section (B) Contains 5 Short answer type question of 02 Marks each section (C)
contains 5 long answer type question of 6 marks each .

1. For Regular students :
Section (A) Objective

Questions
5 1 5

Section (B) Short Questions 2 2½ 5
Section (C) Main Questions 5 6 30

Total Marks 40

2. For Private students :

Section (A) Objective
Questions

5 1 5

Section (B) Short Questions 5 2 10
Section (C) Main Questions 5 7 35

Total Marks 50
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mPPk f’k{kk foHkkx] e-Ikz- 'kklu

Lukrd d{kkvksa ds fy;s ikB~;dze

dsUnzh; v/;;u e.My }kjk vuq’kaflr rFkk e-iz- ds jkT;iky }kjk vuqeksfnr

l= 2018&19

Class  : B.Sc. Second Year
Max. Marks : 40+CCE 20 = 60
Subject : Physics
Paper : I
Title of Paper : Optics

Unit-I Geometrical optics
Reflection and refraction. Fermat’s Principle. Refraction at a spherical surface. Aplanatic points
and its applications. Lens fomula, Combination of thin lenses and equivalent focal length.
Dispersion and dispersive power, chromatic aberration and achromatic combination, different
types of aberration (qualitative) and their remedy. Need for multiple lenses in eyepieces,
Ramsden and Huygens eye-piece.

bdkbZ&1 T;kferh; izdkf’kdh
ijkorZu vkSj viorZu] QesZV dk fl)kUr] xksykdkj lrg ij viorZu] viysusfVd fcUnq ,oa vuqiz;ksx]
ySal lw=] irys ysalksa dk la;kstu o lerqY; Qksdl nwjhA fo{ksi.k o fo{ksi.k {kerk] o.kZ foiFku o
vo.kZd la;kstuA fofHkUu izdkj ds foiFku ¼xq.kkRed½ ,oa mudk lek/kku] usf=dk esa cgqy ySal fudk;
dh vko’;drkA jsElMu o gkbxu usf=dk,¡A

Unit-II Interference of light
The principle of superposition. Two slit interference, coherence requirement for the sources,
optical path retardations. Lateral shift of fringes. Rayleigh refractometer and other applications.
Localised fringes, thin films, interference by a film with two non-parallel reflecting surfaces,
Newton’s rings. Haidinger fringes (Fringes of equal inclination), Michelson interferometer, its
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application for precision determination of wavelength, wavelength difference and the width of
spectral lines. Intensity distribution in multiple beam interference, Fabry-Perot interferometer
and Etalon.

bdkbZ&2 izdk’k dk O;frdj.k
v/;kjksi.k dk fl)kar] f}fLyV O;frdj.k] L=ksrksa dh dyk lac}rk dh vko’;drk] izdk’kh; iFk dk
eanu] fQztksa dk ikf’od foLFkkiu] jsys dk fjQzsDVªksehVj o vU; vuqiz;ksx] LFkkuhdr̀ fQztsa] iryh
fQYe] nks vlekukUrj ijkorZd lrg ls cuh fQYe ls O;frdj.k] U;wVu oy;A gSfMUtj fQzats ¼leku
>qdko dh fQzats½] ekbdYlu O;frdj.kekih] blds }kjk izdk’k dh rjaxnS/;Z] nks vR;ar lehiLFk
rjaxnS/;Z dk varj rFkk o.kZdze js[kk dh pkSM+kbZ dk ifj’kq) fu/kkZj.kA cgqy iqat O;frdj.k esa rhozrk dk
forj.k] Qsczh iSjks O;frdj.kekih ,oa baVkykWuA

Unit-III Diffraction
Freesnel’s theory of half period zone. Diffraction at straight edge, rectilinear propagation.
Diffraction at a slit, phasor diagram and integral calculus methods. Diffraction at a circular
aperture and a circular disc, Rayleigh criterion of resolution of images. Resolving power of
telescope and microscope. Outline of phase contrast microscopy. Diffraction at N-parallel slits.
Intensity distribution. Plane diffraction grating. Resolving power of a grating and comparison
with resolving power of prism and of a Fabry parot etalon.

bdkbZ&3 foorZu
Qzsuy ds v)Zdkfyd dfVca/k dk fl)kar] lh/kh dksj ij foorZu] ljyjs[kh; xeuA ,dy f>jh ij
foorZu dk vkjs[k ,oa lekdyu fof/k;ka] o`Rrh; }kjd] o`Rrh; pdrhij foorZu] izfrfcEcksa ds foHksnu dh
jsys dh dlkSVhA nwjn’khZ o lw{en’khZ dh foosnu {kerk] Qst dUVªkLV lw{en’khZ dh lkekU; :ijs[kkA N

lekUrj f>fjZ;ksa ij foorZu] rhozrk fooj.k] lery foorZu xzsfVax] ijkorZu xzsfVax] xzsfVax dh foHksnu
{kerk rFkk bldh fizTe o Qsczh iSjks bVykWu dh foHksnu {kerk ls rqyukA

Unit – IV Polarisation
Transverse nature of light waves. Polarization of electromagnetic waves. Plane polarized light –
Production and analysis. Description of linear, circular and elliptical polarization. Propagation of
electro magnetic waves in anisotropic media. Uniaxial and biaxial crystals, symmetric nature of
dielectric tensor. Double refraction, Hygen’s principle, Ordinary and extraordinary refractive
indices, Fresnel’s formula, light propagation in uniaxial crystal, Nicol prism, Production of
circularly and elliptically polarized light, Babinet compensator and applications, Optical rotation,
Optical rotation in liquids and its measurement through Polarimeter.
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bdkbZ&4 /kqzo.k
izdk’k rjax dh vuqizLFk izd`fr] fo|qr pqEcdh; rjax dk /kqzo.k lery /kzqfor izdk’k &mRiknu o
fo’ys"k.kA jsf[kd] o`Rrh; o nh?kZ òRrh; /kzqo.k dk o.kZuA fo|qr pqEcdh; rjax dk vlaekxh ek/;e esa
lapj.k] ,d&v{kh; o f}&v{kh; fdzLVy] ijkfo|qr VsUlj dh lefer izd`fr] f}&viorZu] gkbxu dk
fl)kar] lk/kkj.k o vlk/kkj.k orZukad] Qszuy dk lw= ,d  v{kh; fdzLVy esa izdk’k lapj.kA fudkWy
fizTe] o`Rrh; o nh?kZòRrh; izdk’k dk mRiknu o fo’ys"k.k] csfcusV ladkjd o vuqiz;ksx ] izdk’kh;
?kw.kZu o iksykjhehVj ls bldk ekiuA

Unit – V Laser and Photo Sensors
A Brief  history of lasers, characteristics of laser light, Einstein prediction, Relationship between
Einstein’s coefficients (qualitative discussion), Pumping schemes, Resonators, Ruby laser. He-
Ne laser, Applications of lasers, Principle of Holography, Photodiodes, Phototransistors and
photomultipliers.

bdkbZ&5 ystj o QksVks lsUllZ
ystj dk laf{kIr bfrgkl] ystj izdk’k ds vfHkyk{kf.kd xq.k] vkbUlVhu dh ladYiuk] vkbUlVhu
xq.kkadks esa laca/k ¼xq.kkRed foospuk½] ifEiax iz.kkfy;k¡] jstksusVlZ] :ph ystj] ghfy;e&fuvku ystj]
ystj ds mi;ksx] gksyksxzkQh dk fl)kUrA QksVksMk;ksM] QksVks VªkaftLVj o QksVks eYVhIyk;jA

References Books :
1. Fundamentals of Optics : F.A. Jenkins and H.E. White, 1976, McGraw-Hill.
2. Principles of Optics : B.K. Mathur, 1995. Gopal Printing.
3. University Physics : F.W. Sears. M.W. Zemansky and H.D. Young, 13/e . 1986.

Addison-Wesley.
4. Optics : A.K. Ghatak, McGraw Hill Publications.
5. Principles of Optics : Max Born and Wolf Pregmon Press.
6. Optics and Atomic Physics, D.P. Khandelwal. Himalaya Publication.
7. Lasers : Theory and Applications : K. Thyagrajan and A.K. Ghatak.
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mPPk f’k{kk foHkkx] e-Ikz- 'kklu

Lukrd d{kkvksa ds fy;s ikB~;dze

dsUnzh; v/;;u e.My }kjk vuq’kaflr rFkk e-iz- ds jkT;iky }kjk vuqeksfnr

l= 2018&19

Class  : B.Sc. Second Year
Max. Marks : 40+CCE 20 = 60
Subject : Physics
Paper : II
Title of Paper : Electrostatics, Magneto statics and Electrodynamics

Unit-I Electrostatics
Coulombs law in vacuum expressed in vector forms, calculations of electric field E for simple
distributions of charge at rest, dipole and quadruple fields. Work done on a charge in and
electrostatic field expressed as a line integral. Conservative nature of the electrostatic field.
Ralation between electric field and electric potential (E = -V), torque on a dipole in a uniform
electric field and its energy, flux of the electric field. Gauss’s law and its application for finding
E for symmetric charge distributions. Capacitors, Conducting sphere in a uniform electric field,
point charge in front of a grounded infinite conductor. Dielectrics, parallel plate capacitor with a
dielectric, dielectric constant. Polarization and polarization vector P, relation between
displacement vector D,E and P. Molecular interpretation of claussius-Mossotti equation.

bdkbZ&1 fLFkjfo|qfrdh
fu;kZr esa dwyEc dk fu;e& lfn’k :Ik esa] fo|qr {ks= dh fLFkj vkos’k ds ljy f}/kqzo o prq/kZqzo vk/kw.kZ
forj.k gsrq x.kukA fLFkj fo|qr {ks= esa fdlh vkos’k ij fd;k x;k dk;Z ,oa mls jsf[kd lekdyu :Ik
esa fy[kuk] fLFkj fo|qr {ks= dh laj{kh izd`frA fo|qr {ks= vkSj foHko esa laca/k  ,d leku fo|qrh; {ks=
esa f}/kqzo dk vk/kw.kZ o bldh ÅtkZA fo|qr {ks= dk QysDl] xkWl dk fu;e o bldk lefer vkos’k
forj.k gsrq ds ifjdyu es ami;ksxA la/kkfj=] le:Ik fo|qr {ks= esa xksykdkj pkyd] fdlh i`Fohdr̀
vUkUr pkyd ds lEeq[k fcUnq ij vkos’kA ijkfo|qr] ijkfo|qr dh mifLFkfr esa lekukarj IysV la/kkfj=]
ijkoS|qrkad] /kzqo.k o /kqzo.k lfn’k ] foLFkkiu lfn’k ,oa esa laca/k] Dykfl;l&ekslkVh lehdj.k dh
vk.kfod O;k[;kA

Unit-2 Magnetostatics
Force on a moving charge, Lorentz force equation and definition of B, Force on a straight
conductor carrying current in a uniform magnetic field, torque on a current loop. Magnetic dipole
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moment, angular momentum and gyromagnetic ratio. Biot and Savart’s law, calculation of H for
simple geometrical situations such as solenoid, Anchor ring. Ampere’s Law, x B= µoJ, .B=O.
Field due to a magnetic dipole, free and bound currents, magnetization vector (M), relationship
between B,H and M. Derivation of the relation x M=J for non-Uniform magnetization.

bdkbZ&2 fLFkj pqEcdRo
fdlh xfreku vkos’k ij cy lehdj.k ,oa B dh ifjHkk"kk] lh/ks /kkjkokgh pkyd dks pqEcdh; {ks= esa
j[kus ij cy] /kkjk ywi ij cy vk/kw.kZ] pqEcdh; cy vk/kw.kZ] dks.kh; laosx o tkbjkseSXusfVd vuqikr]
ck;ksV&lsokVZ dk fu;e] ljy T;kferh; ifjfLFkfr;ksa esa H dh x.kuk ¼ijufydk ,oa ,adj oy;½]
,Eih;j dk ifjiFkhZ; fu;e] x B= µoJ, o .B=O pqEcdh; f}/kzqo }kjk c) o eqDr /kkjk,¡] pqEcdu
lfn’k (M): B,H ,oa M esa laca/k] vle:Ik ls pqEcfdr inkFkZ gsrq x M=J dk fuxeuA

Unit-3 Current Electricity and Bio electricity
Steady current, current J. Non-steady currents and continuity equation. Kirchoff’s laws and
analysis of multiloop circuits, growth and decoay of current in LR and CR circuits. Decay
constants, LCR circuits. AC circuits, Complex numbers and their applications in solving AC
circuits Problems, complex impedance and reactance, series and parallel resonance. Q-factor,
power consumed by an A.C. circuit, Power factor, Y and Δ networks and transmission of electric
power. Electricity observed in living systems. Origin of bioelectricity.

bdkbZ&3 fo|qr /kkjk o ck;ks&/kkjk
LFkkbZ /kkjk] /kkjk ?kuRo J] vLFkkbZ /kkjk lehdj.k ,oa lkarO; lehdj.k] fdjpkWQ ds fu;e o eYVhywi
ifjiFk fo’ys"k.k] LR o CR ifjiFk esa /kkjk dh o`f) o {k;] {k;&fu;rkad] LCR ifjiFkA AC ifjiFk]
lfeJ la[;k,a vkSj muds vuqiz;ksx }kjk AC ifjiFk esa lfeJ izfrck/kk] jh,DVsal] Js.kh ,oa lekukarj

vuqukn dks gy djukAQ xq.kkad] AC ifjiFk }kjk 'kfDr dk mi;ksx] 'kfDr xq.kkad] Y ,oa Δ usVodZ
o fo|qr 'kfDr dk izs"k.kA tSfod fudk;ksa esa fo|qr dk voyksdu] tSo fo|qr dh mRifRrA

Unit-4 Motion of charged Particles in Electric and Magnetic Fields
(Note : The emphasis here should be on the mechanical aspects and not on the details of the
apparatus mentioned which are indicated as applications of principles involve.)

E as and accelerating field, electron gun, discharge tube, linear accelerator. E as deflecting field-
CRO, Sensitivity of CRO. Transverse B field : 180o deflaction. Mass spectrograph and velocity
selector, Curvatures of tracks for energy determination for nuclear particles: Principle and
working of Cyclotron. Mutually perpendicular and parallel E & B fields: Positive ray parabolas,
Discovery of isotopes, Elements of Mass Spectrographs, Principle of Magnetic focusing (lenses).
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bdkbZ&4 fo|qr o pqEcdh; {ks= esa vfof’kr d.kksa dh xfr
¼;gkWa midj.kksa ds o.kZu dh vis{kk muds ;kaf=dh; i{k ij vf/kd /;ku fn;k tkuk pkfg,A½
Roj.k {ks= ds :Ik esa E ] bysDVªku xe] folZtu ufydk] js[kh; Rojd] E fo{ksid {ks= ds :Ik esa
CRO,CRO dh lqxzkfgrkA vuqizLFk B {ks= 1800 fopyu] nzO;eku LisDVªksxzkQ ;k osx flysDVj]
ukfHkdh; d.kksa ds lalwpu gsrq d.kksa ds iFkksa dh odzrk] lkbDyksVªkWu ¼ÅtkZ ekiu ½ dk fl)kar o dk;Z
i)fr] lekukUrj o yEccr E o B {ks=] /ku&fdj.k ds ijoYk;] vkblksVksi dh [kkst] nzO;eku
LisDVªksxzkQ ds ewyrRo] pqEcdh; Qksdl dk fl)kar ¼ySal½A

Unit-5 Electrodynamics
Electromagnetic induction, Faraday’s Laws, Electromotive force. Integral and differential forms
of Faraday’s laws. Self and mutual inductance. Transformers, Energy in a static magnetic field,
Maxwell’s displacement current. Derivations of Maxwell’s equations, Electromagnetic field
energy density. Poynting vector, Electromagnetic wave equation, Plane electromagnetic waves in
vacuum and dielectric media, Reflection at a plane boundary of dielectrics. Frsnel’s Laws.
Polarization by reflection and total internal reflection, Waves in a conducting medium.
Reflection and refraction by the ionosphere.

bdkbZ&5 fo|qr xfrdh
fo|qr pqEcdh; izsj.k] QsjkMs ds fu;e] fo|qr ckgd cy] QsjksMs fu;e ds vodyu o lekdyu :Ik]
Lo% o vU;ksU; izsj.k] VªkUlQkeZj] fLFkj fo|qr {ks= esa ÅtkZ] esDlosy dh foLFkkiu /kkjk ?kuRo dh
ladYiuk] eSDlosy dh lehdj.kksa dh LFkkiuk] fo|qr pqEcdh; {ks= dk ÅtkZ ?kuRoA ikW;fVax lfn’k]
fo|qr pqEcdh; rjax lehdj.k] fuokZr ,oa ijkoS/kqr ek/;e esa lery fo|qr pqEcdh; rjax] ijkoS|qr dh
lery lrg ls ijkorZu] Qzsusy ds fu;e] ijkorZu ls /kqzo.k o iw.kZ vkarfjd ijkorZu] pkyd ek/;e esa
rjax] vk;ue.My ds }kjk ijkorZu o viorZuA

References:
1. Berkley Physics Course, Electricity and Magnetism Ed. E.M. Purcell Mcgraw Hill
2. Physics Volume2, D. Halliday and R. Resnick
3. Introduction to Electrodynamics : D.J. Griffiths, 4th Edition. Printice Hall.
4. Electricity and Magnetism : S.S. Atwood Dover.
5. Electrodynamics : Emi Cossor and Bassin Lorraine. Asahi Shimbunsha Publishing Ltd.
6. From Neuron to Brain : Kuffler and Nicholas. Sinauer Associates, Inc Pub. Sunderland.

Masschuetts.
7. Schaums Outline of Beginning Physics II : Electricity and Magnetism.
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For Regular Students
Practical Sessional Viva Total
25 10 15 50

For Ex-Student
Practical Sessional Viva Total
35 00 15 50

List of Practical’s
1. Study of interference using biprism.
2. Study of diffraction at straight edge.
3. Use of plane diffraction grating to determine D1, D2 lines of Sodium lamp.
4. Resolving power of telescope.
5. Polarization by reflection and verification of Brewster’s Law.
6. Study of optical rotation in sugar Solution.
7. Refractive index and dispersive power of prism using spectrometer.
8. Absorption spectrum of material using constant deviation spectrograph.
9. Beam divergence of He-Ne Laser.
10. Determination of wavelength of Laser by diffraction.
11. Determination of radius of curvature of plano-convex lense by Newton’s rings.
12. Characteristics of a Ballistic galvanometer.
13. Setting up and using an electroscope or electrometer.
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14. Measurement of low resistance by Carey-Foster bridge or otherwise.
15. Measurement of inductance using impedance at different frequencies.
16. Measurement of capacitance using , impedance at different frequencies.
17. Response curve for LCR circuits and response frequencies.
18. Sensitivity of a cathode-ray oscilloscope.
19. Use of a vibration magnetometer to study a field.
20. Study of Magnetic field due to current using Tangent Galvanometer.
21. Study of decay of currents in LR and RC circuits.
22. Study of Lissajous figures using CRO.
23. Verification of Network theorems.
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B.Sc - III
There will be Three sections of a Question paper section (A) Contains 5 objective Question of ½
Mark each section (B) Contains 5 Short answer type question of 02 Marks each section (C)
contains 5 long answer type question of 6 marks each .

1. For Regular students :
Section (A) Objective

Questions
5 1 5

Section (B) Short Questions 2 2½ 5
Section (C) Main Questions 5 6 30

Total Marks 40

2. For Private students :

Section (A) Objective
Questions

5 1 5

Section (B) Short Questions 5 2 10
Section (C) Main Questions 5 7 35

Total Marks 50
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mPPk f’k{kk foHkkx] e-Ikz- 'kklu

Lukrd d{kkvksa ds fy;s ikB~;dze

dsUnzh; v/;;u e.My }kjk vuq’kaflr rFkk e-iz- ds jkT;iky }kjk vuqeksfnr

l= 2019&20

Class  : B.Sc. Third Year
Max. Marks : 40+CCE 20 = 60
Subject : Physics
Paper : I
Title of Paper : Quantum Mechanics and Spectroscopy

Unit-I : Quantum Mechanics-I
Particles and Waves : Photoelectric effect. Black body radiation. Compton effect. De Broglie
hypothesis. Wave particle duality. Davisson-Germer experiment. Wave packets. Concept of
phase and group velocity. Two slit experiment with electrons. Probability.  Wave amplitude and
wave functions. Heisenberg’s uncertainty principle with illustrations. Basic postulates and
formalism of Schrodinger’s equation. Eigenvalues. Probabilistic interpretation of wave function.
Equation of continuity. Probability current density. Boundary conditions on the wave function.
Normalization of wave function.

bdkbZ&1 DokaVe ;kaf=dh&1
d.k ,oa rjax % izdk’k fo|qr izHkko] d`".k fi.M fofdj.k] dzkEiVu izHkko] Mh&czksxyh ifjdYiuk]
rjax&d.k }Srrk] Msohl teZj iz;ksx] rjax iSdsV] rjax o lewg osx dh vfHk/kkj.kk] bysDVªku dk
f}&fLyV iz;ksx] izkf;drk] rjax vk;ke o rjax Qyu] gkbtucxZ dk vfuf’prrk dk fl)kar  o
mnkgj.k] JksfMatj lehdj.k o mldh ewYkHkwr vo/kkj.kk,¡A vkbxu eku] rjax Qyu dh izkf;drk
vk/kkfjr O;k[;k] lkrR; lehdj.k] izkf;drk /kkjk ?kuRo] rjax Qyu ij lhekar 'krsZA rjax Qyu dk
izlkekU;hdj.kA

Unit-II : Quantum Mechanics-2
Time independent schrodinger equation : One dimensional potential well and barrier. Boundary
conditions. Bound and unbound states. Reflection and transmission coefficients for a rectangular
barrier in one dimension. Explanation of alpha decay. Quantum phenomenon of tunneling. Free
particle in one-dimensional box, eigen functions and eigen values of a free paricle. One-
dimensional simple harmonic oscillator, energy eigen values from Hermite differential equation,
wave function for ground state. Particle in a spherically symmetric potential. Rigid rotator.
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bdkbZ&2 DokaVe ;kaf=dh&2
le; vfuHkZj JksafMatj lehdj.k % ,d &foeh; foHko dwi o izkphj ] lhekar 'krsZa] c) o vc)
voLFkk,¡] vk;krkdkj izkphj ls ijkorZu o ikjxeu xq.kkadA {k; dh O;k[;k] lqjaxu dh DokaVe ?kVukA
,d&foeh; ljy vkorZ nkSfy=] gjekbV vody lehdj.k ls mlds vkbxu eku] ewy voLFkk dk
vkbxu Qyu] xksyh; lefer foHko esa d.k] n`<+ ?kw.kZdA

Unit-III : Atomic spectroscopy
Atoms in electric and magnetic fields : Quantum numbers, Bohr model and selection rules.
Stern-Gerlach experiment. Spin as an intrinsic quantum number. Incompatibility of spin with
classical ideas. Orbitaj angular momentum. Fine structure, Total angular momentum. Pauli
exclusion principle. Many particies in one dimensional box. Symmetric and anti-symmetric wave
functions. Atomic shell model. Spectral notations for atomic states. Spin-orbit coupling, L-S and
J-J coupling. Zeeman effect. Continuous and characteristic X-rays, Mossley’s law.

bdkbZ&3 ijek.kq LisDVªksLdksih
fo|qrh; o pqEcdh; {ks= esa ijek.kq &DokaVe la[;kad] cksgj ekWMy o oj.k (Section) ds fu;e]
LVuZ&xyZd iz;ksx] pdz.k &ewyHkwr (Intrinsic) DokaVe la[;kA pdz.k dh fpjlEer fl)kar ls vlaxfrA
d{kh; dks.kh; laosx] Qkbu LVªsDpj dqy dks.kh; laosx] ikÅyh dk vioZtu fl)karA ,d foeh; ckDl
esa cgqyd.k&leferh o vleferh rjax Qyu] ijek.kq dks’k ekWMyA ijek.oh; voLFkk gsrq LisDVªeh
ladsru] fLiu vkjfoV difyax] L-S o J-J ;qXeu theu izHkkoA lrr o vfHkyk{kf.kd X &fdj.k
LisDVªk] ekslys dk fu;eA

Unit-IV : Molecular Spectroscopy
Various types of spectra. Rotational spectra. Intensity of spectral lines and determination of bond
distance of diatomic molecules. Isotope effect, Vibrational energies of diatomic molecules. Zero
point energy. Anharmonicity. Morse potential. Raman effect, Stokes and anti-Stokes line and
their intensity difference. Electronic spectra. Born-Oppenheimer approximation. Frank-condon
principle. Singlet and triplet states. Fluorescence and phosphorescence.

bdkbZ&4 vk.kfod LisDVªksLdksih
fofHkUu izdkj ds LisDVªk ¼o.kZdze½] /kw.khZ LisDVªk] o.kZdze js[kkvksa dh rhozrk o f}&ijek.kfod v.kq dh c)
nwjh] leLFkkfud izHkko@f}&ijek.kfod v.kq dh dEiu ÅtkZ] 'kwU; fcUnq ÅtkZ] vugkeksZfulhVh
¼vuko`fr½A ekslZ foHko] jeu izHkkoA LVksd o izfr LVksd js[kk,¡ o budh rhozrk] bysDVªkWfud o.kZdzeA
ckuZ vkWiugk;ej lfUudVrk] Qzsad dkMZu fl)kar] ,dy o f=d voLFkk,¡] izfrnhfIr o LQqjnhfIrA
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Unit-V : Nuclear Physics
Basic properties of nucleus : Shape, Size, Mass and Charge of the nucleus. Stability of the
nucleus and Binding energy. Alpha particle spectra-velocity and energy of alpha particles.
Geiger-Nuttal law. Nature of beta ray spectra. The neutrino. Energy levels and decay schemes.
Positron emission and electron capture. Selection rules. Beta absorption and range of beta
particles. Kurie plot. Nuclear reactions. Pair production. Q-values and threshold of nuclear
reactions. Nuclear reaction cross-sections. Examples of different types of reactions and their
characteristics. Compound nucleus. Bohr’s postulate of compound nuclear reaction. Semi
empirical mass formula, shell model, Liquid drop model, Nuclear fission and fusion (concepts).

bdkbZ&5 ukfHkdh; HkkSfrdh
ukfHkd ds ewyHkwr xq.k] U;wVªkWu rFkk vkosf’kr d.kksa dh nzO; ds lkFk vuqfdz;k] ukfHkdh; lalwpd&vk;uu
dks"B] xkbxj ewyj x.kd] vuqikfrd x.kd] izLQqj.k x.kd] vHkzdks"d] ukfHkd ds ewy xq.k] ukfHkd dh
vkd`fr] lagfr] vkos’k rFkk vkdkj] ukfHkd dk LFkkf;Ro ,oa ca/ku ÅtkZ] xkbuj&usVy fu;e]
chVk&fdj.k o.kZdze dh izd`fr] U;wVªhuksa] ÅtkZ Lrj ,oa {k; i)fr] iksthVªku mRltZu ,oa bysDVkWu
izxzg.k] p;u ¼oj.k½ fu;e] chVk vo’kks".k ,oa chVk d.k dk ijkl] D;wjh vkjs[k] ukfHkdh; vfHkfdz;k,¡]
;qXe mRiknu]  &eku ,oa ukfHkdh; vfHkfdz;k dh nsgyh] ukfHkdh; vfHkfdz;k dk vuqizLFk dkV] fofHkUu
izdkj dh vfHkfdz;kvksa ds mnkgj.k ,oa vfHkyk{kf.kd] ;kSfxd ukfHkd] ;kSfxd ukfHkdh; vfHkfdz;k dh
cksgj vfHkdYiuk] v/kZewykuqikrh lw=] nzo cwan ekWMy] dks’k ekWMy ukfHkdh; fo[kaMu ,oa lay;uA

References :
1. Quantum Mechanics : V. Devanathan, Narosa Publishing House, New Delhi, 2005
2. Quantum Mechanics : B. H. Bransden, Pearson Education, Singapore, 2005
3. Quantum Mechanics : Concepts and Applications, Nouredine Zettili, Jacksonville tate

University, Jacksonville, USA, John Wiley and Sons, Ltd. 2009.
4. Physics of Atoms and molecules : B.H. Bransden and C.J. Joachaim. Pearson Education.

Singapore, 2003
5. Fundamentals of Molecular Spectroscopy : C.M. Banwell and M. McCash. McGraw

Hill (U.K. edition).
6. Introduction to Atomic Physics, H.E. White.
7. Quantum Mechanics : Schaums Outlines, Y. Peleg, R. Pnini, E. Zaarur,  E. Hecht.
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mPPk f’k{kk foHkkx] e-Ikz- 'kklu

Lukrd d{kkvksa ds fy;s ikB~;dze

dsUnzh; v/;;u e.My }kjk vuq’kaflr rFkk e-iz- ds jkT;iky }kjk vuqeksfnr

l= 2019&20

Class  : B.Sc. Third Year
Max. Marks : 40+CCE 20 = 60
Subject : Physics
Paper : II
Title of Paper : Quantum Mechanics and Spectroscopy

Unit-I Solid State Physics-1
Crystal Structure and bonding : Cry stalline and amorpous solids. Translational symmetry.
Lattice and basis. Unit cell. Reciprocal lattice. Fundamental types of lattices (Bravias Lattice).
Miller indices Lattice planes. Simple cubic. Face centered cubic. Body centered cubic lattices.
Laue and bragg’s equations. Determination of crystal structure with x-rays, x-ray spectrometer.
Lonic, covalent, metallic, van der walls and hydrogen bonding. Band theory of solids. Periodic
potential and Bloch theorem. Kronig-Penny model (Qualitative).

bdkbZ&1 Bksl voLFkk HkkSfrdh&1
fdzLVyh;] lajpuk ,oa vkca/ku % fdzLVyh; vkfdzLVyh; Bksl LFkkukrj.k lefefr] tkyd o vk/kkj ]
bdkbZ lsy] O;qRdze tkyd] tkydksa ds ekSfyd izdkj ¼czsokbl ysfVl½] feyj lwpdkad] tkyd ryA
ljy ?kukdkj] Qyd dsfUnzr ?kukdkj] vUr% dsfUnzr ?kukdkj ysfVlslA ykWos o czsx dk lehdj.k]
&fdj.kksa ls fdzLVy dh lajpuk Kkr djuk]  &fdj.k LisDVªlekihA vk;fud] lg&la;kstd] /kkfRod
okW.Mjoky ,oa gk;Mªkstu ca/kuA Bksl inkFkksaZ ds fy, cS.M fl)kar] vkorhZ foHko ,oa CykWp izes;A
dzksfuax&iSuh ekWMy ¼xq.kkRed foospuk½A

Unit-II Solid State Physics-2
Lattice structure and properties : Dulong petit. Einstein and Debye theories of specific heats of
solids. Elastic and atomic force constants. Dynamics of a chain of similar atoms and chain of two
types of atoms. Optical and acoustic modes. Electrical resistivity. Specific heat of electron.
Wiedemann-Franz law. Hall effect. Response of substances in magnetic field. Dia-para and
ferromagnetic materials. Classical Langevin theory of dia and paramagnetic domains. Curie’s
law. Welss theory of ferromagnetism and ferromagnctic domains. Discussion of BH hysteresis.
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bdkbZ&2 Bksl voLFkk HkkSfrdh &2
fof’k"V Å"ek dk M~;wykWx&isfVV] vkbUlVhu o fMokbZ fl)kar] izR;kLFk ,oa ijekf.od cy fu;rkadA
,d ijekf.od o f}ijekf.od dM+h (Chain) dk xfrd lehdj.k] izdk’kh; o /ofudh fo/kk,¡] fo|qrh;
izfrjks/kdrk] bysDVªkWu dh fof’k"V m"ek] okbMesu&Qzsat fu;eA gkWy izHkko] pqEcdh; {ks= esa inkFkksZa dh
vuqfdz;kA izfr] vuq ,oa ykSg pqEcdh; inkFkZA izfr ,oa vuq pqEcdh; MksesUl dk fpjlEer fl)karA
D;wjh dk fu;e] ykSg pqEcdRo ,oa ykSg pqEcdh; MksesUl ds fy, weiss dk fl)karA BH 'kSfFkY;rk dh
foospukA

Unit-III Semiconductor devices-1
Electronic devices : Types of semiconductors (p and n) Formation of Energy Bands. Energy
level diagram.Conductivity and mobility junction formation. Barrier formation in P-n junction
diode. Current flow mechanism in forward and reverse biased diode (recombination), drift and
saturation of drift velocity. Derivation of mathematical equations for barrier potential, barrier
width. Single p-n junction device (physical explanation, current voltage characteristics and one
or two applications). Two terminal devices. Rectification. Zener diode. Photo diode. Light
emitting diode. Solar cell. Three terminal devices. Junction field effect transistor (JFET).  Two
junction devices. Transistors as p-n-p and n-p-n. Physical mechanism of current flow.
Characteristics of transistor.

bdkbZ&3 v/kZpkyd ;qfDr;ka&1
ÅtkZ cS.Mksa dk cuuk] ÅtkZ Lrj dk Mk;xzke v/kZpkyd ds izdkj  ¼p o n ½ pkydrk vkSj xfr’khyrk]
laf/k dk cuuk] p-n laf/k] Mk;ksM esa jks/fkdk foHko dk cuuk] vxz o i’p vfHkufr Mk;ksM esa /kkjk izokg
¼iqu% la;kstu½] vuqxeu osx o vuqxeu osx dh lar`Irrk] jksf/kdk foHko ds xf.krh; lehdj.k dh
O;qRifRr] jksf/kdk pkSM+kbZ] ,dy p-n laf/kA Mk;ksM ¼HkkSfrdh; foospuk½] /kkjk&foHko vfHkyk{kf.kd
¼,d&nks vuqiz;ksx½] f}&VehZuy ;qfDr] fn"Vdj.k] tsuj Mk;ksM] QksVks Mk;ksM] izdk’k mRltZd Mk;ksM]
lksyj lsy]] f=&VehZuy ;qfDr] laf/k {ks= izHkko VªkaftLVj (JFET) ] f}&laf/k ;qfDr;k¡] p-n-p o n-p-n
VªkaftLVj] /kkjk&izokg dh HkkSfrdh; izfdz;k] VªkaftLVj ds vfHkyk{kf.kd odzA

Unit-IV Semiconductor devices-2
Amplifiers (only bipolar junction transistor). CB, CE and CC configurations. Single stage CF
amplifier (blasing and stabilization circuits). Q-point, equivalent circuit, input impedance output
impedance, voltage and current gain. Class A,B,C amplifiers (definitions). RC Coupled
amplifiers (frequency response). Class B push-pull amplifiers. Feedback amplifiers. Voltage
feedback and current feedback. Effect of negative voltage series feedback on input impedance.
Output impedance and gain. Stability, distortion and noise. Principle of an Oscillator,
Barkhausen criterion, colpitts, RC phase shift oscillators. Basic concepts of amplitude, frequency
and phase modulations and demodulation.
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bdkbZ&4 v/kZpkyd ;qfDr;ka&2
izo/kZd ¼f}&/kqzo laf/k VªkaftLVj½ CB,CE o CC fo/kk] ,dy LVst ¼pj.k½ CE izoZ/kd ¼vfHkuu o
LFkk;hdj.k ifjiFk½] Q fcUnq lerqY; ifjiFk] fuos’kh o fuxZr izfrck/kk] foHko ,oa /kkjk ykHkA oxZ
A,B,Cizo/kZd ¼ifjHkk"kk½] RC ;qfXer izo/kZd ¼vkòfRr vuqfdz;k odz½] oxZ&B iq’k&iqy izo/kZd] iquZfuos’ku
izo/kZd] foHko ,oa /kkjk] iquZfuos’ku] fuos’kh izfrck/kk ij _.kkRed foHko] Js.kh QhMcsd] fuxZeu izfrck/kk
,oa ykHkA LFkkf;Ro] fod`fr o 'kksj] nksfy= dk fl)kar rFkk ckdZ&gkmlu dk izfrcU/k] dkWyfiV nksfy=]
RC dyk foLFkkih nkSfy= vk;ke] vko`fr ,oa dyk ekMqys’ku ,oa lalwpd dh ewy vo/kkj.kkA

Unit-V Nano materials
Nanostructures : Introduction to nanotechnology, Structure and size dependent properties.
3D,2D,1D,0D nanostructure materials and their density of states, Surface and Interface effects,
Modelling of quantum size effect. Synthesis of nanoparticles - Bottom up and Top Down
approach, Wet chemical method. Nanolithography. Metal and semiconducting nanomaterials.
Essential differences in structural and properties of bulk and nano materials (qualitative
description). Naturally occurring nano crystals. Applications of nanomaterials.

bdkbZ&5 uSuks inkFkZ
uSuksa lajpuk,a % uSuks VsDukWykth dh izLrkouk] lajpuk] vkdkj fuHkZj xq.kA 3D,2D,1D,0D uSuks lajpuk
inkFkZ ,oa mudh voLFkkvksa dk ?kuRo] lrg ,oa varjkQyd izHkko] DokaVe vkdkj izHkko dk izfr:i.k]
uSuks d.kksa dk la’ys"k.k&uhps ls Åij ¼ckWVe vi½ vkSj Åij ls uhps ¼VkWi Mkmu½ fof/k;k¡] osV jlk;fud
fof/k] uSuks fyFkksxzkQh ¼uSuks eqnz.k½] /kkrq ,oa v)Z pkydksa ds uSuks inkFkZ ¼xq.kkRed fooj.k½] foLr`r
(Bulk) vkSj uSuks inkFkksZa dh lajpuk ,oa xq.kksa esa vUrj ¼xq.kkRed fooj.k½] izkd`frd :Ik esa ik;s tkus
okys uSuks fdzLVyA uSuks inkFkksZa ds vuqiz;ksxA
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