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Class: B.Sc. Third Year
Max. Marks: 40 + (CCE) 10 = 50

Subject : Physics

Paper : First

Title of Paper : Quantum Mechanics and Spectroscopy

Unit-1: Quantum Mechanics-1 [15 Lectures]

Particles and Waves: Photoelectric effect. Black body radiation. Planck’s radiation law,
Stefan Boltzmann law, Wien’s displacement law and Rayleigh-Jean’s law. 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.

FPIS—1:  ddicH JifAPH—1 [15 Lectures]
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Unit-I1: Quantum Mechanics-2 | [15 Lectures]

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 particle. One-dimensional simple harmonic oscillator, energy eigenvalues
from Hermite differential equation, wave function for ground state. Particle in a spherically
symmetric potential. Rigid rotator. Particle in a three dimensional box, Angular Momentum,
properties of Pauli spin matrices.

THIE—2 Faieq T2 [15 Lectures}

T AfTR AR iR -y fova ou 9 &R, d9id o, 9§ 9 39g
JARRATY, IMATAHR ER (I-D) | WA 9 YRITHA 0N | o—&d DI FRAT, I
@) FEICH Tl | Th—aH qrad # J& HUI, Jad U Bq AT held UG AT
A | T i axer anad Sifers, ERART Sadhd FHIGRU ¥ IS 3M3IH A4, I

L/yL

e D Qg Wy JL,




o Department of Higher Education, Government of Madhya Pradesh

Under Graduate (UG) Annual Syllabus as Recommended by Central Board of Studies
and Approved by Governor of M.P.
(w.e.f. session 2021-2022)

3g forer fawmr,  weaweereae
AT FTEr ¥ g s TErsh IR AAAT WUSH FINT AT T9T TEATRL 3 TSITA
T qRIfea
(Srerforss T 2021-2022 § A1)

Class: B.Sc. Third Year
Max. Marks: 40 + (CCE) 10 =50

AT BT AT Hed, Ml Fofia g &1, g8 goiw | B gore 4
FHULHIONG G, diell R FE & o7 |

Unit-I11: Atomic Spectroscopy [15 Lectures]

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. Orbital angular momentum. Fine structure. Total angular momentum. Pauli
exclusion principle. Many particles 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.
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Unit-IV: Molecular Spectroscopy [15 Lectures]

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 lines and their intensity difference. Electronic spectra. Born-Oppenheimer
approximation. Frank-Condon principle, singlet and triplet states. Fluorescence and
phosphorescence. Introduction to Laser Raman spectroscopy. Elementary concept and
applications of NMR and EPR.
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Class: B.S¢. Third Year
Max. Marks: 40 + (CCE) 10 =50

Unit-V: Nuclear Physics and Elementary Particles
[15 Lectures]

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 and its physics. 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). Classification of elementary particles and their interactions; Conservation laws;
Quark Structure of hadrons; Elementary ideas about unification of forces.
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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 (UK. edition).

Introduction to Atomic Physics, H. E. White

Quantum Mechanics: Schaums Outlines, Y. Peleg, R. Pnini, E. Zaarur, E. Hecht.
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Class: B.Sc. Third Year
Max. Marks: 40 + (CCE) 10 =50

Subject : Physics

Paper : Second

Title of Paper . Solid State Physics & Electronic Devices

Unit-I: Solid state Physics-1 [15 Lectures]

Crystal Structure and bonding: Crystalline and amorphous 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 Waals and hydrogen bonding. Band
theory of solids. Periodic potential and Bloch theorem. Kronig-Penny model (Qualitative).

FPIE—1: BN 3raer Hifaa—1 [15 Lectures]
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Unit-11: Solid state Physics-2 [15 Lectures]

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. Weiss® theory of ferromagnetism and ferromagnetic domains.
Discussion of BH hysteresis. Super conductivity, Meissner’s effect, Josephson junction effect
and high temperature superconductivity.

SHIS—2: N 3@ Aifta—2 [15 Lectures]
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Class: B.Sc. Third Year
Max. Marks: 40 + (CCE) 10 =50

Unit-III: Semiconductor devices-1 [15 Lectures]

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.

THIS—3: aefonas gfaaai—1 | [15 Lectures}]
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Unit-IV: Semiconductor devices-2 [15 Lectures]

Amplifiers (only bipolar junction transistor). CB, CE and CC configurations. Single stage CE
amplifier (biasing 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 amplifier. 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.

Digital Electronics : Boolean Identities, De-Morgan’s law, Logic gate and truth tables;
simple logics Circuits; Thermistors , solar cells. Concepts of Microprocessors and digital
computer.

FPIE—4: efETe® gloai—2 [15 Lectures]
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Solid State Physics, N. W. Ash&%ﬁ;gﬁasﬁi.oﬁ.maﬁ%%@arcourt Asia (P) Ltd. 2001
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Unit-V: Nano materials [15 Lectures]

Nanostructures: Introduction to nanotechnology, structure and size dependent properties.
3D, 2D, 1D, OD 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.

SHIS—5: AT g [15 Lectures]
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References:

1. Introduction to Solid State Physics, C. Kittel, vt Edition, John Wiley and Sons, New
York, 2005.

2. Intermediate Quantum theory of Crystalline Solids, A. O. E. Animalu, Prentice—Hall
of India private Limited, New Delhi 1977

3. Solid State Electronic devices, B. G. Streetman, Il Edition Prentice Hall, India.

4. Microelectronics, J. Millman and A. Grabel McGraw Hill New York

5. The Physics and Chemistry of Nanosolids: Frank J. Owens, and Charles P. Poole Jr.,
Wiley Inter Science, 2008

6. Physics of Low Dimensional Semiconductors: An introduction; J.H. Davies, Cambridge
University Press, U.K., 1998

7. Electronic fundamentals and applications, J. D. Ryder, Prentice Hall, Ind1a
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Class: B.Sc. Third 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

Specific resistance and energy gap of a semiconductor.

Study of half wave and full wave rectification.

Characteristics of Zener diode.

Characteristic of a tunnel diode.

Characteristics of JFET.

Characteristic of a transistor.

Study of regulated power supply.

Study of RC coupled amplifiers

Determination of Planck’s constant.

Determination of e/m using Thomson’s method.

. Determination of e by Millikan’s method.

. Study of spectra of hydrogen and deuterium (Rydberg constant and ratio of masses of
electron to proton).

13. Absorption spectrum of iodine vapour.

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

15. Study of Raman spectrum using laser as an excitation source

16. To draw B-H curve of ferro-magnetic material with the help of CRO

17. Hysteresis curve a transformer core.

18. Hall probe method for measurement of resistivity.
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Department of higher Education Govt.of M.P
Under Graduate year wise syllabus
As recommended by central board of studies and approved by
The governor of M.P. |
(w.e.f.session 2021-2022)
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B.Sc Final Year
There will be three sections of a Question Paper Section (A) Contains 5
Objective Question of 1 mark each. Section (B) contains 5 short answer type

Question of 2 marks each. Section (C) contains 5 long answers of 5 marks each.

1- For Regular students :

Section (A) Objective 5 1 5
Questions
Section (B) Short Questions 5 2 10
Section (C) Main Questions 5 5 25
Total Marks 40

2- For Private students :

Section (A) Objective 5 1 05
Questions
Section (B) Short Questions 5 3 15
Section (C) Main Questions 5 6 30
Total Marks 50
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Class: B.Sc. First Year
Max. Marks: 40 + (CCE) 10 =50

Subject : Physics

Paper : First

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

Unit-1: Mathematical Physics [15 Lectures]

Addition, subtraction and product of two vectors; Polar and axial vectors and their examples
from physics; Triple and quadruple product (without geometrical applications); Scalar 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.

FHE—1: T Wifaan [15 Lectures]
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Unit-11: Mechanics [15 Lectures]

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'sequation of
Gravitational self-energy. System of particles, Centre of mass and reduced mass ;Rutherford
scattering . Elastic and inelastic collisions.

FPI—2: it [15 Lectures]

Rerfy, 477 g w@RoT |iew, TRy @ @R @ fafre Flewie tgfel § T | Jed @ T &
frm @ sEd areEn TR ¥ R S99 e, BEd Ja(SEER: AfddE
aa)ﬁ%aﬁ%maﬂamm;ﬁuaﬂzﬁmvﬁa%w$ﬁaﬁaﬁﬁwﬁ;

H1 g g & MeeR fivs &1 Todg e 1 7 9ges & (o«
ISt & FEERr. Bl BT IR, TEHM BE 9 FAMER SHM; IEIBIS THIH | IS
T IR TP |

1|Page - 6 B.Sc. First Year N’/J
g\e % Q)}DJCI/ “/;L i DV(D;[;PSW' o A (A

I~ ¢ e Dulecl MPJ 4 DYVVS Fody— W%//élﬁ <5“(‘1 éMM'ﬁ'Lﬂ) -

&)



Department of Higher Education, Government of Madhya Pradesh

Under Graduate (UG) Annual Syllabus as Recommended by Central Board of Studies
and Approved by Governor of M.P.
(w.e.f. session 2019-2020)

Sy e BT, wEARRaATET

A FETA ¥ forg aified TTETH AT FEAT WIS G AT AT AL F TS
EAR

( $rexfire W= 2019-2020 | R

Class: B.Sc. First Year
Max. Marks: 40 + (CCE) 10 = 50

Unit-II1: General Properties of Matter [15 Lectures]

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 n 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 Turbulent Flow, Reynolds’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.

FHIE—3: T B A T [15 Lectures]
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Unit-IV: Oscillations [15 Lectures]

Concept of Simple, Periodic & Harmonic Oscillation with illustrations; 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, Theorem of parallel and perpendicular axes,
Motion of Rigid Body, Euler’s theorem.

TPIE—4: Qe [15 Lectures]
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Unit-V: [15 Lectures]

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. Doppler
effect.Four dimensional momentum vector, Covariance of equations of physics.
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Iy e fRwmT,  weAvRaATET

FTa® waTE ¥ forg aifi¥s AT AT ST AUSH FIT AT AT WA F AT
FUUEREIC

( Srexfrss |7 2019-2020 & 1Y)

Class: B.Sc. First Year
Max. Marks: 40 + (CCE) 10 =50

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

THE-5: [15 Lectures]

mmzwame@mﬁwwma&m
W;W,Ww%wwwmw;aﬁmwﬁﬁmﬁaw%%
Al TeEE GRIST | SR YW | ORI §aw e, W @ wdiexer @
AT |

AR BT IRAF R 168 G TP mdce, B, Forerd SRS, Afefelie
#riRR, TifE, SFN-Yae, SaAeY, Nefar, Hdel AR ST |

Reference Books:

1. University Physics: Sears and Zeemansky, XI" edition, Pearson Education

2. Concepts of Physics: H.C. Varma, Bharati Bhavan Publishers

3. Problems in Physics: P. K. Srivastava, Wiley Eastern Ltd.

4. Berkley Physics Course, Vol 1, Mechanics: E.M. Purcell, Mcgraw hill

5. Properties of Matter: D. S. Mathur, Shamlal Chritable Trust, New Delhi

6. Mechanics: D.S. Mathur, S Chand and Company, New Delhi-3.

7. The Feymman Lectures in Physics Vol. 1: R.P. Feymman, R.B. Lighton and M. Sands

9‘V “//7
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3y fAraT v, weawRaaTEE
WA FATS & T AMMD  TTZHT FT AT qoSH FIT AATAT TIT WEATIA F AT
EUUERUIEG

(Srerfor &= 2019-2020 & =)

Class: B.Sc. First Year
Max. Marks: 40 + (CCE) 10 = 50

Subject :  Physics

Paper : Second

Title of Paper  : Thermodynamics and Statistical Physics

Unit-1: Thermodynamics-I [15 Lectures]

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 of thermodynamics, Carnot’s theorem, Claussius Clapeyron’s equation,
Carnot’s cycle and its applications. Steam engine, Otto engine, Petrol engine, Diesel engine.

gopE-1: THATADI-1 [15 Lectures]

SohAYiiI Td SapaUIY UshH, B! $I A Ah, THD! S&al go™ B YA ISP, BT
®T SHI o1 T Y, <erar one, SHETRG! &1 i 9 7 s fAfs e,
BT Bl TN, FASNITH RIARAT TG0, FHTEH U4 0B IUANT | Soig gRm,
aiter M, i M, Siora R |

Unit II: Thermodynamics-11 [15 Lectures]

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 a 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 scale. Third law of thermodynamics, Zero point energy, Negative
temperatures (not possible), Heat death of the universe. Relation between thermodynamic
variables (Maxwell’s relations). Adiabatic demagnetisation, Joule-Kelvin effect and
Liquefaction of gases.

TPIE—2: SHAIfASI-11 [15 Lectures]

T & HHoul, BEIH WA § el B gRadd, @hi uhe § Ty &1 uRedH,
Tl & gig o1 figid, SehHvia 9 garauiia WA § TR @1 gRade | T-S 3R,
T Y, ARl T 9 WA 99 TWE H AT | SRS B g e, g fasg S,
FRUMHD AUHH (AT T81), TEHIvS B Y TN | IHAS! =R H Hey (Aaada &
FHIPROT) | Tae e, S dfead uva T a1 &1 wdiawon |

Unit-III: Statistical Physics-I [1S Lectures]

(( 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
& cessible to a system, Phase space. Micro Canonical Ensemble, Canonical Ensemble,
|Page — @ ‘\—JSc First Year T
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3y fre RwmT,  werR9ATET

e FarE ¥ fore aiffe qETHH FETT AT ST EIT AU AT 4T HEAIRA F TS
UG UHED]

( SrexfOres = 2019-2020 ¥ &)

Class: B.Sc. First Year
Max. Marks: 40 + (CCE) 10 =50

Helmholtz free energy, Enthalpy, First law of thermodynamics, Gibbs free energy, Grand
Canonical Ensemble.

THE—3: wikerara Wifaan-1 [15 Lectures]
B BT qUiF: TRUAT RN $T 78, U UG (B faveiy, e o ged vl
TRE T, Tl e @ R SRR Ry, Fol SHIRT | HIgh! D

oy, BAw R, dedlees! Yo Sutl, Tered), STt &1 g e, firsq

Unit-1V: Statistical Physics-I11 [15 Lectures]

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,
Relation between Partition Function and Entropy, Bose-Einstein statistics, Black-body
radiation, The Rayleigh-Jeans formula, The Planck radiation formula, Fermi-Dirac statistics,
Comparison of results, Concept of Phase transitions.

FPI—4: qikerd AfD-11 [15 Lectures]

Hikerd TS Bom anaTe, FIaReT @ Wik, Jfdiman wWe faTRer 9 §heT B B
W@ 9oy W A, FaAde dlecurie AikEd®, Jvide w@el B faavr, e @,
qif—AeT-ve AT ok AeaH e 9, ey, AT ud eeiTg st @
ufiy| @i |itee: Tdlvm e ied g udfem Waw # e, 9 Mg
@) AT, BF HHAYT Dl HAhou |

Unit-V: Contributions of Physicists [15 Lectures]

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

FPI—5: PR o1 ArEE [15 Lectures]

TQ.UA.AI, TR, AT, SaEdd, eas, sieeoii, S[d, 9, SMgIcH, Wi, e,
TR, ®Hf, 31, Hawaa, aeH |

Heat and Thermodynamics: Mark W. Zemansky, Richard H. Dittman, Seventh

§‘~ Edition, McGraw-Hill International Editions.
é%/ . Thermal Physics (Heat and Thermodynamics): A.B. Gupta, H. P. Roy, Books and

& ext and Reference Books:
s

Allied (P) Ltd, Calcutta.
Z’" . 5|fage - L . B.Sc. First Year ’\//fbM &/o;"_/aé”")’
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3y e AT, weawRerET

AT FUTe % Pre aiffe areTww FAT AEATT AUSH FIT A AT 9T FEAIH 6 [oquT
T

(rerfOres 9 2019-2020 ¥ M)

Class: B.Sc. First Year
Max. Marks: 40 + (CCE) 10 =50

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

4. Berkley Physics Course, Vol 3, Thermodynamics: F. Reif, Mcgraw Hill

5. Thermodynamics and Statistical Physics, D. P. Khandelwal and A. K. Pandey,
Himalaya Publication.

6. Laboratory manual of Physics for undergraduate classes, D. P. Khandelwal, Vani
publishing house, New Delhi.
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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

To verify laws of parallel and perpendicular axes for moment of inertia.

To determine acceleration due to gravity using compound pendulum.

To determine damping coefficient using a bar pendulum.

To determine Young’s Modulus by bending of beam method.

To determine Young’s Modulus using Cantilever method.

To determine coefficient of rigidity by static method.

To determine coefficient of rigidity by dynamic method.

To determine Surface Tension by Jaegar’s method.

To determine Surface Tension of a liquid by capillary rise method.

10. To determine Viscosity of fluid using Poisellie’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.

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++.

1. To plot equation of state and Vander-wall equation with temperature using M.S. Excel /

NI AR A S ol

T TR ey s
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Department of higher Education Govt.of M.P
Under Graduate year wise syllabus
As recommended by central board of studies and approved by
The governor of M.P.
(w.e.f.session 2019-2020)
| S e fawm, v, e
s el & ford affe ugfy SIgaR urgashd
DT YT HUSH NI ST T ALY, B RISUTe gRT SFAIfS
N3 20192020

B.Sc First Year
There will be three sections of a Question Paper Section (A) Contains 5
Objective Question of 1 mark each. Section (B) contains 5 short answer type

Question of 2 marks each. Section (C) contains 5 long answers of 5 marks each.

1- For Regular students :

Section (A) Objective 5 1 5
Questions ,
Section (B) Short Questions 5 2 10
Section (C) Main Questions 5 5 25
Total Marks 40

2- For Private students :

Section (A) Objective 5 1 05
Questions

Section (B) Short Questions 5 3 15

Section (C) Main Questions 5 6 30

Total Marks 50
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T el ¥ R aie qrETE ST SEA WS I A T WA F TS
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Class: B.Sc. Second Year
Max. Marks: 40 + (CCE) 10 =50

Subject :  Physics

Paper : First

Title of Paper : Optics

Unit-I Geometrical Optics & Waves [15
Lectures]

Fermat's Principle, Refraction at a spherical surface, Aplanatic points and its
applications, Lens formula, 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. Simple Harmonic Motion, Damped
oscillations, Forced oscillations and resonance, Beats, Stationary wave in a string;
pulse and wave packets: Phase and group velocities, Reflection and Refraction from
Huygen’s principle.

FPIE—1 S gt [15 Lectures]

RTEE SR auadd, BT & fagld, MeleR Td8 R 3MUddd, fueHicsd fa=g T
W,ﬁw,ﬁﬁﬁm@mawmqﬁlﬁmaﬁm
eaT, avt Ruem @ sravie waH | fAf= geR @ fAues ([oneis) TE ST
FaE, AfEr # 98 o9 e @ raeaadr | A 9 BIgIH AfFHIU | Rl
arda TR, T <o, woifed |re den AR, faRded | Al g8 S H i
&, wie qor @ 3T, el vd WHg 9, R RIga gRT WRiadH U9 g |

Unit-1I Interference of light [15 Lectures]

The principle of superposition, two slit interference, coherence requirement for the
sources, optical path retardations, Lateral shift of fringes. 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
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.

FPIE—2 UPHII HT AAHIT [15 Lectures]

U BT Hae, el &1 uifiae favenos, Yerea o), odel fhew, a1 ST
WAdE wag ¥ T e ¥ Ao, Yed gord | ofSoR S (FHE gaa @
fiFeY), TP ARGUE, $HG FRT YHI B aeEd (1), <1 AT wHIwS
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Class: B.Sc. Second Year
Max. Marks: 40 + (CCE) 10 =50

N BT iR dT avied YT @ dverE @1 uRge MR agd g @t |
Srar @1 oo, Bt WY AfyHRorETdy Td gere |

Unit-1I1 Diffraction [15 Lectures]

Fresnel’s and Fraunhofer diffraction: Half period zone, Zone plate. Diffraction at
straight edge, rectilinear propagation. Diffraction at a slit, phasor diagram and integral
calculus methods. Diffraction at a circular aperture. Rayleigh criterion of resolution of
images. Resolving power of telescope and microscope. Diffraction at N-parallel slits,
Intensity distribution, Plane diffraction grating, Resolving power of a grating.

ST:FIg—3 fagd= [15 Lectures]

e T BISTEIER ad: agaradt wfedd, SN @] 9 PR W e,

TRREG T | Thel R R RAgds &1 NG 1d AHde A, g3 gRe R
frad, ufafaet & e & Yo @1 A1 | Redl 7 geredil B fdded &Rt N
AR RRal w Rads, daar R, gaae fQads afer pfeT 1 e ewan |

Unit-1V Polarisation [15 Lectures]

Transverse nature of light waves, Polarization of electromagnetic waves, Plane
polarised light — production and analysis, Description of Linear, circular and elliptical
polarisation. 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.

FPIE—4 gau [15 Lectures]

U AR P IR Upfa, Rga gEer O @1 A, dEde gfad uerr —
ITed g fagerwor| Waw, i g Eqg gaur $1 oA | g gee R®T @
ARl AT A R, -8 7 fg—srfa fhved, WAgd SRR @ wHfAd
yofer, fE—orudad, Tge &1 Rgid, WRROT T SRR qKi+ich, %ol B A, Th
e e # wore weror| Fefa s, g 9 Aefgeliy gor a1 SdaRd 9
fageryor, AfiFe HHRS T AN, THTINY ¢ T GIARMICR | ST HIY |

index fibres. A brief history of lasers, characteristics of laser light, Einstein prediction,

Unit-V Fibre Optics and Laser [15 Lectures] U
Principle of fiber optics, attenuation: pulse dispersion and step index and parabolicQ/U dujﬁ

2|Page — 6 B.Sc. Second Year
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Iy fverr fAvmr, WA qrE
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(SraforE @ 2020-2021 ¥ AT

Class: B.Sc. Second Year
Max. Marks: 40 + (CCE) 10 =50

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.

IPI—5 R snfead o oak [15 Lectures]
Ao, ST TN § el (T[oNerss 3=, affdT gonferdl, Yied, el
SIoR, DRI AR, ooR @ SUAN, FATH FHT AGH | BICISATS, Biel
SIRRER 9 HIeT AR |

References Books:

1
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. Fundamentals of Optics: F.A. Jenkins and H. E. White, 1976, McGraw-Hill.

Principles of Optics: B. K. Mathur, 1995, Gopal Printing.

. University Physics: F.W. Sears, M.W. Zemansky and H.D. Young, 13/e, 1986.

Addison-Wesley.

. Optics: A. K. Ghatak, McGraw Hill Publications.

. Principles of Optics: Max Born and Wolf, Pregmon Press.

. Optics and Atomic Physics, D. P. Khandelwal, Himalaya Publication.

. Lasers: Theory and Applications: K. Thyagrajan and A. K. Ghatak.
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Class: B.Sc. Second Year
Max. Marks: 40 + (CCE) 10 =50

Subject : Physics

Paper : Second

Title of Paper : Electrostatics, Magneto statics and Electrodynamics
Unit-1 Electrostatics [15 Lectures]

Fundamental’s of Electrostatics, 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.

Laplace and poissson equations in electrostatics and their applications; Energy of system of
charges, multiple expression of scalar potential; method of images and its application.
potential and field due to a dipole, force and torque on a dipole in an external electric field.

TPIE—1 ﬁ?l'\’ﬁgﬁﬁ?f [15 Lectures]

Rer dggfoaht & HoMd a7 i & M 9 s9@1 GafAd 3w faarol 8 E &
aR&eed ¥ IUART | W, 99wy [Agd &3 ¥ MeldR A, fedl gediqgd s+
IS b G o5 W AR | WIfdgd, WIfdgd B SuRAfd § §AMIR ©ic
HeRe, WRIdgdi®, g@ur g gau |few P, favenos |few D, P U E H ¥y,
FATRTTA—AATST FHIDHROT bl 3MIdD AR |

Rer dgfaat # T 9 UlgeM @ HAIGRY Ud I AJUANT | A B b B
Suit, aifeer favg &1 sgfore fawr, gfafest @ A vd s, g feyge @
HRUT IO &4F B deen vd fova, ag fRgq &3 9 e feya @1 99 @
qeTg T |

Unit-2 Magnetostatics [15 Lectures]

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 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, VxB = poJ, V.B = 0. Field due to a magnetic dipole, free and bound currents,
magnetization vector (M), relationship between B, H and M. Derivation of the relation VxM

= J for non-uniform magnetization. @/ 9~V
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Class: B.Sc. Second Year
Max. Marks: 40 + (CCE) 10 =50

SPIE—2 R gEea [15 Lectures]
frdl oM™ oMaer R 9o RS 9o IR Td B @7 uRaTYT, WY aREET @red
Pl FEBIE &3 H G R T, URT G0 W 90T AN, GRS ge i, HIof
HHT g SIRAACS U, JEe—ae & M, avdl sanfidia oRRefral § |
P T (AR Td YR der), TRIRR $1 aRueffa fEW, veB = wJ 9 V.B = 0,
o fggd gV 9§ 7 Jaa gRW, G 9y (M); B, HUG M ¥ GaY, rqq®y
W gHfdd uqrf &g V<M =J &7 e |

Unit-3 Current Electricity and Bio Electricity [15 Lectures]

Steady current, current density J, non-steady currents and continuity equation, Kirchoff’s
laws and analysis of multiloop circuits, growth and decay of current in LR and CR circuits,
decay constants, LCR circuits. Mean and RMS values of A.C., 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 A networks and transmission of electric power. Electricity observed in living systems,
Origin of bioelectricity.

PR3 YT aRT 7 IR-uR [15 Lectures]

Mg YRT, gRT O J, 3RS gRT W0l Ud i aHiexvl, favers & frm g
Hecled YRY fageivor, LR @ CR 9Ru # o1 @ 9fg 7 &/, eg—Fraaie, LCR
aRyel | gearadi gRT T Ay UG el Ay 919,AC IR, 9fdy W ok e
I ERT AC URwr # wffst ufaren, duacw, ooft vd F9HIoR SgTE & 8
FHET| Q TONd, AC URUY ERT WM BT IYAT, WAfdT OB, Y & A Hcdsd g
fagga wifdd &1 gwor| Wfde Ferl § fae@ @1 s@ared, 9 fAaga @ safy |

Unit-4 Motion of Charged Particles in Electric and Magnetic Fields [15 Lectures]

(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 involved,)

E as an accelerating field, electron gun, discharge tube, linear accelerator. E as deflecting
field - CRO, Sensitivity of CRO. Transverse B field; 180° deflection, 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

b,(ﬁmm a Q g} magnetic focusing (lenses). %/
‘ -4 fage 3 e d A o i A T 15 Lecturesy VI TTAY
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Class: B.Sc. Second Year
Max. Marks: 40 + (CCE) 10 =50

(T&T TGVl & TUT P VT TTD FFBIT el YT IfIE €41 [39T AT AT )

TR &9 & WY H E, soideE T, fado Aferdn, W& @_®, E Qs &9 @
w9 H CRO, CRO & IR | VR B &7; 180° fawrer, SeqdM Wagiune a1 o
Riciges, MA@ woil & dq@E & SO @ Ui B dhal, Adale (Sl AY)
&1 figid 9 & ugfy, 999k @ dWdd E 9 B &3, ¥9-fdRu & W,
AT B WIS, TIHH WSS & Heldd, o Bied o fAgia (39) |

Unit-5 Electredynamics [15 Lectures]

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, Vector and scalar protentionals;
Electromagnetics field Tensors, Fresnel’s relations, Rayleigh scattering. Electromagnetic
wave equation, Plane electromagnetic waves in vacuum and dielectric media, Reflection at a
plane boundary of dielectrics, Fresnel’s Laws, Polarization by reflection and total internal
reflection, Waves in a conducting medium, Reflection and refraction by the ionosphere.

?ﬁﬂg—S ﬁga LIGE [15 Lectures]
fae@ geam WU, BeR & W, Rgg aee qq, oS fad & saded @
TG WU, ¥ 9 G IR, grawrR, ReRr fig & # SW, weddd @l
fRTU RT T B Wb, Hadd I FHIHR P WU, fRga geeE e
&7 9ol oeeg | didfe wftwafee vd afdwr fava, fga g &7 SR, B
® Wey, Yo y@E, fRAgg geem ™ aiiexv, Fafk vd wdya qreaE § qEdad
gau 9 gof IAR® WRIacH, dTeie A H AR, AEHUSE B O§RI WA 9
3qaH |
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Class: B.Sc. Second 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 Study of interference using biprism.

2 Study of diffraction at straight edge.

3 Use of plane diffraction grating to determine Dy, D; 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 diftraction.

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.

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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There will be three sections of a Question Paper Section (A) Contains 5
Objective Question of 1 mark each. Section (B) contains 5 short answer type
Question of 2 marks each. Section (C) contains 5 long answers of 5 marks each.

1- For Regular students :

Section (A) Objective 5 1 5
Questions
Section (B) Short Questions 5 2 10
Section (C) Main Questions 5 5 25
Total Marks 40
2- For Private students :
Section (A) Objective 5 1 05
Questions
Section (B) Short Questions 5 3 15
Section (C) Main Questions 5 6 30
' Total Marks 50

LLV\‘& ) Qe Me %?.

Lo O
5%/)) (-~ KQD%

C o mc'”\Q<g



