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(w.e.f. session 2018-2019)
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Class: B.Sc. Second Year

Max. Marks: 42% + (CCE) 74 = 30

Subject . Physics

- Paper |

- Tite of Paper Optics
Unit-1 Geometrical Opties

|15 Lectures]
Reflection and refraction, 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 cye-piece.
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Unit-11 Interference of light [15 Lectures)

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

nges, 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 interferometet. its application for prect

wavelength. wavelength difference and the width of spectral lines.
distribution in multiple be

. saR—2

sion determination of

Intensily
am interference. Fabry-Perot interferometer and Etalon.
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|15 Lectures)
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Unit-111 Diffraction

Fresnel's theory of half period zonc. diffraction at

[15 Lectures]
propagation. Diffraction jat & slit. ph

straight edge. rectilineal
asor diagram and irﬁ:gral calculus methods.
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Class: B.Sc. Second Year
Max. Marks: 42% + (CCE) 7%2 = 50

Dififraction at a circular aperture and a circular disc. Rayleigh criterion of resolution of
images. Resolving power of (clescope and microscope. Oultline 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.

T3 = [15 Lectures]
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Unit-1V Polarisation

R

[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. Fresncl'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.

THIE—4 ga {15 Lectures)
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Unit-V Laser and Photo Sensors

|
|
i
i

[15 Lectures]
A brief history of lasers, characteristics of laser light, Einstein prediction, Relationship
between Einstein’s coefficients (qualitative discussion), Pumping schemes.

Resonajtors, Ruby laser, He-Ne laser. Applications ol lascrs. Principle ol Holography.,
Photodiodes. Phototransistors. and Photomultipliers.  ~ 7 3
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Class: B.Sc. Second Year
Max, Marks: 42' + (CCE) 7% = 5

SHIE—5 WoR 9 Bie! oy [15 Lectures|
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References Beoks:

. Fundamentals of Optics: F.A. Jenkins and H. L. White, 1976. McGraw-Hill.
. Principles of Optics: B. K. Mathur, 1993. Gopal Printing.

. University Physics: F.W. Sears, M.W. Zemdnsk). and HD Young. 13/, 1986.
Addison-Wesley.

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

. 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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Class: B.Sc. Second Year
Max. Marks: 42 + (CCE) 7%, =50

§PR—2 Rer gew [15 Lectures|
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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. 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.

A3 o = @ e [15 Lectures]
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Unit-4 Motion of Charged Particles in Electric and Magnetic Ficlds [15 Lectures|

{Note: The emphasis here should be on the mechanicul aspects and not on the detaily of the
apparatus mentioned which are indicated uy dapplications of principles involved Y,

E as an accelerating field, electron gun, discharge tube, linear accclerator. 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. Flements of Mass Spectrographs, Principle of
magnetic focusing (lenses). '
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Class: B.Sc. Second Year
Max. Marks: 42%; + (CCE) 7% = 50
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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, Electromagnetic wave equation, Plane
electromagnetic waves in vacuum and diclectric 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.

THIE—5 ﬁ”gﬁ TRIST [15 Lectures|
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References:

1. Berkley Physics Course. Electricity and Magnetism Ed. E. M. Purcell Mcgraw Hill

2. Physics Volume 2, D. Halliday and R. Resnick

3. Introduction to Electrbdynamics: D. J. Griffiths, 4™ Edition. Printice Hall.

4. Electricity and Magnetism: S. S. Atwood Dover.

5. Electrodynamics: Emi Cossor and Bassin Lorraine, Asahi Shimbunsha Publishing 1.td.
6. From Neuron to Brain: Kuffler and Nicholas, Sinauer Associates, Inc Pub. Sunderland.

Masschuetts.
7. Schaums Outline of Begining Physics I1: Electricity and Magnetism
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Class: B.Sc. Second Year
Max. Marks: 50

Subject Physics

For Regular'Students

Practical Sessional Viva Total

23 10 15 50

For Ex-Student

P[actical Sessional Viva Fotal

33 00 15 50

List of Practical’s

. Study of interference using biprism.

2. Swdy 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 diffraction.

11. Determination of radius of curvature of plano-convex lense by Newton's rings.
12. Characteristics of a Ballistic galvanomcter.

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 iipedance at different frequencics.
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 1o study a ficld.

20.  Study of Magnetic field duc 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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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.c.l. session 2017-2018)
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There will be Three sections of a Question Paper Section (A) Contains 5 Objective Question of
- % Mark each Section (B) Contains 5 Short answer type question of 02 Marks each section {c)
contains 5 long answer type question of 06 marks each

1. For Regular students :

| Section (A) - { Objec?ive 5 v, 35
Questions _ - i i R
Section (B) Short Questions ! 5 2 i 10 -
| Section {C) Main Questicn - 5 6 ! 30 |
Total Marks ) 42.5 L
2. For Private students :
| Section (A) Objective 5 i T
- Questions ,, ? 3
| Section (B) Short Questions 5 ] 2 10
| Section (c) Main Question 5 7 35
Total Marks 50 ]
e
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veparument or migner Kducation, Government of Madhya Pradesh

'Undei'.Graduate (UG) Annuat Syltabus as Recommended by Central Board of Studics @
and Approved by Governor of M.P.

(w.c.f.session 2019-2020)

(RF&TOF 77 2019-2020 REiD))

Class: B.Sc. Third Year
Max. Marks: 42% + (CCE) 7% =50

Subject : Physics

Paper |

Title of Paper ¢ Quantum Mechanics and Spectroscopy
Unit-I: Quantum Mechanics-1

{15 Lecturesj
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 clectrons. Probability. Wave
amplitude and wave functions. leisenbergs 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.

THIE—1: FqicH qifya—1 [15 Lectures]
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Unit-11: Quantum Mechanics-2 [15 Lectures)

Time independent Schrodinger equation:, One dimensional potential well and baricr,
Boundary conditions. Bound and unbound states. Reflection and transmission coefticients
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 eigenvalucs

from Hermite differential equation, wave function for ground state. Particle in a spherically
Symmetric potential. Rigid rotator.

THIE—2 Hqieq Fifydi—2 [15 Lectures)
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'bnder. Graduate (UG) Annug Syllabus as Recommended by Central Board of Studies
and Approved by Governor of M.P,
- (w.e.f. session 2019-2020)

(dNerfOrr w7 20192020 e
Class: B.Sc. Third Year

Max. Marks: 42Y; + (CCE) 7% =50

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
classxc_al ideas. Orbital angular momentum. Fine structure. Total angular momentum. Pauli
excluspn 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-Sand J-J coupling. Zeeman effect. Continuous and characteristic X-rays. Mossley's law.

B3 URHI ﬁaﬁiﬁﬁﬁ [15 Lectures|
R 7 gty &g UNHIY] - FaTeH Sodie, a1gR died g oy (Selection) &
Frw, w5 -vds wam T - TR (Inuinsic) FaTed w&m) sy & Rraeg
%ﬁﬁmﬁ%ua&%ﬁvﬂuw&w,mmwmﬁwm,mﬁ
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Unit-1V: Molecular Spectroscopy

[15 Lecturesj

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. Filuorescence and
phosphorescence. ‘

THIE—4 Jrorfas '\‘Q@W\ﬂﬁ ’ [15 Lectures|
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Unit-V: Nuclear Physics [15 Lectures) ﬁm \
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 poslul’ate‘ofcompound nuclear reaction
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Department ot Higher Lducation, Government of Madhya Pradesh

AL
raduate (UG) Annual Syllabus as Recommended by Central Board of Studies
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Class: B.Sc. Third Year
Max. Marks: 424 + (CCE) 7% =50

Semi empirical mass formula, Shell model. Liquid drop model. Nuclear fission and fusion
(concepts).

E-5  REy SR

[15 Lectures)
W%szqﬁham&ﬁﬁmw&mﬁwaam,mﬁm
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References:

1. Quantum Mechanies: V. Devanathan, Narosa Publishing House, New Delhi. 2005
2. Quantum Mechanies: B. H. Bransden, Pearson Education, Singapore, 2005
3

. Quantum Mechanics: Concepts and Applications. Nouredine Zettil.

i Jacksonville tate
University, Jacksonville, USA. John Wiley and Sons. Ltd, 2009
4. Physics of Atoms and moiecules: B.11. Bransden and CJ. Joachaim. Pearson Education.
Singapore, 2003
5. Fundamentals of Molecular Spectroscopy: C.M. Banwell and M. McCash. MceGraw
Hill (U.K. edition).
6. Introduction to Atomic Physics, H. E. White
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Department ot Higher Education, Government o vadnya rragesn

+ Under Graduate (UG) Annual Syllabus as Recommended by Centra) Board of Studics é

and Approved by Governor of M.P.
(w.e.f. session 2019-2020)
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Class: B.Sc. Third Year
Max. Marks: 42 + (CCE) 7% = 50
~ . _\
Subject . Physics
Paper t 2
Title of Paper

: Quantum Mechanics and Spectroscopy

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

Crystal Structure and bonding: Crystalline and amorphous solids. Translational symmetry.
Lattice and basis. Unil 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).

PR 3 st Sifaa—1 [15 Lectures]

frvedta, |va T @ ameem: Ghvedn 9 afhvedta o, IRy wHiAY, wieie @ amIY. ETe
WA, Gob Wleh, S @ Afew FER ([{aew dftw), Raw guele, e 99l ave
FAIPR, @ Bi-gd TER, 3 Biga G9eR g | @R 3 37 o THeR, X
e B WE WA w, X-we Ragrad | e, We-wded, wikad dvsva 9d

FOge 99| g TRl @ fov dvs fagic, swdl g @ @i g wEm-dN See
(eomere fad=r) |

Unit-I1: Solid state Physics-2 |15 Lectures|

Lattice structure and propertics: Dulong Petit. Einstein and Debye theories of specitic
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.

TPTE—2: 319 e difid—2 [15 Lectures)

feftre o1 a1 ggEiT-aRe, angidn 9 oo Rigi, seRer v oRes aw Priie | @
eE g fGuea?ad H€1 (Chain) @ TRid @iexy, yeTew g safia fr

g, fagea
uiREsd, oaeE @ Rftne 9w, ageRa-BY AW gfa i, gEHIa &5 A gl @)
IRt SR, 37 Ud otz e gEef | Ufy 97 o gl QN @ Rrema Riei ) R

w1 4w, die g vd s gRmIn S S I Weiss B RI@Ta | B-11 Sfermran o) g

(Cthede
Unit-111: W

Semiconductor devices-1

[15 L, ctures| !

; | e

OG- L ' “\ %
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(e & 2019-2020 F &)

Class: B.Sc. Third Year
Max. Marks: 42% + (CCE) 7% =50

Flectronic devices: Types of Semiconductors (p and n). Formation of Energy Bands. Encrgy
level diagram. Conductivity and mobility. Junction formation. Barrier formation in p-n

junction  diode. Currert 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. Sofar 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.

FEE-3: SEfae® glewdi-1 , [15 Lectures]

& ivg @ T, SO WX B SUUE, ST @ e (o, aigw@ @k T, 6
& T p-nﬁﬁ,mﬁ‘m%ﬁmm_WGqﬁyﬁW%mﬁaﬁen‘em{gr;-
FHeT), RS & & T AR A vgaa, e for & AT wlleRw B GEny,
7R TSR, ToE pn TR SEE pRda fEe), aR-aa A TelE (a2l AUET),
f-chie gfem, fea, R SIS, B SIe, Sy Jead S, T ¥aE, B-Tied
ohe, W &7 YA FifereY (JFET) R-wfy gRwdl, pn-p T n-p-n FINRCR, HRI-HCTE 3
S whpa, gy @ et b |

Unit-1V: 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. Ouiput impedance and gain, Stability, distortion and noise. Principle of
2n Oscillator, Barkhausen criterion. Colpius. RC phase shift oscillators. Basic concepts of
amplitude, frequency and phase modulations and demodulation.

@4 adaed giaaai-2 [15 Lectures)
vodw (fg-ya diE Zifex) CB, CE @ CC frn, tF@ W (@¥v) CE wdvwm (W @

Q

 qurivam uitua), Q fawg W R fraeh @ Fnfa wfdawn, fea wd o @) @t A B C

yaiw (afeammn), RC Aftma yad® (sgfer s @), i-B gu-ga uad®, G sads,
faa vy e, gAfAGEH, fradh ufeany oy FUTG Aoy wredw. Frtwa uiRa g s
wiftes, fapfa @ e arfers an RygId e - O & g wralle Wiz, RC &7
freentdh Afam, anam, wigha wa aan MIgAReS Qe JREE @) R Sl |
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Solid State Physics, N. W. Ashd®dtt; b8, JEPN arcourt Asia () Ltd, 2001

Iou Rmw R, serwderemwe
FaE T F T ariie wgwws S s AVER arn Ifa qur e

& ITEAY @R NP

(AT T 2019-2020 W 7Y
Class: B.Sc. Third Year

Max. Marks: 42%; + (CCE) 7% = 50
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 appl.'oach, Wet Chemical Method. Nanolithography. Metal and Semiconducting
nanor.natenals. Essential differences in structural and properties of bulk and nano materials
{quslitative description). Naturally occurring nana crystals. Applications of nanomaterials.

TIR—S5: A9 aRp |15 Lectures)
3 EREAG: A SateTel @ wRTeA, WREE, R AR 0 30, 2D, 1D, 0D A @
Tel Ud Oe SIavenall @7 T, WOE U OfRIhed UM, qaien SIBR WA @ SRiewer, A
SO B GIEEI—TR ¥ W (EER an) R Tw A N9 (@ o) it de e e,
39 femed (R gem), ug v ud el @ W uered (ot fave), R (Bulk) 3R
= werel @ wE el A SR (e R, SPRiE e o ar arw A e
F gerert B WA

References:

i.

Introduction to Solid State Physics. C. Kittel, VU™ Edition, John Wiley and Sons. New
York. 2005. ‘

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

3. Solid State Electronic devices, B. G. Streetman, li 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 Dimens

ional Semiconductors: An introduction: J.H, Davies, Cambridge
University Press, U.K.. 1998

7. Electronic fundamentals and applications. J. D. Ryder. Prentice Hall. India. /
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39 Nrew fFemr, srgyeerad

mmkmmmmwmmﬁ:ﬁammmri

AU AR AT

(eTTOR HF 2019-2020 & #19))
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 13 30

List of Practical’s

\ooo-qc\g.npy-'w"

(o]

o —

15.
16.
17.

i8-

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).

. Absorption spectrum of lodine vapour.
14.

Study of Zeeman effect for determination of Lande g-factor. \
Study of Raman spectrum using laser as an excitation source /
To draw B-H curve of ferro- magnetic material with the help of CRO

Hysteresis curve a transformer core. ;

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 2020-2021)
S= R fam, v, wreA

s el & forll aiffe ugfy orgaR wggmH

DT JEIT WSS ERT IR T AI, B UoU §RT FART

B

|3 2020—2021

.Sc Second 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 B 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
¢5 b Y -
RS AL ol Con e Resbsp) (%
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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 2020-2021)

SY R R, e awe
A T ¥ g e TSR FT ST UG G SRR T GO ¥ T
RERUIE

(ST 7 2020-2021 F 7T
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 s

Rl pherical surface, Aplanatic points and its
applications, Lens formula, Combinatio

i ; a n 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.

TPTE—1 SR TaTRE

[15 Lectures]

Wﬁ?@ﬁ?ﬁ,ﬁ?ﬁﬁ‘@ﬁ,?ﬁmwwm,aﬁmﬁg@
m,ﬁaqa,wéﬁﬁmmamuﬁm@|ﬁémaﬁm
g, o Qoo 9 svie Wem | RS meR @ Rwm (preis) W s
W,Wﬁ@%%ﬂﬂﬁ%ﬂﬁlﬁ@amﬁﬁmﬁlm
mmmwmmwmmlwﬁmﬁm
o, wie qerr < U, e wd wE 9w, s Rigia gR W ud aied |
Unit-IT 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.

IPR—2 ORI B D [15 Lectures)

TR i, fefere afeeo, Skl B FE HIEM B ATLEHAT, Tobreir
\\ mmq:m'mqﬁwmm,wmm.mm,ﬁww
}gtmmﬁﬁmﬁm.wm' e 9 (W9 g

B e, T g e B T (1), A o whwer ol

:J : B.Sc 'e‘cffn‘g\ E{ear ‘ Q}L A 5
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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.c.f. session 2020-2021)

_ Y forem Rwmr, e o
AT T % frg e TSR FTY AT AU FIT AR T AT F o
GG RRITEG
(dverfor ¥1 2020-2021 & 777
" Class: B.Sc. Second Year e -
Max. Marks: 40 + (CCE) 10 =50

WWWHWW
el &1 e, oy 4y 0

Unit-II1

e o1 uRyg Fuiker| agar g9 AR A
iR T4 gere |

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. Resolvi

> WeSOIVING power of telescope and microscope. Diffraction at N-parallel slits,
Intensity distribution, Plane diffraction grating, Resolving power of a grating.
E-3 s

[15 Lectures]

BT T BTN i sgondt afd, WM @l @ R W R
A T | 0t B W R 1 smv o et ARRT, 390 8RE R
faads, aRfal & R A Y @ ) qrad @ e @ Rge el N
TR R R s, S fravon wuae fad At AR 9 R e
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.

THIE—4 gau [15 Lectures]

THT TR B IR UPfA, FE FEGE T BT Av, WA Yfad s —
S@EA 7 faweror| WRew, FE T Adgh A F | fE geeE w®T e
ATy A ¥ weR©l, H-Alma 9 fB-3eia fived, WiElgd SRR @
WE_W,WWW,WHWW,WWW,W
e fpeeet 3 g wawwr| Frete B, gd 7 Sl yer o1 saeT g
mwlmmaﬁm,mmThaWﬁmW|

\é Unit-V Fibre Optics and Laser [15 Lectures) U

‘ o . ation: pulse dispersion and step index and parabolic ’_’_}0

Xg\; f:dzzlz'lsr:sf ible);i:fp }tlli(;iz)ri’ttg?lllasers, characteristics of laser light, Einstein prediction, s f
ibres.

B.Sc. Second Year
21Page ':/ 764 Q@ — S0
=
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Department of Higher | i
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Under Graduate (UG) Ann s RecommoF  Centra s

ual Syllahus 28 Recommended by Central Board of Studies
and Approved by Governor of M.P,

(w.e.f. session 2020-2021)

Rrer
T T R s S R R, e e

WWWWWWWW«%W
AT i

(e w1 2020-2021 & =)
Class: B.Sc. Second Year " - et s e e A
Max. Marks: 40 + (CCE)10=59

Relationship betw
schemes, Resonato
Holography. Photo

een Einstein’s coefficients (qualitative discussion), Pumping
IS, Ruby laser, He

N -Ne laser, Applications of lasers, Principle of
diodes, Phototransistors, and Photomultipliers.

PIRR SMRERT oI FoR [15 Lectures]

References Books:

- Fundamentals of Optics: F.A. Jenkins and 1. 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.

- Opties: 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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ATaF T % g A S R R, TETRA 4T
mmmmwmﬁﬂ%ﬁw

(ﬁ&Tﬁm‘m 2020-
Class: B.Sc. Second Year - ?021 =1
Max. Marks: 40 + (CCE) 10 = 50 -

Subject : Physics )
Pz_lper ¢ Second

Title of Paper :  Electrostatics, Magneto statics and Electrodynamics

Unit-1 Electrostatics

[15 Lectures]

pplication for finding E for symmetric
a uniform electric field, point charge in

Fundamental’s of Electrostatics, Gauss's law and its a
charge distributions. Capacitors, conducting sphere 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 eléctrostatics 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.

3?’13‘_1 ﬁ*ﬂTﬁW [15 Lectures]
Rer I & Fen@ a@ i &1 w7 sl wafig arae R &g E &
IR § SUERT| ey, ¥y f3ea &5 A NaeR A, 6 gediama sF=
e B W fig W | wigd, wREd B SuRefy § iR e
W‘WW'WHWWPIWWWD,PWEﬁWﬁ
FARTIH—AIETE RGO B JOTIAD AT |

NP & GHBRO UG SIS IHANT | Ha9 B FHT @y
ﬁgm%ﬁgﬁmﬁﬁﬂ,gﬁw@%ﬁ T g e @
Wmmﬁm@ﬁwmﬁgﬁmﬁﬁgﬁ@gﬂmmw

qergH |

[15 Lectures]
it- tostatics . :
i i Lorentz force equation and definition of B, force on a straight
o

form magnetic field, torque on a current loop, magnetic

etic ratio, Biot and Savart's law, w
. ntum and gyromagn . : X
dl]i)olf momfe‘r;{t, faﬂgl.ﬁf; lerzzgl;emcal situations such as Solenoid, Anchor ring. Ampere's
calculation o or si

; to a magnetic dipole, free and bound currents, vycH
Law, VxB = ppJ, V.B = 0. F leldpd;:tw(;en B, H and M. Derivation of the relation VxM

magnetization vector (M), relationshi 97/'

Force on a moving charge, :
conductor carrying current in a unt

= J for non-uniform magnetization- @/A’ A7
L/’f : $'\Bhe7 (:D Adle Q'g’“og’l
: ﬁ—é‘ . % Year (E‘QLBAL) : & )

3'[ J w}g\ .S Lo
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ATF T & forg arfifes S Rt v, eI T
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BT ARy BT iRy e srerrer 3 e
(TR
Class: B.Sc. Second Yeay 204".10—2021 & =)
Max. Marks: 40 + (CCE) 10 = 59

| TEIASED sy | TR T . @i
:ﬁaﬂ“‘% (WWWW—WWW-WW%ﬁH
gEod feYd gV 9g g W?{% SR ?ﬁ;ﬁq&ﬁﬂ form, VB = 1o TV.B =0,
ﬁ?ﬁ%wﬁ%gvaﬂmﬁ'rg@?’_q (M); B, HUd M ¥ ¥qe, 3r&y
Unit-3 Current Electricity and Bio Electricity [15 Lectures]

Steady current, current df:nsity 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.

mg—ﬂ ﬁgﬁ' gRT 9§ FE—ERT : [15 Lectures]

TS O, YRT O J, SIS eRT WHIR0l U4 i FHIaRY, fvade @ o g
Aecio Uk fagetyo, LRErCRqﬁqarﬁamaﬁqﬁgam@—ﬁm,LCR
R | wearacd ST P ARA d e ART AAC IR9, Wi W iR g
aaw\wmmvﬁwﬁw@muﬁwﬁm,mﬁ@mmaﬁm
TA| Q I, AC URGY ERT AR BT I, AR TS, ¥ T A T 7

R o o7 door | e Fierdl 3 Rigd @1 s@ees, 99 [9gd @ S |

Unit-4 Motion of Charged Particles in Electric and Magnetic Fields [15 Lectures]
1 the mechanical aspects and not on the details of the

ed as applications of principles involved.)

discharge tube, linear accelerator. E as deflecting
e B field: 180° deflection, Mass spectrograpI) and
y determination for nuclear particles;
dicular and parallel E & B fields;
f Mass Spectrographs, Principle of

(Note: The emphasis here shoulc'i b(:’ o
apparatus mentioned which are indical

E as an accelerating field, electron gun,
field - CRO, Sensitivity of CRO. Trans}:ersfor enere
. velocity selector, Curvatures of trac 151 lly perpet
Principle and working of Cyclotron- tue . Elements 0
Positive ray parabolas, Discovery of isotopes,

&;\ Magnetic focusing (lenses)-

4§

Vs duﬁ(

. Uil Fr [15 Lectures]
TS gE &4 ¥ Al (/_@AM |
y ) - B.Sc. Second Yea‘r @ _/{./5/“ CD» A (1-@) )

g pa-; B 6
SR W (;1:’?9,%_/ W, g WL
J,‘i‘” Kr»h,L,Eoobm @,fﬂa’)
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(e w31 2020 <
Class: B.Sc. Second Yeay . 2021 7 @1
Max. Marks: 40 + (CCE) 10 = 50 )

Unit-S Electrodynamics (15 Lectures]

Electromagnetic u:lductlon, Faraday's Laws, Electromotive force, Integral and differential
forms gf Faraday's laws, Self and mutual inductance, Transformers, Energy in a static
magnetic ﬁelq, 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.

ﬁl’a‘—s ﬁgﬁ et [15 Lectures]
fea greara IR, wRe ® fw, fAgd 9re 99, oS Fam @ smwen T
TP BU, W g g IR, grawnR, ReR fdgd &= H 9, Aewdd @
R IRT gied &) Hhea, Jaadel B FHIERCll B WU, fdga e aF
%W%ﬁuﬁdﬂﬁgﬁmwmﬁaﬁ@mwﬁw
ﬁgﬁg@ﬁam,wﬁgaaﬁmﬁamﬁwﬁﬁmzﬁﬁmwﬁﬁ
Wa@mﬁ,mwﬁaﬂw%mwg
Ui |

References: Magnetism Ed. E. M. Purcell Mcgraw Hill

y tricity and
1. Berkley Physics Course, Elec l‘;ndy}{, Resnick

gh fhtySigs \:?luToe]%ielzt.rgs];f:;ics: D. J. Griffiths, 4™ Edition, Printice Hall. "
. Introduction

' ism: twood. Dover. .
\ 4. Electricity and Magnetism: S- Sa%assin Lorraine, Asahi Sh! j& w/7
4 las, Sinauer Associ

mbunsha Publishing Ltd.

5. Electrodynamics: Emi C0sSO ates, Inc Pub. Sunderland, V

h’“‘*& 6. From Neurg¢n to Brain: Kuffler

Seschivge : i : Electr
'Z Schaumg/Outline of Begining Physics II

and Nicho
icity and Magnetism

e
B.Sc. Second Year - A/ C Dx AL {Q/Sﬁ @)

.slg@qm‘g.\g W% ()?flg"i’;k/ L\&Tp\ L()L

Pakake B 405 @7

(¥ scanned with Oken Scanner



Department of Higher Educ

3 ation, Govern t of Madhy h
Under Graduate UG) Syllabys g6 Recomme ment of Madhya Prades

nded by Central Board of Studies and
"\PDTOVC_d by Governor of M.P.
(W.e.f. session 2020-2021)

SY R Ry, WEIeT g1y
I T % g wmmmmﬂammﬂ%mm

(Sl

) §92020-2021 3
~ Class: B.Sec. Sé'condYéar - T o

Max. Marks: 50
Subject : Ph)’Sics
For Regular Students
Practical Sess; .
”s essional Viva Total
15 50
For Ex-Student
Practical : .
3 gessmnal Viva Total
15 50
List of Practical’s
l.  Studyof ir}terfevence using biprism.
2. Studyof dlf’ﬁ-a_ction at straight edge,
3. Useof plane diffraction grating to determine Dy, D, lines of Sodjum lamp.
:3. Resol.vmg 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 materia] using constant deviation spectrograph.
9. Beam divergence of He-Ne Laser.
10.  Determination of wavelength of Laser by diffraction.
I1. " 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 otherw1§e.
I5.  Measurement of inductance using impedance at different frequenCle'S.
16. Measurement of capacitance using, impedance at dlf’fere:nt frequencies.
I7. Response curve for LCR circuits and response frequencies.
I8 Sensitivity of a cathode- ray oscilloscoge. .
19. Use of a vibration magnetometer to study a field.
20. Study of Magnetic field due to current using T'fmgem 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
Wection (B) Short Questions S 2 10
Section (C) Main Questions 5 5 25
N Total Marks 40

2- For Private students :

—

\Z

Section (A) Objective ‘ 5 1 05 J
Questions =
Section (B) Short Quest?ogs B g ls__
tion (C Main Questions
eron S ' | Total Marks 50
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A 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.c.f. session 2021-2022)

Iy fivar fvmr, SRR
T TR ¥ Rrg afifes wroamr 3w sy que G e R T AEad 3 qear
HRERCIESS
($raforF w7 2021-2022 & 7Y

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

Subject : Physics

Paper : First

Title of Paper : Quantum Mechanics and Spectroscopy

Unit-I: 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.

sﬁr{—u TdicH Iifami—1 [15 Lectures]
S-aFTell IRBUA], T—FU 2adT, SAH SFR T, TR U, O g FIE 4T
B RN, gegg @ ff-Reae W, wRed, T SR @ T %o,
grESe @ AffEmar &1 fIEid 9 S8R, AR RV 9 SHSl HeR[d
TRIwaT gRT g9ed, R Ber OR UM ¥ | TR Ber BT THERIDR |

Unit-II: 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
i phenomenon of tunneling. Free particle in one-dimensional box, eigen functions and eigen
5 . 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.

FHE—2 Faieq Fifs—2 [15 Lectures]
wmﬁﬁ%ﬁmw—ﬁﬁumwaw dHia o, 95 9 s
IRATY, JRTAHR YR (1-D) W WA T URTHT [ONP | o8 B A, G
B FEH TS| Th—faig 9 | qad 3, WW%@WW@W
mlwﬁﬁuwmﬁﬁrﬂmwwmwﬁ mmr@-
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Department of Higher Education, Government of Madhya Pradesh
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Under Graduate (UG) Annual Syllabus as Recommended b))l Central Board of Stuc
and Approved by Governor of M.P.
(w.c.f. session 2021-2022)
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“Classi B.Sc. Third Year - e
Max. Marks: 40 + (CCE) 10 =50
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HULHNG |7, dfel Rae A9 & or)

Unit-111: 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.

SHE—3 TRATY] W b [15 Lectures]

ﬁgﬁaag@mmﬁm—wm,aﬁmﬂﬁwam(Selection)a‘)
R, we-TTeld YA, T — e (Intrinsic) FaieH WEAT| "hT bl favasTa
Rigic ¥ IR | @l BIofg WO, BIgT WaR HA PO [T, Ul 6
JydeE fagid | @ i e qgaeu-wHEdl 9 S R teld, TRATY]
P Aled | TG e &g WagHl "aad, U9 aRfde wufeT, L-S 9 J-J
W,WWlWHWWX-WW,WWﬁWl

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.

TPE—4 A TEgIT [15 Lectures]

=T yeR @ Vg (@ofwH), il ez, aied @Rl o e 9 F-ufie
I B ag g, TRE YHIa / fE—TRAaE o B FEe S, g g wwf,
FTREIRRS (Fgl) | A fE, W | )W T af ) Yan g gae
Aaa, soaeife aulehd | 9T SUTERINR Ai~Thed], % Bred Rigid, tea T e
Ry, HRERT @ TEYdfii | TR WA WIERDIU! Bl YRRIEA], NMR ol EPR o)
URMNE ATERON TG AT |
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Unit-V: Nuclear Physics and I

15 Lectu res]

Basic properties of nucleus: Shape, Size, Mass and Charge of the nucleus. Stability O.f the
nucleus and Binding cnerpy. 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, Sclection 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,

iri ¥ S iqui et i fusion
Semi empirical mass formula, Shell model, Liquid drop .m(‘)dcl, Nyclcar fission atril(c)ln ision
(coneepts). Classification of clementary particles and their interactions; Conserva ;
Quark Structure of hadrons; Elementary ideas about unification of forces.

TE-5 e R @ e @

Lectures]

y : RlURCIR
TG & EnE o AT MR FO B FA B AU IRhT,
W%ngmwwwmmmm@m@;
ity & 7 T, 0w o) sl e, s s g, o @ Wi
WWW—WWW@W,W—WW-W“WW. :
wﬁa@ﬁ@wﬁﬁﬁmﬁ.mﬁﬁ@m@ﬁmm%;
WC-W(W)W‘%WWWWWWW@ BT 31
R, g SwrE, Q-ATT T TR S A FEd, T AL
X mﬁ@wwaﬁaﬁ?ﬁm&ﬁzﬁwwmﬂmwm
A o 1 e AT, ST T 59 e
! A e v Wor ,|®WWWWW| ‘
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References:

lementary Particles

(15

ishi New Delhi, 2005
anics: nathan, Narosa Publlshlpg Ho'use, ,
1. Quantum Mechdn!":: ]\3/ ge \!;f;ansden, Pearson Education, S.mgaporg,'ZOOSk .-
3 Oyt Il\\/l/ICCI;lal:llicc:S" éoncepts and Applications, Nouredg;)e Zettili, Jacksonville ta
S il Wiley and Sons, Ltd, 20 . .
Lniyesi; JaCksonvl:l(:el’rllilsef:;li]:sl:n;B.H. Bransden and C.J. Joachaim, Pearson Education,
4. Physics of Atoms a

i h, McGraw
- Smgspore, %012301_ Molecular Spectroscopy: C.M. Banwell and M. McCash, Mc
S. Fundamenta

> " Hi U.K. edition). . hit
/YQC 6. ;‘]nlilrc()duction to Atomic Physics, H. E. White

ini ‘ur, E. Hecht.
Mechanics: Schaums Outlines, Y. Peleg, R. Pnini, E. Zaarur,
7. Quantum Mec '
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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.c.f. session 2021-2022)
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7" 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).

TIE—1: o e Afei—1 ' [15 Lectures]

m,ﬁﬁmqﬁaﬁaﬂ:ﬁmaﬁuamaﬂ,wmmwwﬁﬁmaw,m
ﬁa,zgamw,mmﬁfa%mw(maﬁmﬁmw,mamw
Wﬁ.mmaw,ﬁzﬁﬁq’amﬁ%ﬁmaﬁamwm,x-ﬁmﬁﬁ
mﬁmmm,x-ﬁm@?;m|mﬁﬁw—m,mmﬁwmw
mmmummﬁmmm.mmwaﬁamlw—wm

(oneTe faer) |
Unit-II: 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.
B2 o araee Afm—2 [15 Lectures]
!( vmmmw—m,mamm, TIRY U4 GRAaSd 9@ Audie | @
. waftes 7 feRafas @€ (Chain) &1 kG @haRw, yaRi @ efier o, faegda
v, sae @ fafie Sun, aigeiE-l PR e wE, gRen &5 gl @
m,gﬁ,@@mmmumwwwmwwm.m
mmﬂ,mmwmmmzﬁm Weiss &7 fagic | B-H dfrewar @ fa=mn)
afa AR T, SRR T, 9ed T SrftrErerr |
Lok by
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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)
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( Srerfres W 2021-2022 # #1)
-Class: B.Sc. Third Year ‘
Max. Marks: 40 + (CCE) 10 =50

Unit-ITI: 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.

I3t afeTe giaadi—1 [15 Lectures]

ma@mm,mwww,mzﬁw@an),maﬁ?wﬁeﬁamﬁﬁ
maﬁm,p-nﬂ'ﬁr.mﬁﬁmﬁﬁwmm,wammmﬁwm(gﬂ:
W),m%aawaﬂﬁm,mﬁwﬁmmﬁqmﬁ
3T dierE, Tad p-n W SHETS (Hft@E fadrer), eRI-fava sfrenerors (TH—<T TIAI),
@-mgm,ﬁww,wm,mm,mmﬁmm,wma—m
i, R &3 g9 ziftreex (JFET), fg—<ifr g, p-n-p @ n-p-n ZifoReR, UR-SAiE @
e ufar, ifoRex @ enefos ab |

Unit-IV: Semiconductor devices-2 [15 Lectures]

~ Amplifiers (only bipolar junction transistor). CB, CE and CC configurations. Sing!e stage CE

~ amplifier (biasing and stabilization circuits), Q-point, equivalent circuit, input impedance,
voltage and current gain. Class A, B, C amplifiers (definitions).
ers (frequency response). Class B push-pull amplifier. Feedback
amplifiers. Voltage feedback and current feedback. Eff(_ec.t of negati've voltage'series.fee.dback
on input impedance. Output impedance and gain. Stability, ’d_istort!on 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 ldentities, De-Morgan’s law, Logic gate and truth tables;
simple logics Circuits; Thermistors , solar cells. Concepts of Microprocessors and digital

computer.

output impedance,
RC coupled amplifi

[15 Lectures]

CB CEaccﬁm,m?%m(aw) CE ydud @ a
ﬁﬁaﬁaﬁrthwﬁam,ﬁww@mmlﬁms,c

gsp), a71—-B U-Gel Faf, g e,
Wﬁwmﬁqﬁm,ﬁvﬁm@ﬂml
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Department of Higher Education, Government of Madhya Pradesh

Under Graduate (UG) Annuga] Syllabus as Recommended by Central Board of Studies
and Approved by Governor of M.P.

Solid State Physics, N. W. Ashdt¥ft: 88599, 3921:4%2 Rarcourt Asia (P) Ltd. 2001

: oY e Rwmr, e
T Tt ¥ R0 S romrarw domtrar sy st grer argei R vt e T
[ARE GRS
(T 7 2021-2022 & 7

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

e, AP @ OR, A o1 Rigia qon aei—aowT @1 gRe, PRl QRE, RC Fa
fremh <o, s, emafty 1@ @ wrgere v s 9 gt SR |

Rfvredt gaiamifes: st wdufior), R i frm, @it Tew vd e TR, e ST
qﬁw,mﬁéﬂ,ww,qﬁﬁmmaﬁww%ﬁmml

Unit-V: Nano materials [15 Lectures]

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.

THE—S5: GEIRCIC] [15 Lectures]

S AREAIG: AT SRSl Y URATa, e, R PR IO 3D, 2D, 1D, 0D ST e
DU BN HIAT—E W S (JfeH 9m) oK TR A T (@iv sren) RARRT 3 varafe R,
A foelm (W gE), O1g @ o Tl & A weRS (T o), fege (Bulk) SR
AT gerRIt B EWRE Ud O A oR (onoHd fAaRe), wipfae w9 § uR o arer S e |
A USRI & ST |

References:
1. Introduction to Solid State Physics, C. Kittel, VIII™ Edition, John Wiley and Sons, New
- York, 2005.
. 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, 1I 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 .
: Electronic fundamentals and applications, J. D. Ryder, Prentice Hall, India.
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Department of Higher Education, Government of Madhya Pradesh

Under Graduate (UG) Syllabus as Recommended by Central Board of Studies and
Approved by Governor of M.P.
(w.e.f. session 2021-2022)
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(SAeTOrF 7 2021-2022 & 7T
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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