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

Subject . Physics

Pz.iper ¢ First

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

Unit-I: Mathematical Physics [15 Lectures)

Addition, s.ubtracyon and product of two vectors; Polar and axial vectors and their examples
from physics; T.rfple and quadruple product (without geometrical applications); Scalar and
vector ﬁelds;'leferentiation of a vector; Repeated integral of a function of more than one
vanab[e; 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.
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Unit-II: 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.
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Class: B.Sc. First Year
Max. Marks: 40 + (CCE) 10 =50

Unit-111: 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 7 by torsional
os.CIlIations. 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
(i) Venturimeter(iii) Aspirator Pump(iv) Change of plane of motion of a spinning ball.

goT-3: T B R T [15 Lectures]
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Unit-1V: 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.

FE—4: QA [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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Class: B.Sc. First Year
Max. Marks: 40 + (CCE) 10 =50

Earlier Developments in Physics up to 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.
[15 Lectures]
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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-5.
7. The Feymman Lectures in Physics Vol. 1: R.P. Feymman, R.B. Lighton and M. Sands
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Class: B.Sc. First Year
Max. Marks: 40 + (CCE) 10 = 50

Subject . Physics

nger : Second

Title of Paper  : Thermodynamics and Statistical Physics

Unit-I: Thermodynamics-1 [15 Lectures]

Reversnb!e 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.

@R-1: S (15 Lectures]

Unit II: Thermodynamics-11 [15 Lectures]

in adiabatic process, Change in entropy in reversible
Change in entropy in irreversible process. T-S
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.

m—z: SHTIfad-11 [15 Lectures]

Concept of entropy, Change in entropy
cycle. Principle of increase of entropy,
diagram, Physical significance of Entropy,
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Unit-III: Statistical Physics-I (15 Lectures]

e 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
alcessible to a system, Phase space. Micro Canonical Ensemble, Canonical Ensem&36
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Helmholtz free energy, Enthalpy, First law of thermodynamics, Gibbs free energy, Grand

Canonical Ensemble.

THR—3: Aifeea -1 [15 Lectures]
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Unit-TV: Statistical Physics-II [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.

gHIZ—4: wiftea |faa-11 [15 Lectures]
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Unit-V: Contributions of Physicists
S.N. Bose, M.N. Saha, Maxwell, Clausius, Boltzmann, Joule, Wien, Einstein, Planck, Bohr,
Heisenberg,Fermi, Dirac, Max Born, Bardeen.

3PIR-5: MfysRe 1 aTeH [15 Lectures]
TE.UAEE, U0, e, NaRide, Jolli, deeori, S, 4, STgRIe, Wi, dIe,
TS, BHT, feRTe, HaRTdT, a8 |

[15 Lectures]

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

Edition, McGraw-Hill International Editions.
. Thermal Physics (Heat and Thermodynamics): A.B. Gupta, H. P. Roy, Books and
Allied (P) Ltd, Calcutta.
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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.

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

publishing house, New Delhi.
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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.

9.  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

© N LR W~

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.
To verify Newton's Laws of cooling.
To determine specific heat of Coefficient of thermal conductivity by Searl’s method.

To determine specific heat of a liquid.
To compare Maxwell-Boltzmann, Bose Einstein and Fermi-Dirac Distribution function

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

C++.
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B.Sc First Year
There will be three sections of a Question Paper Section (A) Contains 5

Objec.tlve 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 ] 05
Questions
Section (B) Short Questions 5 3 15
Section (C) Main Questions 5 6 30
Total Marks 50
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Max. Marks: 40 + (CCE) 10 = 50

Subject :  Physics

Paper ¢ First

Title of Paper : Optics

Unit-I Geometrical Optics & Waves [15
Lectures]

Ferrr.lat'st Principle, Refraction at a spherical surface, Aplanatic points and its
apphcat.lons, 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. Simp@lﬂa[momg,Moﬁom 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.
P11 ST g1kt [15 Lectures)
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: [15 Lectures]

Unit-II Interference of light
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.
TPIE—2 YHTI BT AfADRT [15 Lectures)
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’ Unit-III Diffraction _ [15 Lectures]

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

-3  fad= [15 Lectures]

Wamw@wﬁaéqza@mm,mw;maﬂ?wﬁaﬁ
TG T | Ul R W) fgda @7 AR Yd GHide fafEal, g gRe W
fyadw, TR & fies 3 3 @ F | qradl @ gewed @ faaeT &Harl N
qarTR R w fadd, Saar faRen, aada e afeT @pfeT @i e 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.

T4 gavr [15 Lectures]
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Unit-V Fibre Optics and Laser [15 Lectures] U

\_ Principle of fiber optics, attenuation: pulse dispersion and step index and parabolic m,./w
index fibres. A brief history of lasers, characteristics of laser light, Einstein prediction, Q/U .
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Class: B.Sc. Second Year
Max. Marks: 40 + (CCE) 10 = 50

Relationshi P e .

schemes l‘{li;sol;ettween Einstein’s coefficients (qualitative discussion), Pumping

Hologranh Ph ators, Ruby laser, He-Ne laser, Applications of lasers, Principle of
graphy. Fhotodiodes, Phototransistors, and Photomultipliers.

gHE—5 PR e qerr DGR [15 Lectures]
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References Books:

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

2. Principles of Optics: B. K. Mathur, 1995, Gopal Printing.
3. University Physics: F.W. Sears, M.W. Zemansky and H.D. Young, 13/e, 1986.

Addison-Wesley.
4. Optics: A. K. Ghatak, McGraw Hill Publications.

5. Principles of Optics: Max Born and Wolf, Pregmon Press.
6. Optics and Atomic Physics, D. P. Khandelwal, Himalaya Publication.
7. Lasers: Theory and Applications: K. Thyagrajan and A. K. Ghatak.
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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.

EET?—1 ﬁﬂ?ﬁgﬁﬁﬂ [15 Lectures}
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~ 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, w
calculation of H for simple geometrical situations such as Solenoid, Anchor ring. Ampere's

Law, VxB = pJ, 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 VM ‘
= J for non-uniform magnetization.

o it | (M%/ Qo/\n
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WI'{—Z Rer KL [15 Lectures]

gﬁ ”'&;ﬁ?WW:WWWWWBaﬂ@W,WWW

ﬂ._af PiFd ﬁmwm.wwwww,mwmﬁmﬁu

= ISLARINIEED ST, IrAe—[ard o1 frgw, wxel sarfdia Rl § °H
m@%_; 'gmlé' '”aq_? UPR qerd), TR 31 gRueffa 494, vxB = ud 9 V.B =0,

D 9 qR gRV, ga= afeel (M); B, HUd M H Gae, ARy

Unit-3 Current Electricity and Bio Electricity

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.

THIE-3 ﬁ‘g’ﬂ gRT 9 FA—ERT [15 Lectures]

WIS NI, gRT T J, eI gRT Gl vd aiad adiawv, favais & o g
Hoele YRYY fdwel§or, LR @ CR R # oRT &1 gfg 9 &, &a—fadie, LCR
uRuey | JeaTaa] &RT &1 ARG U9 Il A #19,AC IRU, st SN iR S9a
IJIUANT ERT AC uRuer ¥ |fds uicamn, uacs, Al td WHMIOR R BT g
BT Q TUNIh, AC TRUY gRI wfdd @1 ST, wfdd uiid, Y Td A J<da @
forege wifdkr @7 o7 Sfas el # faga & 3delie, Wd g #1 Seafd |

[15 Lectures]

[15 Lectures]

Unit-4 Motion of Charged Particles in Electric and Magnetic Fields

(Note: The emphasis here should be on the mechanical aspects and not on the details of the
apparatus mentioned which are indicated as applications of principles 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

} magnetic focusing (lenses). %/
' vuc! ey

d - ~ N . ~~ e
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Max. Marks: 40 + (CCE) 10 = 50
(T8T TUBNUI & TUT B} 0T TTH FJEFNT e g7 S T 2T AT R )
W;@aa?wﬁmzﬁm?mﬁwm,mm,gﬁmmﬁ
w9 H CRO, CRO @1 GUIRAT | Srgoves B & 180° farerer, e WEgITh A AT
ﬁmev,ﬁrﬁaﬁuma%mggwﬁa%mﬁﬁm,mﬁ(mm)
&1 Rigid 7 &1 ugRl, AR 7 oraad E 9 B &%, gA-foR & OXeer,
STgReT @ @S, TR WA @ Ferded, P Bred o1 Rigid (@) |

[15 Lectures]

Electrodynamics
e, Integral and differential

Unit-5
n a static

?lectromagnetic induction, Faraday's Laws, Electromotive forc
' 3 .

forms of Faraday's laws, Self and mutual inductance, Transformers, Energy i
Derivations of Maxwell's equations,

magnetic field, Maxwell's displacement current,

Electromagnetic field energy density. Poynting vector, Vector and scalar protentionals;

Electromagnetics field Tensors, Fresnel’s relations, Rayleigh scattering. Electromagnetic
d dielectric media, Reflection at a

wave equation, Plane electromagnetic waves in vacuum an
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.

[15 Lectures]

§PIE-5 faeg et

ﬁgag@aﬁwﬁwmzﬁﬁw,ﬁgﬁmw,mmzﬁma
Wm,w:asmﬂww,mmﬁmﬁqaﬁaﬁwﬁ,Wﬁ
mmmnmm,mwmmﬁgammw,m

$Wda,%ﬁmﬁﬁ,ﬁgﬁwmwﬂwwﬁaﬁwmwﬁw
TS w8 WiEdd, Bad @ W, wEdd |

ﬁgﬁg@aﬁaa’wwﬁwaﬁ
Wagﬁmﬁ%mﬁ,wwﬁaﬂmﬁa$mma
g | :

References:
Berkley Physics Course, Electricity and Magnetism Ed. E. M. Purcell Mcgraw Hill

1.

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

3. Introduction to Electrodynamics: D. J. Griffiths, 4" Edition, Printice Hall.

4. Electricity and Magnetism: S. S. Atwood Dover. U(’

5. Electrodynamics: Emi Cossor and Bassin Lorraine, Asahi Shimbunsha Publishing Ltd.

6. From Neuron to Brain: Kuffler and Nicholas, Sinauer Associates, Inc Pub. Sunderland, v { ﬂuj}

? Masschuetfs.
7.} Schaums/Outline of Begining Physics II: Electricity and Magnetism
Q‘A o2

e &
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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 diffraction.

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

13. Setting up and using an electroscope or electrometer.

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.

) N0 2 o
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Izg fRreqr faurer, |4, ara
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P ST oS ERT AR qel H. B ourer i ST

{3 2020—2021

B.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 : I
Ection (A) Objective 5 1 3
Questions ]
Section (B) Short Questions 5 2 10
[ Section (C) Main Questions 5 5 25
Total Marks 40
2- For Private students :
[Section (A) I 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. Third Year )

Max. Marks: 42v + (CCE) 7% = 3U
Subject - Physics
Paper | g 5
) : Canies and hpcclru.\u)p)
Title of Paper - Quantumi Mechanies i
' |15 Lectures|
Unit-1: Quantum Mechanics-1 ) . .
- ric eftect Black body radiation. Compton effect. De
e experiment. Wave puckets,

Duvisson-(icrnwr

Particles and Waves: Photoel
eriment with ¢

Broglie hypothesis. Wave particle
g’ggﬁﬁt‘:)t;i?lzufféllvltdl'ﬁit:‘!ix:j‘(I)C][’\‘ bere’s unccr\ai‘nll) pr'mcip\u.\\'ith i.H.L.nsllvultions. Bu.\'\c
postulates and formalism ot’Schrodin‘.gcr's Cwﬁli}){h t‘%“‘"'(““?ﬁ-_ P'TObUb”}SUC m\er‘.)r'ctmmn
of wave function. Equat y. moammy current density. Boundary conditions on
the wave function. Normaiizal ave tunction.

THE—1:  Fared A

oo wd ¥ s qgd Al we (T8 Bfpol  BTgEH  UHId, SI-FTTAl
qREeqe, axT-wE go, L gy, w @e, w0 A UAR SO
R, geaae @1 B-TRT s il @ AT 9 aRAT G, BTG
& sfaaar @ fage @ SarEel ST FATORYT T U TR AU |
STETE A, TR Gem @1 Hiadl sl SR, AR WHIENY, WIS aw
e T Hor O) Ama | R

duality. .
lectrons. Probability. Wave

Two sht eXp

jeisen

jon ot"cx)nunui
jon of W

(s Lectures|

R @ URIHTTER |

Unit-I1: Quantum Mechanics-2 (15 bectures|

—Time independent Sehrodinger equation: Lne dimensional potential well and burrier.
Boundary conditions. Bound and unbound cates, Retlection and transmission coctiicients
for a rectangular barrier in one dimension.  [xplanation of alpha decay. Quantum
phenomenon of tunneling. Free particle in one-dimensional box, cigen functions and eigen
\f/raolucsHof 8 frcje' E)"df‘[lC!C. One-dmwnsnonul. silx'mle ‘.‘mrmonic oscillator, energy eigenvatues
”m c,.x.nme differential equation, wave function lor ground state, Particle in a sphericully
symmetric potential. Rigid rotater.
gEg-2  aaicH gifd--2 S Lol
|15 Leciures)
4G fydy snfeoR —r—uT- o, B B \ N -
T HITEOUR FAIGRYE T - faaTa 1dq MY el AT v, g U dTE
JQRATY, JTARNPR AR (1-D) | Tuci= 9 YIRIHT Q0 : ; UY
. TS g G U o-afd Tl R, X
\ nad W HaY av g q el UE g
K’ A | T O wwe sed ity -,.{}\ IR S S e G Sl A
| ™ BUEE Ts Wi e B 1 AR T
ST B SIET W, Nely i [EC UHE GHIRO Y THD A i, U
‘ HlEe TEaE v EFUT -d:\,é L\(\U'\Cl")l
|13 Lovtures| ({\7‘)

. N/_/ |
b= ”b B.Se. Third ¥ Q X \p R WS
SUonrd Year ; AV A :
S Cyr %\L By CRRNn- _‘ \w | @vsﬂ\\‘} ? N 4

Unit-111: Atomie Spectroy U \
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Class: B.Sc. Third Year
Max, Marks: 42 + (CCE) 7% =50

Ho + o - SO
.f}toms in electric and magnetic ficlds: Quantum numbers, Bohr model and selection rules,
.Slern.-(ierlach experiment. Spin as an intrinsic quantum number. Incompatibility ol 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-8 and J-J coupling. Zeeman effect. Continuous and characteristic X-rays. Mossley's law,

- URATY] W Fg IReh 1) [15 Lectures]
fedn 7 g &5 § WA - whed G, dley Aes @ @RI (Sclection) @
Pram, wed—wretes wam, gy - ged (ntrinsic) G VT | wpvl @1 FAREETS
Rigia & Ry e @rfig da GE WeER @l @l Ja, dEHel @l
Jude Rigia | To REg 9ew A SEa@U-WAMG! @ Al avd werd, WA
e wfed | oAy sreRe &g wWogAl dowE, RE dRfde @uferr, L-S ¥ -
T, oA gTd | e @ ST X R WagT, Al & 7399 |

Unit-1V: Molecular Spectroseopy [15 Lectures|
Various types of spectra. Rotational spectra. lntensity of spectral lines and determination of
bond distance of diatomic molecules. Isotope effect.  Vibrational energics of” diatomic
molecules. Zero point encrgy. Anharmonicity. Morse potential. Raman cffect, Stokes and
anti-Stokes lines and their intensity difference, Lilectronic spectra. Born-Oppenheimer
approximation. _ Frank-Condon principle. singlet and triplet states. bluorescence  and
phosphorescence.

THE—4 vfae RagRad] [15 Lectures)
RfrT gor & Weer (gufim), ool Wegl, aoima Yers @ da @ G-uaiis
3 qg g0, WARNE gH14/ fE-wkAmids ¥ @l wwE wul, g g e,
RIS (g | A v, /A ydig | e 9 ufa e @l u g
e, goeife gofmd | T sffuimraHR [ivwde, w wred (g, e 9 fHe
SRATY, i) 9 wpRaifa |

Unit-V: Nuclear Physics |15 Lectures)

Basic properties of nucleus: Shape, Size, Mass and Charge of the nucleus. Stability ol the
nucleus and Binding energy. Alpha particle spectra ~ velocity and energy of alpha purticles,
Geiger-Nuttal law. Nature of-beta ray spectra. The neutrino. Energy levels and decay
schemes, Positron emission and electron capture. Selection rules. Beta absarption and range
ol beta particles. Kurie plot, Nuclear reactions. pair production. Q-values and threshold of
nuclear reactions. Nuclear reaction cross-sections, Examples of different types ol reactions
and their characteristics, Compound nucleus, Bohr's postulate of companng nucleas renction. 2

28 e M‘;"’ Third Yeuy o ANS "\/2
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Class: B.Sc. Third Year

Max. Marks: 42% + (CCE) 72 = 5U
Nuclear fission and fusion

model. Liquid drop model,

Semi empirical mass formula, Shell
{15 Lectures|

(concepts).
goE-5 A sfaw!

MW & qaqd or Yeld a9 spferg @l @ W W WY ygferar, AT
TG @re, MR R T sy T, SRR U@, A
THE B HF O, AHS . sl e, se deT STeTe, AfYE B WIE 1w
S Gof aremi—g 1 a4 @ Gl e frad, el gl 7
qf, P, wa wR e e Al wedlE Ud gEgglT U,
(awor) forgm, drer sraeyer @ diel @9 o v, @ o, Ay sififea, g
wered, Q-9 U4 AN fifrar @1 el aifydra orfafirar @ SFER @,
Afrs yer @ afdfEanst @ GErEd w afveneoe, Afe mifie, T
T sffrar @ aEx STEeL el ¥F, wd qw wrew, A i
e faged vd word |

References:
I. Quantum Mechanics: V. Dev
2. Quantum Mechanics: B. H. Br

3. Quantum Mechanics: Coneepts
University, Jacksonville, USA. John Wiley

Physics of Atoms and molecules: 3.1, Bransc

anathan. Narosa Publishing House, New Delhi, 2005
ansden. Pearson Education, Singapore, 2003
and Applications. Nouredine Zeuili, Jacksonville tawe

and Sons. Ltd, 2009
fon and C.J. Joachaim, Pearson Education,

4,
Singapore, 2003
Fundamentals of Molecular Spectroscopy. CM. Banwell and M. McCash, MeGraw

Hill (U.K. edition).
6. Introduction to Atomic Physics. 4. . White
7. Quantum Mechanics: Schaums Outlines, Y. Peleg, R. Pnini, L. Zaarur, L. Hecht.
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Subject
Paper

Title of Paper
Unit-1: Solid state Physics-1

l1es

Crystal Structure and bonding: Crystalline and
Lattice and basis. Unit cell. Rcciprocal [attice.
Lattice). Miller indices Lattice plancs.

ation

cubic lattices. Lauc and Bragg’s equ
(. metallic. van

ray spectrometer. lonic, covalen
| and Bloch theorem:

theory of solids. Periodic potentia

arg arer W@

7]

TIE—1:

Rreediiy, TYgAr @ ey BT
Fer aerd wed, Sl Hifei

YATR, God Biwd vA@R, 3 L R CAR
FTaEra ged | o qeret @ o
(rgorresas fadem) |

Unit-11: Solid state Physics-2

Lattice structurg and propertics:
heats of solids. Elastic and atomic force const
chain of two types of atoms. Qptical and acou
of clectron. Wiedemann-Franz law. Hall effect.

Dulong

al

dia-, par
domains. Curie’s
Discussion of BH hysteresis.

gaIg-2; ang siwen W2

4
faﬁ'!-&f JHAT @ W[._.Qﬁj{{‘ :"TT%:\’TZ%TIT 4 a

1H¢

vfeRl@ar, goger @) R Ul drgghd-

srafsan | wfdY, o S yaTn uEE | ui o aF R
) pug ? TG NS Bk ‘ﬁ S . '
Frys, ofte e UF &lle grmly AR @ T weiss @1 RIET

Goverol
s Recom
ernor ol
19-2020)

FegWUATHA
3,”;1]1{7{ AUSH a:JRT 3’@%1

and Spuc(ruscupy
qamorphous solids.

Simple cubic.
<. Determination
der Waals

Ny d aifsedd Al
gerR (Hagd afow), f3er

Ajedr | @
y a3

svg fagrd, o [ T I

a- and ferromagnetic materials. Classical Lange
law. Weiss' theory of ferromagnetism and

wAfogE @ URMREs @el (Chain) @1 AfE I
Bo M gre yarE, gEe & " 0

(®

-

1

nent of Madhiyu {Prudesh
entral Board of Studices

C

mended by
N

fadg aydl REdweyr

r;l‘mﬁﬁ

(ScﬁiA cheke P”\ast 9&9@@ :
[15 Lectures| .

Translational symmetry. ‘

Fundamental types of lattices (Bravias

Fuce centered cubic. Body centered

of crystal structure with X-rays. X-

and hydrogen bonding. Band

Kronig-Penny mode! (Qualitative).

[15 Lectures]
el {.M(QRV e d ST, ’:{»’dﬂ'i’f
Yupreh, D dd | TR
a7 AT Wl STETEERY, X A

T, e~ T, Wit dlvea
g owAn-d) Hiew

|15 Leciures|

petit. Linstein and Debye theories ol specific
s, Dynamics ol'a chain of similar atoms and
sric modes. Electrical resistivily. Specilic heat

Response of substances in magnetic lield.
vin theory of dia and paramagnelic
erromagnetic domains,

|13 Lectures|

i (e, wrary Ud qRaTiiYd 4 [quaio | @

gyiehie el fat, fEEw
ot &)

- g P Rl BN
13- fereer @ Al
¥

15 1.4 ‘Clurt‘Sl
sl )
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Max. Marks: 42% + (CCE) 7% = 50

ars (p and n). FFormation of Lnergy Bands. Eneroy
formation. Burricr formation in ];-‘n'x

Electronic devices: Types of Semiconduct
Juneton
and reverse  biased  diode

_IC"":' diagram. Conductivity and mobility

junction diode. Current  flow mechanisii in lorward

(recombination), drift and saturation of drift velocity. Derivation of mathematical equations

for barrier potential, barrier width. Single p=it junction device (physical explanation, current
ions). Two terminal devices. Rectification.

voltage characteristics and one or (WO applicati L
Zener diode. Photo diode. Light emitting diode. Solar celi. Three terminal devices. Junction

field effect transistor (JFET). Two junction devices. Transistors as p-u-p and n-p-n. Physical

mechanism of current flow. Characteristics O (ransistor.

- 3PTE-3: arefarers gRwai-1 (15 Lectures]
o Ao w1 G G YA @ SR selgTEd @ YON (p T n). =TT 3R nfdrdreco, o
FT T pen R SIS ¥ dferEr Qua @il @Il 3 7 uvy SNHI gRle A an garE (T
Faram), SR AT @ aguEA A @l AT e fnra @ iR wETERRY @) g
AT e, TEA pon WA TS (e fawd) ure-fina aifvens g (@ -2 argga)
f-ciitrer gfi, e, S @re, TrET GRiNg. el dRivid QIArE, MR At FB-2Hna
gfs, Wy &= e gIfoweR (JFET) il YA, penep T on-per FIRTER, AR 4
ARy i, gifies @ HeTETo® 9 |

[LS Lectures)

Unit-1V: Semiconductor devices-2

Amplifiers (only bipolar junction cansistor). CB. CIand CC conligurations. Single stage CL

amplifier (biasing and stabilization circuits). Q-point. equivalent civenit. input impedance.
output impedance, voltage and current gain. Class A, B, C amplifiers (definitions).
RC coupled amplifiers (frequency response). Class B3 push-pull ampliticr. Feedback
amplitiers. Voltage feedback and current feedbuack. Lifect of negative voltage serics feedback
on input impedance. Output impedance ind gain. Stability, distortion and noise. Principle of
an Oscillator, Barkhausen criterion. Colpitts. RC phase shift oscillators. Busic concepts of

amplilude, frequency and phase modulations and demodulation,

TPE—4: SECIRCIRERR I [15 Lectures]
yatn (R-ye Y gfNeR) (B, CE @ CC faun was (mw) cE wERm @
crdiae qRey), Q farg wige uikey, Mo o i wferarr, vy gg o @rd | aid ABC
gt (@fwran), RC giAa e iyl asgfmar aw), @B Q- g gide, R e,
fawa g uwl, fer, FrRe gfoamn w e e, A Sroie [Aifea ufamn g@ ,14/

e, Rgfa g ok, 2o & R oo aism - s @ dldas Hlafe TmeE, RC & l,
cepbetl

R M — P —— " o : Y v
v @ifer, siraE, SR UF O RGO 7 WEAS @) o SR

A L@ﬁ

:’70 ey
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Class: B.Se. Third Year

Max. Marks: 424 + (CCE) 7% =50

Unit-V; Nano materials i Lccmrcs\
Nanostructures: Introduction to nanotechnology, structure and size dependent Properties
3D, 2D, 10, 0D nanostructure materials and their density of states, Surface and nterface
effects. Modelling of quantum size effect. Synthesis of nanopartictes - Bottom Up and Top
Down approach, Wet Chemical Method. Nanolithography. Metal and Semiconducxmg
nanomaterials. Essential differences in structural and properties of bulk and nano materials

(qualitative description). Naturally occurring nano crystals. Applications of nanomaterials.
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4Class: 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

d energy gap of a semiconductor.

Specific resistance an
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.
t and ratio of masses of

Study of spectra of hydrogen and deuterium (Rydberg constan

electron to proton).
13. Absorption spectrum of iodine vapour.

14. Study of Zeeman offect for determination 0
15. Study of Raman spectrum using laser as an €
16. To draw B-H curve of ferro-magnetic materia
17. Hysteresis curve a transformer core.

18. Hall probe method for measurement

f Lande g-factor.
xcitation source
| with the help of CRO

of resistivity.
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There will be three sections of a Question p
Objective Question of 1 mark each. Section (B)
Question of 2 marks each. Section (C) contains 5 long answ

B.Sc Fina] Year

1- For Regular students :

aper Section (A) Contains 5
contains 5 short answer type

ers of 5 marks each.

[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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