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

Subject :  Physics

Paper 1

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

Unit-I: 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 lields; Differentiation ol a veetor: Repeated integral of a function of more than one
variable; Unit tangent vector and unit normal vector: Gradient, Divergence and Curi,
Laplacian operator; ldea of line, surface and volume integrals; Gauss’. Stokes™ and Green's
Theorems.
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Unit-1I: 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 seit-energy. Sysiem of particles, Centre of mass and reduced Mass. Elastic and
inelastic collisions.
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Under Graduate (UG) Annual Syllabus as Recommended by Central Board of Studies @
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Class: B.Sc. First Year
Max. Marks: 42%: + (CCE) 7/ = 50

Unit-1H: 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.

THIE—-3: " B HH I {15 Lectures|
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Unit-1V: Oscillations |15 Lectures]|

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

THIe—4: CiE | [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.

Eartier Developments in Phvsics ap to 18th Cenmry: Contributions of  Arvabhatt.

Archimedes, Nicolus Copernicus,  Galileo  Galilei, Huygens, Robert }-{ooke.@jwﬂj\
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Department of Higher Education, Government of Madhya Pradesh

Under Graduate {(UG) Annual Syllabus as Recommended by Central Board of Studies
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Class: B.Sc. First Year
Max. Marks: 424 + (CCE) 72 =50

Torricelli, Vernier, Pascal, Kepler, Newton. Boyle. Young, Thompson, Coulomb. Amperes.
Gauss. Biot-Savarts, Cavendish, Galvani. Franklin and Bernoulli,

THIE—5: 115 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: . 8. Mathur, Shamlal Chritable Trust, New Delhi

6. Mechanics: D.S. Mathur, § Chand and Company, New Dethi-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: 42'2 + (CCE) 7742 = 50

Subject :  Physics

Paper : 2

Title of Paper : Thermodynamics and Statistical Physics

Unit-1: Thermodynamics-} (15 Lectures)

Reversible and irreversible process. Heal 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, Camot’s theorem. Clapeyron’s latent heat equation.
Carnot’s cycle and its applications. Steam engine, Otto engine. Petrol engine. Diesel engine.

FPIE—1:  THEIS- [15 Lectures)

IhHUT Td SapAYilg Wepd, FIA! B <Y db, gD deIdl 93 & YN g9d,
T IHF IAF g WGP, e ONH, SHIAA & g Frm 7 5w RS @,
FA B TG, FAIRIE B TG I TSRO, FEAEH U9 SHS ATHATT ) SEG 3T,
siter oM, oIa R, o 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-5
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).

g@S—2:  SHNIAD-11 [15 Lectures]
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Unit-I11: Statistical Physics-1 [15 Lecturesi

Description of a system: Significance of statistical approach, Particle-states, System-states.
Microstates and Macro-states of a system, Equilibrium states,Fluctuations, Classical &
Statistical Probability, The equi-probability postulate, Statistical ensemble, Number of states
accessible to a system, Phase space. Micro Canonical Ensemble, Canonical Ensemble.
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Class: B.Sc. First Year
Max. Marks: 42% + (CCE) 7% = 50

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

THIS—3: HiRersg wifee-] [15 Lectures]
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Unit-IV: Statistical Physics-I1 [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
slatistics. Molecular speeds. Distribution and mean. r.ans. and most probable velocity.,
Constraints of accessible and inaccessible states. Quantum Statisties: Partition Function.
Relation between Partition Function and Entropy, Bose-Einstein statistics. Black-body
radiation, The Rayleigh-Jeans formula, ThePlanck radiation formula, Fermi-Dirac statistics.
Comparison of results, Concept of Phase transitions.

TE-a  wiREER AR [15 Lectures)]
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Unit-V: Contributions of Physicists [15 Leetures)

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

FHIS—5: Wfasfast o1 dr=m [15 Lectures)
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Text and Reference Books:

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

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

Allied (P} Ltd. Calcutta.
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Under Graduate (UG) Annual Syllabus as Recommended by Central Board of Studies
and Approved by Governor of M.P,
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Class: B.Se. First Year
Max. Marks: 42%2 + (CCE) 7%= 50

3. Heat and Thermodynamies: Brijlal and N. Subrahmanyam, 8. Chand & Company Lid.
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.

6] B.Sc. First Year
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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 13 30

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 Jacgar’s method.

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

To determine Viscosity of fluid using Poisellie’s method.

To study conversion of mechanical energy into heat using Calender & Barne’s method.

To determine heating efficiency of electrical Kettle with various voltages.

To determine heating temperature coelficient of resistance using platinum resistance

thermomeier.

14, To determine thermo electromotive force by a thermocouple method.

15. To determine heating efficiency of electrical Kettie with various voltages.

16. To determine heat conductivity of bad conductors of different geometry by Lee’s
method.

17.  ‘l'o verify Newton's Laws of cooling.

i8.  To determine specific heat of Coefficient of ihermal condugctivity by Searl’s method.

19, To determine specific heat of a hiquid.

20. To compare Maxwell-Boltzmann, Bose Einstein and Fermi-Dirac Distribution function
vs temperature using M.S.\Excel / C++.

21.  To plot equation of state am{ Vander-wal
CH++. '
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There will be Three sections of a Question Paper Section {A) Contains 5 Objective Question of
¥: Mark each Section {B) Cantains 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) ObjecFlve 5 v 25
Questions
Section (B) Short Questions 5 2 10
Section (C} Main Question 5 6 30
Total Marks - 42.5
2. For Private students :
Section (A) Objective 5 1 5
Questions :
Section {B) Short Questions 5 2 10
Section {C) Main Question i 5 ; 7 35
Total Marks | 50
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Class: B.Se. First Year
Max. Marks: 42% + (CCE) 74 =

Subject : Physics

Paper : 1

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

Unit-J: Mathematical Physics N [15 Lectures|

Addition, subtraction and product of two vectors; Polar and axial vectors and their cxamples
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.

Wl—sf—ﬂ Torehim wifaa) 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 nawre (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 ficld. Potential due to a spherical body.Gauss & Poisson'sequation of

Gravitational self-energy. System of particles. Centre of mass and reduced Mass. Elastic and
inelastic collisions.

gdrg—2: Wity [15 Lectures)
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and Approved by Governor of M.P.
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Fowr faem fasmer, Atavdernas
mmﬁtﬁvaﬁmmﬁwmmmm@ﬁammmr
& TSI @RI FAfE
(AeTF T 2017-2018 & w1

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

Unit-IIL: 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 tlorsicnal
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, Coneept of Viscous
Forces and Viscosity: Steady and Turbulent Flow. Reynolds™s number: Fquation of
Continwity: Bernoulli’s Principle: Application of Bernoulli's equation - (i) Speed of Efflux
(i) Venturimeter(iii) Aspirator Pumpiiv) Change ol planc of motion of'a spinning ball.

THTI—3: Ty P HHENT o0 [1S Lectures|
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Unit-1V: Oscillations {15 Lecturesj
Concept of Simpie, Periodic & Harmonic Osciflation witl illustrations: Differcatial equation
of harmonic oscillator; Kinetic and potential energy of Harmonic Osciliator: Oscillations of
Iwo masses connected by a spring: [ranslational and Roetational motion. Moment of Inertia
and their Product. Principal moments and axes, Motion of Rigid Body. Euler’s equation.

SOI—4: g j1S Lecturesj
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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; l.orentz
contraction; Time dilation: Relativistic transformation of velocity. frequency and wave
number: Relativistic addition of velocities: Variation of muss with velocity.

Earlier  Developments in Pinsics up 1o I5ih Cerntury: Contributions of  Aryabhatt.
Archimedes.  Nicolus  Copernicus.  Galileo  Galilei. Huygens. Robert Hooke.
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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.fl session 201 7-2048)
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Class: B.Sc. First Year

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

Torricelli,Vernier, Pascal, Kepler, Newton, Boyle, Young, Thompson, Coulomb, Amperes,
Gauss, Biot-Savarts, Cavendish, Galvani, Franklin and Bernoulli,

3?5[%—5: [15 Lectures]

AT TR Tghor I ANl &1 YA U9 sad ey, e anfiea 3 A
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Reference Books:

. 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. § Chand and Company. New Delhi-3.

7. The Feymman Lectures in Physics Vol. 11 R.P. Feymman, R.B. Lighton and M. Sands
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Class: B.Sc. First Year
Max. Marks: 424 + (CCE) 7% = 50

Subject :  Physics
Paper : 2
Title of Paper  : Thermodynamics and Statistical Physics

Unit-1: Thermodynamics-1 {15 Lectures]

Reversible and irreversible process. 1eat engines. Definition of efficicncy, Camot'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, Clapeyron’s latent heat cquation,
Carnot’s cycle and its applications. Steam engine, Otto engine, Petrol engine, Diese! engine.

THIR—1: IHNTTADI-| [15 Lectures]

IorAHE Q4 HHSHWOT WeHA, G BT STIY TRh, T STl 98 B TeTd adid, et
B SHIY 59 9 TS, B ONE, IHETRA @ 5d Ry 7 sed Rt s,
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Unit I1: Thermodynamics-I1 (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. 1-S
diagram. Physical significance ot Entropy. Entropy of a perfeet gas. Kelvin's thermoedynamic
scale of temperature. The size of a degree, Zero of absolute scale. 1dentity 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).

FHE—2: FHETRIDI-11 {15 Lectures]

Tedl B Heed T, BE™ WA H vl @ giads, @ wEw % g o gRads,
TETd @ glg @ (@ Il 7 erorlin wee A o @1 aRads | 1-S e,

) v S e St A - A A
M Y I, ATEE A T o7m Aqm G A A | ST B gdie e, T fisg o,
-

FONEE AUhH (FRG T, qewws B IWg Wt | Semifaed) =i & ey (Foms ®
THHT) |

Unit-111: Statistical Physics-I {15 Lectures)

Description of a system: Significance of statistical approach, Particle-states. System-states.
N Microstates and Macro-states of A system. [quilibrium states.Fluctuations. Classical &
/(9\39, Statistical Probability, The equi-probability postulate, Statistical cnsemble, Number of states
DJ.“LM acces@i tq a system, Phase space. Micro Canonical Ensemble. Cancnical Ensemble.
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Class: B.Sc. First Year
Max. Marks: 42': + (CCE) 7% = 50

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

SHIS—3: wiftegerg Aifas)-1 [15 Lectures)

e @1 9o et srmuRon @ eRe, B O e @ sovemt, Few 1 g T
WS AR, HRE e, Rraem, Rrewd @ Aies gikedr, g wiiteer Rigr,
iR TR, R e @ o s sewemt, s oY) AR deEree
TR, PGB THEd, defleos o Sl e, ST & wem frm, firs

Unit-1V: Statistical Physics-II [i5 Lectures]

Statistical Mechanics: Phase space. The probability of a distribution. The most probable
distribution and its narrowing with increasc in number of particles. Maxweli-Boltzmann
statistics. Molecular speeds. Distribution and mean, r.am.s. and most probable velocity,
Constraints of accessible and inaccessible states. Quantum Statisties: Partition Function,
Relation between Partition Function and Entropy, Bose-Einstein statistics. Black-body
radiation. The Rayleigh-Jeans formula, ThePlanck radiation formula. Fermi-Dirac statistics.
Comparison of results, Concept of Phase transitions.

soTS—a:  WiRmer MR- [15 Lectures]

wifsmat T der sy, fRRer B wifrean, afledn @i RaRe 7 ge @it o
R g1 R GHE, Aeddd dlecuid Wik, anofas wre @ fadew oiwe o,
T—ARG-Te @ AR ST s 4, ey, ST @ s smenst @
aicssr | adied wiREdl: udfym wamgedl @ e v # Wy, 9 angeedE
iR, et fvs fafdwe, Y i 93, e Rl @ we-eve Fifes, e
@I el T, B WHAY B FH |

Unit-V: Contributions ol Physicists [15 Lectures]

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

soIg—5: AR @1 avem [15 Lectures]

THCHIRI, TH.UA, TS, Hae, TS, dicearie, Se, 4, ageqer, @i, aew,
Brea-aT, BHl, favrd, Aaar, a€H |

Text and Reference Books:

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

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

Allied (P) Ltd, Calcutta.

5]



7
Department of Higher Education, Government of Madhya Pradesh (-/

Under Graduate (UG) Annual Syilabus as Recommended by Central Board of Studies
and Approved by Governor of M.P,
(w.c.f. session 2017-2018)

g Ran fawm, Aeavdreas
wrE FA & e aiffe oeasw SR e Avew qan et @ Aeawe
& TSI @R IpAfea
(eATer w3 2017-2018 F o)

Class: B.Sc¢. First Year
Max. Marks: 42% + (CCE) 7v2 = 50

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

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

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

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

6| B.Se. First Year
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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 Yiva Total
35 00 15 50

List of Practical’s

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

2. To determine acceleration due to gravity using compound pendulum.

3 To determine damping coefficient using a bar pendulum.

4. To determine Young's Modulus by bending of beam method.

5. Todetermine Young's Modulus using Cantilever method.

6. To determine coefficient ot rigidily by static method.

7 To determine coelticient of rigidity by dynamic method.

8. To determine Surface Tension by Jaegar's method.

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

10.  To determine Viscosity of fluid using Poisellie’s method.

1.  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 therme 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 specitic heat of Coefficient of thermal conductivity by Searl’s method.

19.  To determine specific heat of a liquid.

20, To compare Maxwell-Boltzmann, Bose Linstein and Fermi-Dirac Distribution function

- vs lemperature using M.S, Excel / (-,
/ 21.  To plot equation of state and Vander-wall equation with temperature using M.S. Excel /

A
B,Se. First Year /'22;\},@,,’-
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o foew fawmr, avqurenye
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B.Sc V1I/11]

There will be Three sections of a Question Paper Section (A) Contains 5 Objective Question of
¥2 Mark each Section (B) Contains 5 Short answer type question of 02 Marks each section {¢)
contains 5 long answer type question of 06 marks each

1. For Regular students :

Section (A} Objec'fwe 5 % 25
Questions
Section {B) Short Questions 5 2 10
Section (C) Main Question 5 6 30
Total Marks 42.5

2. For Private students :

Section (A) " Objective
. 5 1 5

Questions
Section (B) Short Questions 5 2 10
Section (C) Main Question 5 7 35
Total Marks 50
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Class: B.Sc. First Year
Max. Marks: 42% + (CCE) 7% = 50

Subject : Physics

Paper : 1

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

Unit-[: Mathematical Physics [15 Lectures|

Addition, subtraction and product of two vectors: Polar and axial veetors 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.

gFE—1:  Thwh b (15 Lectures]
aﬁwﬁmwaﬁmaw;wwa&%ﬂwﬁwmwﬁﬂﬂ%ﬁmﬁﬁ?a
IR AfeiiE o s & ), st g afew s TR e armae, T
Afere =Rl & HFEH B INER GHEHAE. TP Wl afey g FPE e wiRwEky @
Ifeawe, Sasa 1@ o, FITHT aTwer, Y, g, armes gEdeE, 1, w0 9
I g3 |

Unit-11; Mechanics {15 Lecturesj

Position, velocity and acceleration vectors, Components of velocity and acceleration in
difterent 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. Elastic and
inclastic collisions.

TP —2: Tt [15 Lectures)

ﬁﬂﬁ,ﬁ@ﬁ?ﬂ‘ﬂﬁﬂTﬁﬂﬂ?ﬂ%ﬁ%ﬁéﬁﬁﬁqﬁﬁlﬁﬁml?{aqiﬁﬂﬁa%
Fram o gwel amen, wofy ¥ R 9@ 7 @ wen qe(sETERST eftdd
TAVPINATTT g6 T THS TRV, BAG g6 F SR N, deR T P 9 P
Wﬁﬁ&mtﬁrﬁwaﬁamﬂmﬁwwwm;ﬁﬂawaﬁwﬂuw
Soll B AERE, O B YR, TEEM $E T G TEEE TR 9 vy
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Class: B.Sc. First Year
Max. Marks: 42' + (CCE) 7% = 50

Unit-11: 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 torsion::
oscillations. Surface Tension, Angle of Contact, Capillary Risc Method; Energy required to
raise a liquid in capiflary 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
{in) Venturimeter(iii) Aspirator Pump(iv) Change of plane of motion of a spinning ball.

TPIE—3: T o HE RIS [15 Lectures]

TR O Ug ITe e, Weg ¥ WRAUdel JTaeR ge(@<ieldas) & Y @l fao,
Vo e, foell ar @1 $ea geard zuET Uon Siem fafy W fefor) g @ema ol
DT, BT ST [AfY, S 4 g gy § agvee S9, IS T9| & gifad o
Tl BRBSR B QA J g T @ kv, ge 9" $ 9T | Wred @
WHA g Tl ONF, GRREE 9 Reger e, Wies W), wae 9¥ieol, ax=iel o
frgia, s=iell g & UM 1. QGETdT @ AT 2, IgNEe] 3. TREveR urg 4. R
I B T @ IRTd |

Unit-1V: Oscillations [15 Lecturesj

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 1nertia
and their Product,Principal moments and axes, Motion of Rigid Body, Euler’s equation.

FHTS—4: <l [15 Lectures|

T, ATaA g BRID TG BT Ao Aper, siadt dfers $1 FAHO Aread] A B
oo T Reftar saf, (51 @ g€ @ fel @1 glem, wemraeig 3 geffs ofy, dsw@

FOl 7 IA@T [UA, T SO U9 e, 58 fovs I i ger e |
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:; Lorent7
contraction: Time dilation: Relativistic transformation of velocity, frequency and wawe
number: Relativistic addition of velocities: Variation of mass with velocity.

Eartier Developments in Physics up to 18th Cemmury: Contributions of Aryabhatt,
Archimedes, Nicolus Copernicus, Galileo Galilei, Huygens, Robert Hooke.

}5 Q}v/'( g\CMW@(\VL_‘
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Class: B.Sc. First Year
Max. Marks: 42% + (CCE) 7% = 5l

Torricelli, Vernier, Pascal, Kepler, Newton, Boyle, Young, Thompson, Coulomb, Amperes
Gauss, Biot-Savarts, Cavendish, Galvani, Franklin and Bernoulli.

THE—5: |15 Lectures|

amm:wawﬁmwmw,wmﬁm
@ IAURONY, ARH WA, WHEINS TS Ud ueqnt & mm oo AETH, AHY
fawaren, o, amgfeq den 3@ TR @ e wURREL a0 B wnREE O an @
A FFEE R §

AP & IRAS w189 ad) a@: smbice, aeiifes, e rorfey. e
AR, Sfm, Wedgw, SRen, afhR, uies, PR e, 9, A, oA, i,
TR, T, d-9ad, SafEe T sed sk avre |

Reference Books:

1. University Physics: Sears and Zeemansky, X1 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 I, Mechanics: E.M. Purcell, Mcgraw hill

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

6. Mechanics: D.S. Mathur. $ 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: 42%; + (CCE) 7% = 50

Subject : Physics

Paper 2

Title of Paper  : Thermodynamics and Statistical Physics

Unit-I: 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, Coeflicient of performance, Second law of thermodynamics. Various statements
of Second law of thermodynamics. Carnot’s theorem. Clapeyron’s latent heat equation.
Carnot’s cycle and its applications. Steam engine. Otto engine, Petrol engine. Diesel engine.
TPHIS~1: FHITRIH-1 |15 Lectures]
IohATY U4 Iehaviia WehH, BT &1 eYl O, 39 Ie ge @ uNTdr a9, mEt
1 BONT o 9 yeiiad, Qe [ONH, SERS @ f3hn w9 e fAfv e,
FE BT T, FARAE B W I GG, B @ S9s s seig ghT
sifer gRm, et 3o, Soma sfom |

Unit II: Thermodynamics-11 [15 Lectures)

Concept of entropy. Change in entropy in adiabatic process. Change in entropy in reversibie
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, 1dentity 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).

FHIE—2: IR 11 [15 Lectures]

TreTdl B HHeIN, ™ WEA § gl #1 9Rads, gdly uew ¥ TR & gRees,
TR @ gig @ R, Ioeia 9 seiia whe B e @ aRgdd | T-S o,
Y T, e AN g R T T # A | SR @ gdia frm, w g gt
HUTHS dMUshH (TR ), TeAVS B IG T | Seqrfest o= § wey (Faea
HATHTT) |

Unit-111; Statistical Physics-I [1S Lectures} /@N‘g

Description of a system: Significance of statistical approach, Particle-states, System-states,
Microstates and Macro-states of a system, Equilibrium states.Fluctuations, Classical &
Statistical Probability, The equi-probability postulate, Statistical ensemble, Number of states
accessible, 0 a system. Phase space. Micro Canonical Ensemble. Canonical [nsemble.
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Class: B.Se. First Year
Max. Marks: 42%; + (CCE) 7%2 = 50

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

gHIS—3: wiReaay wfaan-i |15 Lectures]

ﬁwmawaﬁ:aﬁ@ﬁawwunmam_w@ﬁma%mﬁﬁ'mo—raa%q&qqﬁ
wikagm T, f&RT e & fod afm arRed, @on oan@Teny =@EW EAIEE
TR, BrFIbel (RN, SoAlees q0 Sull, Toed, SEmae @ yuy fram, fiew

T o, U BT TRITe.

Unit-1V: Statistical Physics-11 [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 stalistics, Black-bodv
radiation, The Rayleigh-Jeans formula, ThePlanck radiation formula, Fermi-Dirac statistics,
Comparison of results, Concept of Phase transitions.

THE—4; wiftata wifdmr-11 [15 Lectures)

Hikega it Fen smer, faawer 6 wiywm, afteas @ R g gg@r o &
T—Ta—e T SR SRIGTH EwT A, ufdey, AT 19 smeTTRr srERensii @
yfagy | w9ied Wifgd: ueE $eFuETd 9 uietie Bem § Wy, R g
witege!, Hwr fUve fafdrvr, ver Sima 3. e fiferor |3, wel-fevre afard), akomsi
B G, TH HFHFAT B b |

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.

TPHIS—5; MABRRT &7 Trre [15 Lectures]

UH.UAAN, AN, TR, Hede, T, deeure, o, 9, STgNAeE, Wi, aiey,
g, i, fRmres, e, gl

Text and Reference Books:

I. Heat and Thermodynamics: Mark W. Zemansky. Richard H. Dittman. Scventh
Edition, McGraw-Hill International Editions.

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

Allied (P} Ltd. C'aiculla. _
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Class: B.Sc. First Year
Max. Marks: 42 + (CCE) 74 = 50

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

4. Berkley Physics Course. Vo! 3. Thermodynamics: F. Reif. Mcgraw Hill

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

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

6| B.8¢. First Year
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Class: B.Se. First Year
Max, Marks: 50

Subject . Physics

For Regular Students

Practical Sessional Viva Total
23 10 15 50
For Ex-Student

Practical Sessional Viva Total
35 00 i3 30

List of Practical’s

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

2. To determine acceleration due to gravity using compound pendulum.

3. Todetermine damping coefficient using a bar pendulum.

4 To determine Young’s Moduius by bending of beam method,

5. To determine Young's Modulus using Cantilever method,

6. To determine coefficient of rigidity by static method.

7. To determine coefficient of rigidity by dynamic method.

8. To determine Surface Tension by Jaegar’s method.

9. To determine Surface Tension of a liguid by capillary rise method.

10. To determine Viscosity of fluid using Poisellie’s method.

il.  To study conversion of mechanical energy into heat using Calender & Barne's method.

2. To determine heating efficiency of electrical Kettle with various voitages.

13. To determine heating temperature coefticient of resistance using platinum resistance
thermometer.

t4.  To determine thermo electromotive force by a thermocouple method.

I5. To determine heating efficiency of elecirical Kettie with various voltages.

16. To determine heat conductivity of bad conductors of different geometry by Lee’s
method.

I7. To verify Newton's Laws ol cooling.
18.  To determine specific heat of Coefficient of thermal conductivity by Searl’s method.
19. Te determine specific heat of a liquid.

20.  To compare Maxwell-Boltzmann, Bose Einstein and Fermi-Dirac Distribution function
vs lemperature using M.S. Excel / C++,

21, To plot equation of state and Yander-wall equation with temperature using M.S. Excel /
C++, U
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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) Objeci':ive 5 ” 25
Questions
Section (B) Short Questions 5 2 10
Section (C) Main Question 5 6 30 i
Total Marks 42,5
2. For Private students :
Section (A) Objective '
. 5 1 5
Questions z, ]
Section (B) Short Questions 5 ) 1 2 ' 10
Section (C) - Main Question | 5 7 3S
I Total Marks 50
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Class: B.Sc. Second Year
Max, Marks: 42 + (CCE) 7% = 50

Subject : Physics
Paper |
Title of Paper : Optics

Unit-1 Geometrical Optics [15 Lectures]

.Retlection 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 eye-piece.

T~ SOTfAdT T [15 Lectures)
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Unit-11 Interference of light [1S Lectures]

The principle of superposition. two slit interference. coherence requirement for the
sources. optical path retardations. Lateral shift of fringes, Rayleigh refractometer and
other applications. Localised fringes, thin [ilms. interference by a film with two non-
paralle]l reflecting surtaces. Newton's rings. Maidinger Iringes (Fringes of equal
uclination), Michelson interferomeler. 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.

THE—2 UBTY BT aferaeor [15 Lectures)

e o1 Rigld, feftee aftes, Siat o oo degar o amavaesd wwE
T D1 G, RSl 1 aiffas v, Yo @1 Rbegiier @ o s RRIRIET]
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Unit-I1I Diffraction [15 Lectures)

Fresnel’s theory of hall period zonc. dilfraction at stratght  edge.  rectilinear @

propagation. [nffraction at a slit. phasor diagram and mtegral calculus methogs.
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Class: B.Sc. Second Year
Max. Marks: 42': + (CCE) 7% = 50

Diffraction at a circular aperture and a circular disc, Rayleigh criterion of resolution ol
images. Resolving power of telescope and microscope. Outline of phase contrast
microscopy. Diffraction at N-parallel slits, Intensity distribution, Plane diffraction

grating. Resolving power of a graling and comparison with resolving power of prism
and of a Fabry Parot ctalon.

$PI5—3 faadw {15 Lectures]
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Unit-1V¥ Polarisation - [15 Lectures)

Transverse nature of light waves, Polarization of electromagnetic waves, Plane
polarised light — production and analysis, Description of Linear, ¢ircular 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.

THE—4 qar [15 Lectures]

YT TR B R UPpa, [Ed grEers XU B gav, Edd gidd werer -
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el s ® HeRw, UE-t 9 fFoefla fhved, wdga SRR @ weiad
AP, fG—ormdeE, T @1 Rigi, WO 9 SRIERYT A, B g, U
-~ frea A gere §wRv | ela o, i g <higeia were o S

ri/ | 3T EPRE T ST, T o g IREe] | S6e! A1 | F_ﬁu

Unit-V Laser and Photo Sensors [15 Lectures]

A brief history of lasers. characteristics of laser light. Einstein prediction. Relationship Yy
between Einstein's coeflicients (qualitative  discussion). Pumping schemes. S"WH
Resonators, Ruby laser. He-Ne laser. Applications of lasers, Principle of Holography. (

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

TP ouR 9 WiT! Sy [15 Lectures]
AT U] W R ([UneAd fadee), aftr gomferdt, YWiMcd, el oluR,
BfTa—femT SR, o9R & ST, Bed & Hgd | PIleSis, Biel giuex
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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.

. University Physics: F.W. Sears, M.W. Zemansky and H.D. Young, 13/¢. 1986.
Addison-Wesley.

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

. Principles of Optics: Max Born and Woll. Pregmon Press.

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

. Lasers: Theory and Applications: K. Thyagrajan and A. K. Ghatak. W\
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Class: B.Sc. Second Year
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It

Subject :  Physics

Paper : 2

Title of Paper : Electrostatics, Magneto statics and Electrodynamics
Unit-1 Electrostatics {15 Lectures)

Coulombs law in vacuum expressed in vector forms. calculations of electric field E for
simple distributions of charge at rest, dipole and quadruple ficlds. Work done on a charge in
an electrostatic field expressed as a line integral. conservative nature of the electrostatic field,
Relation between electric field and electric potential (E = - V V), torque on a dipole in a
uniform electric field and its energy. flux of the electric lield. Gauss's faw 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 conducior. Dielectrics, paraliel plate
capacitor with a dielectric. dielectric constant. polarization and polarization vector P, relation

between displacement vector D, E and P. Molecular interpretation of Claussius-Mossofti
equation.

THIE—1 ﬁuﬁqﬁaﬁ [15 Lectures)
fata # o & M — ARk wu A, fagd &5 E @1 ReR o7de & W fgyga @
Ty myot e 7g worn | Rem Rz &3 A R smaw w R w1 @
9 e wREed wu A g, fRer e &3 @) A6l uela) faea aw ek
g & wda (B=-V V), T a9 faeog a3 7 fRyga & smel g g9 991l | fag
83 B B, E & oW 7 3HE SAig e QRe 8 E ® aReed #
SUIT | WRE, Wy fag@ & # Maer wee, G gediga s arad @
TR g W e wifdge, woifidga o SuRefy & wammR e gl
RIS, gavT g ¢aur wiy P, favemow |feyr D, P U L H e, Fenfaaa—ame
HHIBROT P oTfoep AT |

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 M
dipole moment, angular momentum and gvromagnetic ratio. Biot and Savart's law. yud

calculation of H for simple geometrical situations such as Solenoid, Anchor ring, Ampere's
Law, VxB = pyJ, V.B = 0. Field due to a magnetic dipole, free and bound cmrcms‘—é;ﬁ'@’
yoad

magnetization vector (M), relationship between B, H and M. Derivation of the relation VM

= J for non-uniform magnetization. .
4| B.Se¢. Second Year Q\“"M ‘a(g\d‘-wy G\l\é\{/)
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Class: B.Sc. Second Year
Max. Marks: 42% + (CCE) 7%2 = 50

SHE—2 Rer grde [15 Lectures]
el i amdT W I@: A g9 HHIBROT T B @t o, e uREE dreid
B FEDHY G H W@ W 9, gN o W I IR0, FEHY I el Hofly
| 4 SRRt e AU, arde-—ware @ fraw, e sufdfin oRfRefadi § |
@ AT (WRAAT (W ax a@d), (R &7 aRuedfa RgE, v - wa g vB - 0.
YRGB Gy gRT 98 T o U, gradd afee (M); B, HUd M # T4, srgwey
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Unit-3 Current Electricity and Bio electricity [1S 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. scries and paraliel

resonance. Q-factor, power consumed by an A.C. circuit, power factor, ¥ and A networks
and transmission of electric power. Electricity observed in living systems, Origin of
bioelectricity.

Eih"l's‘—s ﬁgﬁWHW—w [15 Lectures]
WIS 4R, HRT B J, 3RS o WHARYT Ud Tiaca @EeRvl, s @ PR g
Aot GRuYy favel o, LR a CR aRuy & o @) gl 9 &1, &g—Fraais, LCR
giRue | AC aRuer, A WY SN TS AT gRF AC gy F |fisr gfamr,
RUFRH, S T IR WIAE B OES BT | Q OB, AC UGy g vfew
SH, W Tid, ¥ TE A Teas g fem widm @ 99w ofee frert ¥ R
B Aqelied, oid Riga & swfy |

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 invelved, )

E as an accelerating ficld, 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).
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Class: B.Sc¢. Second Year
Max. Marks: 42%; + (CCE) 7z = 50

RO & B WY A OE, g W, fRfom atver, Wiy o)e, E fdte &3 o
®Y H CRO, CRO & Juifedl | srgwRer B &3 180° fruee, geamm e o7 ¥
foerger, M@ SOl & WA &g FO0 B 9t o awar, wREEEE (St )
o Rigid @ o 9, wHroy 9 ded E 9 B &N, uR-RNT @ oraen,
STEAICIY ST WIS, TAAM WTEUG F T, Ty wiew 1 (g (3h) |

Unit-5 Electrodynamics [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,
LClectromagnetic field energy density, Povnting vector. Flectromagnetic wave equation. Plane
tlectromagnetic waves in vacuum and diclectric media, Reflection at a plane boundary of
dielectrics, Fresnel's Laws, Polarization by reflection and (otal internal reflection. Waves in a
conducting medium, Reflection and refraction by the ionosphere.

THE—5 faga wifers (15 Lectures]

g gee Rw, 99 @ faow, Reg aes o9, OU2 M @ amded 7
TG WA, W T adry R, grEmTR, Rer faga &3 ¥ swl, tewdd @
%ﬂwqﬁamuﬂmaﬁﬂmwﬂ,ﬁaﬂéﬁa%ﬂﬁamﬁaﬁ@ﬂw,ﬁ@ﬂg@aﬁu%
EﬁTGGleUW’?I%ﬂH&W,ﬁ@ﬂﬂWWW,W@W@@HmW
H Wi figa gRen av, widgd @ 9Rad 698 @ orad, Bee @ R,
WA= 6 gav g b faRe awads, aoe Wegd § oNT, aReEes B g
URTEEH  39ad |

References:
L > 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 Electrodynamics: D. J. Griffiths, 4" Edition, Printice Hall.
4. Electricity and Magnetism: S. S. Atwood Dover.
3. Electradynamics: Emi Cossor and Bassin Lorraine. Asahi Shimbunsha Publishing Lid.
6. From Neuron to Brain: Kuffler and Nicholas. Sinauer Associates. Inc Pub. Sunderland.
Masschuetts,
7. Schaums Outline of Begining Physics 11: Electricity and Magnetism
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Class: B.Sc. Second Year
Max. Marks; 50
Subject : Physics
For Regular Students
Practical Sessional Viva Total
25 10 135 50
For Ex—Student
Practical Sessional Viva T'otal
35 00 15 50

List of Practical’s
Study of interference using biprism.

1.

2. Study of diffraction at straight edge.

3. Use of plane diffraction grating to determine 1. 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.

[0.  Determination of wavelength of Laser by diffraction.

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

13.  Setting up and using an ¢lectroscope or electrometer,

14. Measurement of low resistance by Carey-Foster bridge or otherwise,

5. Measurement of inductance using impedance at different frequencies.

16.  Measurement of capacitance using, impedance at different frequencies.

7. Response curve for LCR circuits and response frequencies.

I8, Sensitivity of a cathode- ray oscilloscope.

19 Use of a vibration magnetometer (o study a field.

20, Study of Magnetic tield due (o current using Tangent Galvanometer,

21.  Study of decay of currents in LR and RC cireuits.

22. Study of Lissajous figures using CRO, @Y\r/\)\
23.  Verification of Network theorems. \‘}’
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There will be Three sections of a Question Paper Section (A) Contains S 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) Objecifive 5 " 25
Questions
Section (B) Short Questions 5 2 10
Section {C) Main Question 5 ' 6 30
Total Marks 42.5
2. For Private students ;
Section (A} : Objective T 5 \ 1 ] 5
Questions :
Section (B) Short Questions 5 2 10
Section (C) Main Question 5 7 35
Total Marks 50
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Class: B.Sc. Second Year
Max. Marks: 2% + (CCE) T4 =
Subject . Physics
Paper |
Title of Paper : Optics
Unit-I Geometrical Optics [15 Lectures]

Reflection and refraction. Fermat's Principle, Refraction at a spherical surface.
Aplanatic points and its applications, Lens tormula, 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.

THE—1 WTHERT T3 [15 Lectures]

Wae 3N g, Bie ©f g, MaeR T9e W™ 39ad, ueHics fig ud
JIEET, o WA e ofEl & Wan g e wiew g9 | fagme g fasr
gaa, T fages g aEvie Waer | RS weR ¢ fQued (TH®) T SHE]
I, AfE H a5 AW Moy o ATkl | WS @ BT AR |

Unit¢-11 Interference of light [15 Lectures]

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

SHIE—2 WHTET BT BT [15 Lectures).

AR F g, B wfdewo, Sl @) wel HagaT @ Il Wy
g @ weH, e B wfes fRATE, W@ 1 RibagicR o 3 IrguaTT, e
fibs, udelt fihed, < SRTAMTR TNT9c® Was 9 1 oA ¥ @fdexvl, =gew gad |
Heow ol (M gEm A h), Asdead AREReHEd], 66 §RI TR B
Fared (1), 37 scda WY TRTEE 1 AR JUT aUisH W @) dierE @1 uRyE
foeriver | 9gar 49 @fevor 3 dgar @ faawen, el R afaserEnd T gerat |

Unit-111 Diffraction [15 Lectures)

Fresnel’s theory of half period zone, diffraction at straight edge, rectilinea
propagation. Diffraction at a slit, phasor diagram and in glal calculus methods.
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Class: B.Sc. Second Year
Max, Marks: 42 + (CCE) 712 = 50

Diffraction at a circular aperture and a circular disc, Rayleigh criterion of resolution of
images. Resolving power of telescope and microscope. Outline of phase contrast
microscopy. Diffraction at N-parallel slits, Intensity distribution. Plane ditfraction
grating, Resolving power of a grating and comparison with resolving power of prism
and of a Fabry Parot etalon.

Wﬁ—a R [15 Lectures]

DA B aEolid oreay B e, el e R fa, Aend® T e
B W R @ aRw 1@ weHad e, o g, 3o ged w e,
uffel @ fAveT @ Yo @ eArd) | grael v gemedll 9 faEa e v e
q&ﬂaﬁﬁaﬁwmwwﬁﬁﬁwﬁmﬁmw,wﬁaﬁ
ﬁi%ﬂ,wmﬁﬂﬁ%mﬁ%wﬁ%ﬁaﬂwammﬁwathﬁﬁﬁwﬁﬁ
fordre=t ey @ QA

Unit-IV 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 ¢lectro 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.

THIG—4 gau [15 Lectures]

ST AN &) erRel We, figd geea aXT @1 gavl, weae e g —
Saared @ frgawer | YRue, gdm 9 degeid gav & avie | g gRe 3T P
srFarft eTw ¥ EER, Te-oifg 9 fg-aehy few, wRaga eRR B HART
W,%—W.WWW,WHWWW.WHQ@W
el freeet % ware wawvr| el fow, gefta @ defgeia gem @ SE 9
frgaryo), A WHRE T FTIA, yTe ol a Aoy @ gHaE A9 |

Unit-V Laser and Photo Sensors [15 Lectures|

A brief history of lasers, characteristics of laser light. Einstein prediction, Relationship
between Einstein’s coefficients (qualitative discussion), Pumping schemes,
esonators, Ruby laser. He-Ne laser, Applications of lasers, Principle of Holography.

)Photodiodes, Phototransistors. and Photomultipliers. M o
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Max. Marks: 42% + (CCE) 72 = 50
IHE-5 AR g Bl W [15 Lectures]

dR F @ Sfew, W wer o SfNemefie O, TSR P dded,
AgHeH Od F Ty (ened faden), ofd genferdi, Yohed, S e,
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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.

. University Physics: [.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 Wolt, Pregmon Press.

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

. Lagers: Theory and Applications: K. Thyagrajan and A. K. Ghatak.
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“Class: B.Sc. Second Year
Max. Marks: 424 + (CCE) 72 = 50

Subject :  Physics

Paper : 2

Title of Paper . Electrostatics, Vagneto statics and Electrodynamics
Unit-1 Electrostatics [15 Lectures]

Coulombs law in vacuum expressed in vector forms, calculations of electric field E for
simple distributions of charge at rest. dipole and quadruple fields. Work done on a charge in
an electrostatic field expressed as a line integral. conservative nature of the electrostatic field.
Relation between electric ficld and clectric potential (E = - V V), torque on a dipole in a
uniform electric field and its energy, ux of the electric field, Gauss's law and its application
for finding E for symmetric charge distributions. Capacitors, conducting sphere in a uniform
electric field, point charge in front of a grounded infinite conductor. Dielecirics, parallel plate
capacitor with a dielectric, dielectric constant, polarization and polarization vector P, relation
between displacement vector I, E and P. Molecular interpretation of Claussius-Mossolts
gquation.

THIE—1 Rerfagfrat [15 Lectures]
frata % wema & frem — wftw wu 4, f9ga 863 E &1 Rer omiyr & W feya @
Taga ot faeRer ¥y o | Rer fege &3 A 5D amw W e e e w@
S ad wHrmad v A foge, ReRr g dm &1 wRell ugpfa | g & @R
faurg # wey (B=-V V), U& war R &3 § gy o ampt 9 sl sl ) faga
& B weled, T @1 TR T 3EE wEhE o IR & E % uReew A
SyanT | wafE, waen fee &3 § Moer ode, el gdes amw aes @
g fag W oamw | wWieE, widga @ suRafy # e wie [,
RIGEAIE, a0 3 gavl afae p, ey |fey D, P W E § J9H, SoRag—Arar)
HHIBROT Y STOT(Ies AT |

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 d ;

5 Law, VxB = ppl, 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 V<M by guKIA
= J for non-uniform magnetization.

¢
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Class: B.Sc. Second Year
Max. Marks: 42% + (CCE) 72 = 50

Sﬂ?l'ﬁ-—z ReR g hed {15 Lectures]

fordT o™ 3™ R g @RS 9§ GHIGRU g B 31 gRwre], We grErE] g
B gEDY & § @A U qd, UR @Y W G0 oYY, YRS g S, Hrof
Wamﬁﬂﬁﬁﬁaﬁﬂm Je~-dare @ A, e wafadia oRRefagl § H
P U] (RATTHT TG THY qard), TR BT URuefig 199, V=B = pyJ 9 V.B = 0.
P Y9 5N 9 § T uNTS, TEHA AT (M):B.H TG M ¥ Hde, 3wy
{ grIfepd qared &g V<M =J &t T |

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 parallc

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
bigelectricity.

THIE—3 Iy a1 T R [15 Lectures]

W YR, URT 99 J, 3RATE IR WAIEROT U§ e GhIeRv, e @ e g
Aiqy afuey faweiwor LR 9 CR oRuy 3 a1 &1 gfg @ e, ea—3gdis, LCR
afRaer | AC wfRuer, wfisy Weurd ok S9 WA gR1 AC uRuer § fiisy s,
v, Aol w8 QAR 3R BB BRAT Q YUNh, AC GRuu R wdd B
SUET, WA IONE, Y ud A ead @ faem afd @ guor) Sifae fenil A foga
FT FqAD, Sig fagT @ sefd |

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

(Note. The emphasis here should be on the mechanical aspects and not on the details of the
apparatus mentioned which are indicated us applicatians of principles invelved.)

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). #@L!»

THE-4  Rga T gedia 89§ aRRE T oy [15 Lectures| Ml KRKUE~
mﬁmﬁmﬁsﬁ&naaﬁmﬁaﬁaw 7 e eI [Aer s aET ) Wop\
=

5 | : Se. Second Yea [0‘ '
gﬂkﬁ%& Kuc k
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Class: B.Sc. Second Year
Max. Marks: 42%; + (CCE) 72 = 50

TRY &Y H WU R E, golagH A, RRiSE Afae Y&@n @, £ Reus an o
w9 # CRO, CRO & i | argyrer B 83, 180° g, s Waerars ar a7
Rrefaez, Siffera @ & wqee 3q o0 & vl & T, wgaee™ (@ o)
&1 Rigid 9 o ugh, WM 9 ofad E @ B &9, sH-fNU @ wawy,
SHNTIT B WA, T WIGRE B Yol e, JEDIT BIwd & Rigid (&) |

Unit-5 Electrodynamics [15 Lectures)

Electromagnetic induction, Faradav's Laws. Electromotive force. Integral and differential
forms of Faraday's laws. Self and mutual inductance, Transtormers, Energy in a static
magnetic field, Maxwell's displacement current, Derivations of Maxwell's equations,
Electromagnetic field energy density. Poynting vector, Electromagnetic wave equation, Planc
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.

IPE—5 ﬁi‘gﬁ HIGED [15 Lectures|

fIga geem ko, o @ fFom, fgd e g9, R fraw B agmds g
WHHET ®Y, W T g W, granr, Rer e &9 ¥ ool dowdw @
FaReme 1 o @ oo, Aawaa o @dleol B v, figd T e
P1 IO e | dTdfeT wiew, fga gada avn ek, frafa @ werdya mem
# g fiega gEeR a¥ WRgY @ wead o 9 WEdd, ued @ R,
A W Yan 4 qul oaRe Wadd, 9red A § a9, qeEied @ g
RTAC g FIqe |

References:

L. Berkley Physics Course, Electricity and Magnetism Ed. E. M. Purcell Megraw Hill

2. Physies 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.

5. Electrodymamics: Emi Cossor and Bassin Lorraine, Asahi Shimbunsha Publishing Lid.

6. From Neuron to Brain: Kuffler and Nichelas, Sinauer Associates. [nc Pub. Sunderland.
Masschuetts.

7. Schaums Outline of Begining Physics IL: Electricity and Magnetism \

" e o
(G by o O

sg%i _ % B.Se. Second Year W
9} o M g [:/ D Varhmoy-

(€@ PWJU‘) u,;&"lw




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 2018-2019)
Feer frem fameT, Aty arma

o AT ¥ fAT OSTHRA U EAUS AvSe g ARife auT AeTady &
TsA9Tel ZaRT HAAtea

(3T 77 2018-2019 & &Y
Class: B.Se¢. 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 30

List of Practical’s

Study of interference using biprism.

Study of diffraction at straight edge.

Use of plane diffraction grating to determine Dy, Dz lines of Sodium lamp.
Resolving power of telescope.

Polarization by reflection and verification of Brewster's Law,

Study of optical rotation in Sugar solution.

Refractive index and dispersive power of prism using spectrometer.
Absorption spectrum of material using constant deviation spectrograph.
Beam divergence of He-Ne Laser.

0. Determination of wavelength of Laser by diffraction.

I Determination of radius of curvaturc ol plano-convex lense by Newton’s rings.
2. Characteristics of a Ballistic galvanometer.

(3. 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.
7. 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 ficld due to current using Tangent Galvanometer,
21, Study of decay of currents in LR and RC circuits.

22.  Study of Lissajous figures using CRO.

ST SeeNSUs L

23.  Verification of Network theorems. Q»f‘ swh
Qb A
CDA ¢ 3“*\”V

B.S¢. Second Year&q—x

“%gw’@ l ”’Mm«

&/



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 2017-2018)

3o e T, Avaverema

s st & AT aifie TeTwa FEAT HCAGT ASH gET0 HAUTAT AUT ALAWRY F
TSI EART AR

Acedmic Year( . . = . 2017-2018 )
| B.Sc Iﬁl/fﬁl o

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 {(¢)
contains 5 long answer type question of 06 marks each

1. For Regular students :

Section (A) ObjECE‘.I\Ie 5 | v 25
Questions
Section (B) Short Questions 5 2 10
Section (C}) Main Question 5 6 30
Total Marks 42,5
2. For Private students :
Section {A) Objective 5 1 5
Questions
Section (B) Short Questions 5 2 - 10
Section (C) Main Question .5 ! 7 35 !
' Total Marks -r 50 ;
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Ioq T FsTT, seader emee
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Class: B.Sc. Second Year
Max. Marks: 422 + (CCE) 7% =50

Subject . Physics
Paper : 1
Title of Paper : Optics

Unit-1 Geometrical Optics |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 eye-picece.

THE—1 IR AR {15 Lectures]
wads AR awedE, BT B Rigin, MOTeR §98 W AUadE, AveHeE g Tl
WA, o §F, Ul ol @ Aded 9 WAged Wied gu | fager g g

gaar, gvt fguem g smvte WA | Y= yer @ fauem (omeTe) w@ S
FARTA, AT § 95 9 FEHTY ) FIRBAT | ISA T I B |

Unit-11 Interference of light (15 Lectures]

The principle of superposition, two slit interference, coherence requircment for the
sources, optical path retardations, Lateral shift of fringes, Rayleigh refractometer and
other applications. Localised fringes, thin films, interference by a film with two non-
paralle! 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. Intensily
distribution in multiple beam interterence. Fabry-Perot interferometer and Etalon.

TPIR-2 WHT P AfIHIOT |15 Lectures|

seaRge %1 Rigra, fefee wftexw, Sl @1 Son Fagar @1 Fawgsd, Jered
Ty B qed, ot @ wiilae Rzamgm, Yo @ Rubagier @ =g sFwam, Wiegd
5591, warell fhod, B SRTHFTR WNAd® Wae ¥ a0 fhed o @i, =g Tord |
o ool (9 g @ ), AgEedd WiaeorEd), 39d g1 HERT b
qaresd (\), | arcdd WY aorded o7 TR 9T iEE Y @ HerE B uRyE
ferrivor | ager Y afewe # dEa @ ave, wel IR afdeRemd v gere e |

Unit-111 Diffraction [15 Lectures] ¥,

\
Fresnel’s theory of half pericd zone. diffraction at straight edge. rectilinear Q,u _{_‘H“"‘
propagation. Diffraction ,at a slit. phasor diagram and imegral calculus methods.

1 B.Sc. Second Year @u : <{ o
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Class: B.Sc. Second Year
Max, Marks: 42V + (CCE) 72 =50

Diffraction at a circular aperture and a circular disc, Rayleigh criterion of resolution of
images. Resolving power of tclescope and microscope. Outline of phase contrast
microscopy. Diffraction al N-parallel slits. Intensity distribution, Plane diftraction
grating, Resolving power of a grating and comparison with resolving power of prism
and of a Fabry Parot etalon.

THIE—3 fage [15 Lectures]

BA & ATHNF Bieay P (g, O PR W [AaddE, Geendy T | TEHd
Rl 1 Rradw @1 e 9 GAGad i, g gRe, g gwdl W faed,
yfafret @& faves @ I8 1 el | geeell 9 Gel 3 9e 91, B9 TR
geradl @ wmE v | N B R Rade, S o wAda et
T wrads G AfET ) fved awar qut 3Ea iR @ BEl 99 goedtt @
fdgs a\aT @ ge|

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 erystal. Nicol prism, Production of circularly and elliptically
polarized light, Babinet compensator and applications, Optical rotation, Optical
rotation in liquids and its measurement through Polarimeter.

gHIe—4 ga [15 Lectures)

ygfa, fg—eradem, s &1 fagTE, SR g ST qdTe, B @1 TH, T
Feg fipves § WoTE WERvl | ete Oon, garg @ ey gere & IMET g
faveree, IR FoRE @ HArT, TER i T TeRIER | §E®T "0 |

Unit-V Laser and Photo Sensors [15 Lectures]

A brief history of lasers, characteristics of laser light, Einstein prediction, Relationship
between Einstein’s coefficients (qualitative discussion), Pumping schemes.
Resonators, Ruby laser, He-Ne laser. Applications ot lasers. Principle of Holography,
Photodiodes. Phototransistors. and Photomultiphiers. QLL

@
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Class: B.Sc. Second Year
Max. Marks: 42 + (CCE) 7% =30

gHE—5 AR T wieT /e [15 Lectures)
AEAEH Ul W W (U (), TR gomfar, THeY, ©a SO,
AR SR, SN @ SUAT, el Bl Rigi | Bliesrrs, Bl giewes
q Bl AR |

References Books:

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

2. 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: 42 + (CCE) 7%= 50

Subject :  Physics

Paper : 2

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

Coulombs law in vacuum expressed in vector torms, caiculations of electric field E for
simple distributions of charge at rest, dipole and quadruple fields. Work done on a charge in
an electrostatic field expressed as a line integral, conservative nature of the electrostatic fickl.

Relation between electric field and electric potential (E = - V V), torque on a dipole in a
urtiform electric field and its energy. flux of the electric field, Gauss's law and its application
for finding E for symmetric charge distributions. Capacitors, conducting sphere in a uniform
electric field, point charge in front of a grounded infinite conductor. Dielectrics, parallel plate
capacitor with a dielectric, dielectric constant. polarization and polarization vector P, relation
between displacement vector D. E and P. Molecular interpretation of Claussius-Mossotti
equation.

FHIE—1 mﬂw [15 Lectures)

fafa W qoe @1 o -~ wlew w9 4 g &3 E & Rer e & w_d Bya @
Agya Mot Raver g 7or | Rer R &x # fd smwr W o ™ +d @
I s Fdan wu | fagm Raw Ree &3 & ¥l uefa) fimm 83 &R
frra & |<a (BE=-V V), T w9F g &3 o Ry & ompet 9 38t 3911 Re
&3 T weAR, W B R T SHET FEHd AR AN g E @ aReod |
ST | HefE, Wy g &3 # TeeR grew, B gedied s ade @
¥ fag w adw | wWidga, wikge &1 suRafd 4 wwiar < a@ufes,
RIdEdie, gav 9 gavl |few P, favengs #few D, P yd E § ey, Feniad—sae!

,) THIGRU B A0fdF R |

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. (a'
calculation of H for simple geometrical situations such as Solenoid. Anchor ring. Ampere's

Law. VxB = wJ. V.B = 0. Field duc to a magnetic dipole, free and bound currents, W‘gﬂ

magnetization vector (M), relationship between B, H and M. Derivation of the relation V<M
= J for non-uniform magnetization.

a e I'd’..liz;\sfc‘__’secu:md Yca@‘n@y Salte,
%Q\v LA Qe ff“f“’"‘, " .
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Class: B.Sc. Second Year
Max. Marks: 42'% + (CCE) 72 = S0

Sﬁﬂﬁnz e grHdheg [1S Lectures|

fbel TIfcmT ITeeT WR 99 AT g7 WHIGRT Td B @t ufRaryr, @8 Ry e
P DT & H G W e, YR U W T AW, grE@a qot s, iy
Wﬂ@%ﬁ%ﬁmﬁmmmﬁmm—aﬁﬁuqﬁﬁaﬁmﬁﬂ
B TUAT (IR Ud TR gar), wdeR o1 aReedfa 99, veB - W T VB - 0.
B fBYa ERT 9€ 9 Hod 9N, gRad-1 afqer (My: B, H g M # G99, aR%Y
q grfed ugrf 3 V<M =J &1 A |

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 circuils.
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, OQrigin of

bicelectricity.

S'CFIE’(—S ﬁ%ﬁWHH’I’Iﬁ—HﬂT [15 Lectures]
WIS YR, YR O J, 3RS R GAIFRT 9 o whieR, faxds @ frem g
Aedled qRuy fagermor LR @ (R uRu § am1 @ gfg 7 &, em-fare, LCR
aRuer | AC gRuer, AfH ey iR S Iyt gRT AC URuy F afiy ufdeen,
ueey, Aol Ud FAMR ATAE B FA B} Q OB, AC URUy g1 TR @
JUET, WA o, ¥ wd A AT T fga aftw o dwor WRe et § fogg
BT Fache, ST Rga & Sl

Unit-4 Motion of Charged Particles in Electric and Magnetic Ficlds [1S Leectures|

(Note: The emphasis here should be on the mechanical aspecis and not on the details of the
upparatus mentioned which are indicated ay 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 particies;
Principle and working of Cyclotron. Mutuaily perpendicular and parallel E & B fields:
Positive ray parabolas. Discovery of isotopes, Elements of Mass Spectrographs, Principle of
magnetic focusing (lenses).

s‘cm‘sf— ﬁgaagamaaﬁarﬁﬁmwﬁaﬁv% 15 Lectures|
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Class: B.Sc¢. Second Year
Max. Marks: 42'; + (CCE) 7% = 50

RO &9 B T ¥ E, goeeE T4, fQAdwE Afye WY oaRE, £ Rege g9 3
WU H CRO, CRO & GUIRAT| 3u=y B &5, 180° fIge, Tegae Wagms a1 av
fyetaes, M@ Hoif & wgaw 8g wol & uell & amar, qEaaeE (Sl HoH)
® Hgld 7 ®1 ugfy, SR @ @9ad E 9 B &9, 4930 § Waoy,
ATV B Wi, FEHE Wags & Jeiad, g Biesd $f Rigid (@) |

Unit-3 Electrodynamics (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 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.

IHFE—5 ﬁgﬁ DGl [15 Lectures]

figa g uro, w18 @ M, fiRE TEe w9, ovs fam @ saeem g
FHAT ®Y, W T J R, FFETR, ReRr figd dw # swil vewdw @
favemus a7 T @ Aheunl. WeRIde B FEIERON @ RedEn, fgd e &
BN IV o | grfeT aftw, e gEew O GEe, faia e Rig wegE
H auael fR[ gEeE a9, WEgd @ wAdd gas 9 WEdd, B $ e
WA | gaU T YU SRS Wi, oEd AR # a9, SHEArsd & g

WIEATH F 39daa |

References:

1. Berkley Physics Course. Elcctricity and Magnetism Ed. E. M. Purcell Mcgraw Hilt

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

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

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

5. Electrodynamics: Emi Cossor and Bassin Lorraine, Asahi Shimbunsha Publishing Ltd.
6, From Neuron to Brain: Kuffler and Nicholas, Sinauer Associates, Inc Pub. Sunderland.
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Schaums Outline of Begining Physics I1: Electricity and Magnetism
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Class: B.S¢. 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

Study of interference using biprism.

Study of diffraction at straight edge.

Use of plane diffraction grating to determine Dy. Da lines of Sodium lamp.
Resolving power of telescope.

Polarization by reflection and verification of Brewster's Law.

Study of optical rotation in Sugar solution.

Refractive index and dispersive power of prism using spectrometer.
Absorption spectrum of material using constant deviation spectrograph.
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 otherwise.
15, Measurement of inductance using impedance at different frequencies.
16.  Measurement of capacitance using, impedance at different frequencies.
17. Response curve for LCR circuils and response frequencies.

18, Sensitivity of a cathode- ray oscilloscope.

19. Use of a vibration magnetometer 1o study a field.

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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Fog T s, AvrRyeTes
A FaNA & v NS areamE SR ae AvES qE SRR auT A ¥

A9 TR HAfeT

Acedmic Year ( 2017-2018 - }

v/
B.Sc VII/111

There will be Three sections of a Question Paper Section {A) Contains 5 Objective Question of
2 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) Objecfwe 5 v 25
Questions
| Section (B} Short Questions | 5 2 10
Section (C) Main Question | 5 6 30 |
| Total Marks 42.5
2. For Private students :
Section {A) Object-ive | 5 ] 1 5
Questions : |
Section {B) Short Questions 5 [ 2 10
Section {C) Main Question 5 7 ‘- 35
Total Marks 50
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Class: B.Sc. Third Year
Max, Marks: 42% + (CCE) 7% = 50

Subject . Physics

Paper |

Title of Paper : Quantum Mechanics and Spectroscopy

Unit-I: Quantum Mechanies-1 [15 Lectures]

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

THE—1: TaEH GifAET—1 [15 Lectures|

FO U@ aUT: TEr fEw v, ewr fUvs fAfewe, wrued yWid, S-anTel
UR$ea, TEI—dBU godl, A WA WD, a)0 UeT, o) g WHE o Bl
FAPRIROT, saeA @ B—-Rere gam, wfaedr, a9 M 4 dX0 Wad, greol—ai
P AT &1 fEgid 7 IIE, AT WHIFU 7 IWHT Yol d  SaeRond |

Y9, O Berd R GMT TR 99 B BT TR |

Unit-II: Quantum Mechanics-2 {15 Lectures)

Time independent Schrodinger cquation: 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,

TIIR—-2 FaieA TifAa-—2 (15 Lectures]
T AR SRR wiie e e oo 9 uik, Swi w9 @ oeE

AT, IMATTHR AR (-D) ¥ WEaa d GRITAA [ONE | o—&T &) ARKI, FITa
B FacH ToH | TE-fodg gre ¥ ga B, gad S B NS WeE d g GUC

A (& [0 R AR Sifers, BRASE Aadd FHdRl 3 SHe AT A4, I
9{@/ ITRT BT I Hord, TMeid FART a9 § &1, e i | \_,w

uor”
Unit-111: Atomic Spectroscopy |15 Lectures] Qb S?%\

M
Q\,\h \fyyﬂ‘gm d Yg @( S . A Le ) Q\P
( NQ,QQ"M -1 541""“')

T




Department of Higher Education, Government of Madhya Pradesh

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

Few T fasmr, Aeavenenaa
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& TSI GART HegHifeer

(drerf0ra | 2019-2020 & #p

Class: B.Sc, Third Year
Max. Marks: 422 + (CCE) 7% = 50

Atoms in electric and magnetic fields: Quantum numbers, Bohr modei and sclection 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-8 and J-J coupling. Zeeman effect. Continuous and characteristic X-rays. Mossiey’s law.

IHE-3 R WF D] [15 Lectures|

g 7 g &3 ¥ AT — qEen WEIE, dE] WIS g WO (Selection) ®
fram, wed—Tele wART, wHer — HEd (Intrinsic) Faied W1 | TR0 P RREE
Rrgia & gl | #efy Py G977, B5T TaR F[TA DN G, Tl B
i gl | U@ fovi ared 3 agaeu—aavdl O SAFAMEC TR BE, TVHTY
B HWee | UwEd sEwen Bg el Hadw, Rua aRfde wufem, L-S @ 14
T, A WTE | Ead T SIfeanetie X-faRer wWegn, AT o A

Unit-1V: 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,

ZHIE—4 amTfes '\‘ﬂ'&ﬁmﬁ 115 Lectures)

fafr=r ypR B Wagr (Fuisw), O Vel quiEmd Y@l @1 dgar 9 fg-axerofas
] B 9g N, FRAE 9T/ f-wRerafis ey @ e o, g Rg St
FEETE (Fgfa)t A form R e wWe 7 9 Wie W g g
e, gaFEIfe aoima | M SifTeamR Afdcdl, B6 @red Rigd, (Fd 7 e
ey, afeifs g WhRA |

Unit-V: Nuclear Physics [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. 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-scctions, Examples of diflerent types of reactions

and their characteristics, Compound nucleus, Bohi™s postulate of co@jlclcar reaction,

S m \LZ_)?;,;},I d}(ggyﬂm@L
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(8701 7 2019-2020 | A9

Class: B.Sc. Third Year
Max. Marks: 42% + (CCE) 74 = 50

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

TPIE—5 ECIR GG [15 Lectures]

TG & Ter[d T FRE a0 daRG FO Az D W s, A
TLIS~-HITT P, MR HeR TG, UG Toreh, GEERTT I, IHBD,
W%ww,%ﬁmﬁ,ﬁ,mammﬁﬁmwwﬁaw
e FTO, FSH-FT BT AT vF S, MER-Tod Trom, - auhey @
TBI, L, SO W UG g uERy, Ollgm Seaet U9 sdeeh WU, a9
(W)ﬁm,ﬁamﬁﬂmwﬁammw,mm,wﬂaﬁumﬁﬁmﬁw
SAUEH, QAN Ud e Afifthar &1 <Eel, i@ sfithar e SFRY wIe,
fff= gor @ sffrmst ¢ Saeve v sfenefe, dfte T, dfe
TG e B SER sf¥merT, wefqerud w3 7@ @ diew, B Aied,
P REs 1d wora |

References:

i. 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
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Hill (U.K. edition).

6. Introduction to Atomic Physics, H. E. White

. Quantum Mechanies: Schaums Qutlines, Y. Peleg, R. Pnini, E. Zaarur, E. Hecht,

7 0,53\
PN,
C \\, S W < r? s} )

b R "'J / \ww C,g—;u-i‘”f s )

-

o (=
? ng\/ | Kjg C o) )

PN
\QM

3] - F B.Sc. Third Year



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)
Fe e s, AegwdueaR
s Fant ¥ e aiffe aawa T rvaee Avew g@w e auT Avawdw
& AU garT aenfea
(AerfOrR T 2019-2020 T &1y

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

Subject : Physics

Paper 12

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. 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).

FBE—1: oI arawer Hifee— [15 Lectures)

m,mwm:amsﬁuaammqu,mam,m-
U, Gopd Wb, Tawl B difs wER (e ofew), MR YAPIH, WD A | AT
PR, FAH Did THR, S BT THER ARwE | §@ T 97 B 99E, Xl @
fheca & @ TR @, X-f6R0r WegmAdt | e, We-Gers, e divevard
R 99 O warel @ forw dve feEfa, sTed e @@ witg T mIR-a Aiew
(TOTHF =) |

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

Lattice structure and properties: Dulong Petit. Linstein 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.

P2 S AR Hifdi—2 [15 Lectures)

faftre g @1 ggetT-ifee, sngwdn 9 ReE R, ToRT W wEReE 6 Fraais | T
uwrﬁaaa%wﬁqmﬁﬁ(cmin)mnﬁ?ﬁﬂﬁaﬂwmﬂuawﬁaﬁﬁuﬁ,ﬁgﬁw
I, gadg™ B e son, agevw-my ) dte e, gEd dm ¥ yerl @
FTERA| 9, o7 vd ofte g v o o 3 gt S @ Reee Rigie ) e
¥ from, &fte e 1 d@iE gRE S & BT Weiss @1 Riard | B-H ST 3 R

Unit-111: Semiconductor devices-1
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Class: B.Sc. Third Year
Max, Marks: 42% + (CCE) 72 =50

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 drifi 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.

ELOEEAE anfares glaaai-—1 {15 Lectures|

ol 4vs @7 A1, Hell WR BT ST, IEEIed @ UBR (p T n), "iersar SN Treiier |
ﬁm,p-lmw,mﬁ?‘fﬁmﬂ@mwrmm,mammﬁﬁs@eﬁwm@?
WUISH), ST 9 T S A ) Aqen, AR fvwa B ol wewe @ agefy,
e e, Ea pn WY | saTe EfE fadam), aR—fra s (Tep—aT Frgar).
fe-Tiivet gftm, faavn, o e, B S, YeN SRRE IS, WeR A, B-aie
gfe, 9f &= e it (JFET), RR—af Y, pen-p T nep-n FIRTRR, UN-WaE @5
dfst wfvay, gifteer & afrEefe a5 |

Unit-1V: Semiconductor devices-2 [15 Lectures]

Amplifiers (only bipolar junction transistor). C3. 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. Qutput 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.

TDIR—4: Felarae gloaai—2 [15 Lectures|

voeE (g7 ¥ FwER) CB. CE 7 ¢C fawn, vod R @) CE wivw (3f¥T aw
wIRRRRD qRuer), Q fiFg woigey TRue, el 9 fefg wfern, fve @@ omr w91 AL B. C

waRld (URdTT), RC e wefe (engfer ok o), Ti-B qe-ga wedls, gHAtREE v, U

frma d wrr, gRFRIE, Freh aftann w o e, S0l wiede, e wfern vd k[
wfted, Repfd g R, e &1 Rigid qon T@-soad & Tiew, Sfefe @i, RC o Ul q_mﬂf']’
fremfY fer, smam, amgfer vd Fe ArgETH vd SEEE @ A ST | SN
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Solid State Physics, N. W. Ashd®6%: 5 38RI08 F L3 Barcourt Asia (P} Ltd. 2001

3og fen R, Feawememas
T wama % fov aiftfe aouww Fd wewms Avsw an IR aur AeawRy
& TSJIA IR AN
(Aerforer & 2019-2020 § 9]

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

Unit-¥: Nano materials [15 Lectures)

Nanostructures: Introduction to nanotechnology, structure and size dependent properties.
30, 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.

FDHRE—5: A9 ugnf [15 Lectures)

A HEETG: W SaeieTS @Y URATES, W, e e ey 3D, 2D, 1D, 0D 3 wiEe
yere] Ud 99! sl ®1 vHE, WOE U Siauwed UV, JEiCh STER WATd BT WRGT, SW)
T BT GEIT-FE F FW ([@feT a9) 3R FR A AR (& o) B o et B
T et (9 g2V, ui) T ok areret @ A wered (orene Rawen), RRga (Bulk) iR
Al vl B I w@ ot § emR (qunes o), mgtie Y 4 9 o g 39 Bed
91 u—nefl & AgEET |

References:

l. Introduction to Solid State Physics, C. Kittel. VII"™ Edition, John Wiley and Sons. New
York, 20035.

2. Intermediate Quantum theory of Crystalline Solids. A. O. E. Animalu, Prentice—Hall
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3. Solid State Electronic devices. B. G. Streetman, [] Edition Prentice Hall. India.
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6. Physics of Low Dimensional Semiconductors: An introduction; J.H. Davies. Cambridge
Untversity Press, UK., 1998
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Class: B.Sc. Third Year
Max. Marks: 50

Subject . Physics

For Regular Students

Practical Sessional Viva Total
25 10 [5 50
For Ex—-Student

Practical Sessional Viva Total
33 00 i5 50

List of Practical’s

Specific resistance and energy gap of a semiconductor.

Study of haif 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,

10. Determination of e/m using Thomson’s method.

11. Determination of e by Millikan's method.

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

13. Absorption spectrum of icdine vapour.

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

I5. 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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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 :

S
Section {A) | Object.lve 5 [ ” 2.5
Questions
Section (B) Short Questions 5 2 ; 10
Section {C) Main Question | 5 6 | 30
Total Marks 425

2. For Private students :

Section (A) Objective l
. 5 1 5
Questions
Section (B) Short Questions 5 2 10
Section (C) Main Question 5 7 35
Total Marks 50
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Class: B.Se. Third Year
Max. Marks: 42% + (CCE) 7% = 50

Subject : Physics

Paper |

Title of Paper : Quantum Mechanics and Spectroscopy

Unit-1: Quantum Mechanics-1 |15 Lectures|

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. Twao slit experiment with electrons. Probability. Wave
amplitude and wave functions. 1ieisenbere’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.

EGERE FFIcH AfFD-—1 [15 Lectures]

DU UE VT yew Rgd uwe, g fivs Rfdwer, wraed v S-anreh
UREH, TI-F9 gadl, AW W W, avw Yde, eX g g A @)
IR, geas = @1 B—Ree wam, wifiedr, 991 aTM @ @ Bed, 'rgier
1 AJMRETT F1 gl 7 SamRe, SRR WHERT 1 SHd FerE s |
AT A7, a7 God I UTidbar aeiRa ey, Aae SHIGRe, Wi SRy
I, TR o W) AT 9T | IR ol T GEHIENT |

Unit-I1: Quantum Mechanics-2 {15 Lectures]

Time independent Schrodinger cquation: 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 ¢igen
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.

THIS—2 A gifdi—2 [15 Lectures]

Wy At AfSSR wiewon wo-ffe v oy 9 ok, dwig wd, 98 @ ags U
STARATE, ITIRMHR HAR (1-D) | ORIRIT T YRS O | -7 B AR, G 4

@) FTICH "l | [H—fg arew ¥ g @, geq &9 &Y MR T U e T QUSM)
A9 | T fai weet aad Sifom, e sad WHGRY X Sue g 7, A

ST DT ST B, N AT fva § b, g ool | %,

Unit-111: Atomic Spectrogeopy \V |15 Lectures| @J,
1 {  B.Sc. Third Yea Y o O fepbe)
E : o, I ¢ar
NN Ve OG>
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Class: B.Sc. Third Year
Max. Marks: 42% + (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
classical ideas. Orbital angular momentum. Fine structure. Total anguiar 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.

EPIR—3 U] W I T {15 Lectures|

ﬁ’g‘cﬁuafﬁaﬁ-ﬁ'&[&iﬁﬁm—Wm,aﬁ%‘\"ﬁ@ﬂﬂm(%lection)fﬁ
fFraw, sl W, awu - weaE (Intinsic) Faied W@ TET 9 RReE
Frgia & ol | weha ®ivfie o, wiee Swr @o Bt S qes @
WWIWWWﬁWﬂWHWWW,W
B AEH | GV FRT B oAl woeE, RN sRfie @A LS T )
A, WA 9TE | T 9 sTeneTfire X-Rmm WaT, Arer o1 B |

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. Fluorcscence and
phosphaorescence.

SHIS—4 s Wegrsdr [15 Leetures]

faf= yor @ Wt (@oimw), goff Wagr, aofms Yenelt @ dw @ R—wamRe
I B a5, weE wrd / f-wwA e A we o, T R S
FTETHIREE (GEha)) A e, v owiE | w3 wR w@re 3@ g g

AT, SaRfE ol | i sifverrr wfeedr, BF BreA R, e g B
Ry, Ry o wpedfi |
Unit-V; Nuclear Physics [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. Energy levels and decay
schemes. Positron emission and eleciron capture. Selection rules. Beta absarption and range
of beta particles. Kurie piot. Nuclear reactions. pair production. Q-values and threshold of
nuclear reactions, Nuclear reaction cross-seclions. Examples of different types of reactions
and their characteristics. Compound nucleus. Bohr's postulate of compound nuclear reaction,
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Class: B.Sc. Third Year
Max. Marks: 42% + (CCE) 7V. =

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

SBTe—5 Tif@E difoesT {15 Lectures]

TWE & Terqm IO [eE dAT AWRT FO B w@@ & Wy orfET, Mg
APIP—AIT DG, MR FR UG, IFURS 0, TEEROT 0736, ITHD IS,
TE S T T, NS B ol W, ST q HER, ARG @1 i o
T T, HEP—PO @ IT T4 oll, MER-doal fraw, Se—Rer avlm A
UM, e, Sl W] T4 &9 g, dreigH Soevid Ud SolgE WUE, gue
(@) fram, e ranyer vd fieT B @ W, [ IR, e s, g
JAGd, Q-9 TG WS AfRBar @1 Jgell, TG ik o1 R @E,
ol wprR Y affraet @ SemRw W afionsfrs, ?ﬁﬁ'ﬁﬁﬂ'ﬂfﬁ Eﬁﬁl’tﬁ
Tf¥eprg faEsa vd wagA |

References:

1. Quantum Mechanics: V. Devanathan, Narosa Publishing House, New Delhi, 2005

2. Quantum Mechanics: B. H. Bransden, Pearson Education, Singapore, 2005

3. Quantum Mechanies: Concepts and Applications. Nouredine Zettili, Jacksonville tare
University, Jacksonvitle, USA, John Wiley and Sons, Ltd, 2009

4. Physics of Atoms and molecules: B.H. Bransden and C.J. Joachaim. Pearson Education.
Singapore, 2003

5. Fundamentals of Molecular Spectroscopy: C.M. Banwell and M. McCash. McGraw
Hill (U.K. edition).

6. Introduction to Atomic Physics, H. E. White

7. Quantum Mechanics: Schaums Quilines, Y. Peleg, R. Pnini, E. Zaarur, E. Hecht.
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Max. Marks: 421 + (CCE) 72 = 50

Subject : Physics

Paper : 2

Title of Paper : Quantum Mechanics and Spectroscopy

Unit-I: Solid state Physics-1 [153 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 mode! (Qualitative).

FRIE—1: 3 argeen Wifae-1 [15 Lectures]

ey, ST U9 arees: a9 difhecclia S, WITHiaRYT wEiR, Aies § SR, o
U, Gobd A, W@ @ Hiferd TeR (Fasd d@few), Ber gudih, e 896 | wd
HTHR, Badd Sigd UATaN, I=: Sfgd UER AfedT| did g 87 & gueRe, X-fawal 3
fFcd 1 Waa Fa oo, X-faver wWagaadt | e, ge-darad, oicge diveart Ug
TS d99| I uait & fog dve fhgl ot g @ =R wi ) siET-t dted
(s fad=m) |

Unit-1I: Solid state Physics-2 [15 Lectures]

Lattice structure and properties: Dulong Petit. Einstein and Debye theories ol 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.

-2 I g Widsi—2 |15 Lectures|

e Sw @1 sgEim-uite, wgTEeE 4 . fMEh, e 1§ waTe a9 adrs | e
wHlaE ¢ fguemias o€ (Chain) & TRe A0, UERIE 9 widl faud, feria
ThRsd, geee @ faftee g, omeE-ww | §fd wwa, gEe a3 ¥ g @)
I wfa, o wd s g uerRl) ufd ol o gee s @ e Rigia |
o1 fum, dis graea TF dis T SmE B T Weiss &1 Rigia | B-H e @ )

Unit-111: Semiconductor devices-1
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Class: B.Sc. Third Year
Max. Marks: 424 + (CCE) 72 =

Electronic devices: Types of Semiconductors (p and n). Formation of Encrgy Bands. Energy
level diagram. Conductivity and mobility. Junction formation, Barrier formation in p-n
junction diode. Current flow mechanisim 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.

THE—3: FeaTEE gRegi—1 [15 Lectures|

FoAl VS &I F91, FoAT WR BN S, Eaad B YHR (p T n), Iredar i wioLiedr, T
1 &, p-n G, TS # AR e @ e A T avg Al e H ouwn warE (T
FAHF), T AW G TR 90 B Fgwa, W fwag @ i wlfiewr @1 gt
A =S, T pon TR TR @ifde e, sw-fava sfteretee @@-8) sEa),
fe-edfae gftm, freavw, OvR s, B TR, WETY TG SRS, AR a, f-edha
gfts, WY &% wwg gitiey (JFET). -9 gf&ml, pn-p T n-p-n gifiez, amr-yag @l
Afrera ufivan, gifteer & aifrenefna o35

Unit-1V: Semiconductor devices-2 |15 Lectures|

Amplifiers (only bipelar 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 amplitier. Feedback
amplifiers. Voltage feedback and current feedback. Effect of negative voltage series feedback
on input impedance. Qutput 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.

IEE—4: Fefaee glaagi—2 [15 Lectures]

Yo (R-yg @i gifdrex) CB. CE @ CC Wl tow ®w (WR0) CE udems (fea @
werrdieve aRvw), Q fivg wugey ultuy, FiRft @ frfa wfaemwn, g vd a1 @M @ A B.C
yqeie (afwmen), RC giwe woeles (3mgRy omfem @wm), af-B qu-—qa yaes, TEeE was,
fqa v ur, gHfaeE, fret gfoeer w wones fava, Aeft e, et witaen o an

venfired, fagfa @ wiv, ifors @1 Rugra un a@-wRNE @1 gfvgw, ®iefie T, RC &l
fawemf) SMerm, aram, Mgl wd T AgereE & HAHHS B A AR |
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Class: B.Sc. Third Year
Max. Marks: 424 + (CCFE) 7% = 50

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.

HIE—5: Y et [15 Lectures|

A EREE: A TSl 3 e, e, AR FRR T 3D, 20, (D, 0D S GeET
et T ST sraeensl & TS, Wa8 UG SNTHAS W, daicd SR WNTE %7 SRene. 34
U B GEREU—AY @ TR (@fed am) ol T | A (@ ene) v T i [n
A Rl (3 gzw), o1 v o Al @ A gl ([oneres fiawen, RRgE (Bulk) oR
N aererl @1 e g o W SR (qonEe faRv), weie wu N o o g 34 R |
T gEgt B ey |

References:

I Introduction to Solid State Physics, C. Kittel, VIII" 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. Selid State Electronic devices. B. G. Streetman, {1 Edition Prentice Hall, india.

Microelectronies, 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. ). Ryder, Prentice Hall, India. oS\
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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

Practicel Sessional Viva Total
35 00 (5 50

List of Practical’s

[
2
3
4,
3.
6
7
8

5.

10.
1.
12,

(3.
14,
15.
16.
17.
18.

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 Thomsen's method.

Determination of e by Millikan’s method.

Study of spectra of hydrogen and deuterium {Rydberg constant and ratio of masses of
electron {0 proton).

Absorption spectrum of iodine vapour.

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, )
@"ﬁ
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ST 9T femer, AeawdeenaA

TaF FAAT F fore aIfte areawa FR0T sreaae Avew gEnT Al au Avawdy &

ToAqITe ZFRT A
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v
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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) Ob]ec?we 5 1% 25
Questions .
Section (B} Short Questions 5 2 10
Section {C) Main Question 5 6 30
Total Marks 42.5
2. For Private students:
Section (A) Objec'fwe 5 1 5
Questions
Section (B) Short Questions 5 2 10
section {C) Main Question 5 7 35
Total Marks 50
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Class: B.Sc. Third Year
Max. Marks: 422 + (CCE) 7% =50

Subject : Physics

Paper 01

Title of Paper : Quantum Mechanics and Spectroscopy

Unit-1: Quantum Mechanics-1 {15 Lecturesj

Particles and Waves: Photoelectric effect. Black body radiation. Compton effect. De
Broglie hypothesis. Wave particle duality. Davisson-Germer cxperiment. Wave packets.
Concept of phase and group velocity. Two slit experiment with clectrons. 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.

SHE—1: FaicH AP [15 Lectures|

B Q@ AT vere fag@ wwa, @@ five fafdeer wruew wam, S-apreh
UREed], T-$9 g, AW FR JOE, awn YBe, @x0 9 WYE A &
sTfeRen, gRegt= @1 fg—fe wam, wifdedr, avT oM g avi Werd, Egaee
@1 fRaTa &1 Rigia 9 Same, SIRTR @fieNoT @ I Hond STauRoTT |
AT 7F, T B B UAHar AR W), A g9e<e, mfiwar
9, TN B UY T I | AR Bl o TR TR |

Unit-11I: 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 harmaonic oscillator, energy eigenvalucs
from Hermite differential equation, wave function for ground state. Particle in a spherically
symmetric potential. Rigid rotator.

THE—2 TqicH gilmi—2 [15 Lectures]
g Atk A¥oR wieor ve--flim g g 9 yeir, dwig o se 9 seg
HAReTY, ITATTHR AR (1-D) | TR T IRTHT ol | o—&70 &) e, G B )
Bl FWIeH gTA | TH-{HT e ¥ 5o B, qaT B0 8 MY Wod g AT 0y
C'( 9| U fOHE R srad 2o, svAEe awe EERe 9 SHd ATgIH A, Hi
(aq/)/ AT BT N Bord, MAT a0 g d &0, g Ui | %J

Unit-111: Atomic Spectroscopy [15 Lectysres|

B.5c. Third Year )
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Class: B.Sc.'Third Year
Max. Marks: 42 + (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, [ncompatibility of spin with
classical ideas. Orbitai angular momentum. Fine structure. Total angular momentum. Payli

exclusion principle. Many particles in on
wave functions, Atomic shell model. Spec

¢ dimensional box. Symmetric and anti-symmetric
tral notations for atomic states, Spin-orbit coupling.

L-S and J-J coupling. Zeeman effect. Continuous and characteristic X-rays. Mossley’s law,

IHE—3 IRHTY] e 1 ee Yy

(IS Lectures|

ﬁ@fﬁﬂamﬁﬂﬁm—mm,Eﬁ?"\”ZﬁEHHW(SeIection)E‘%
o, weA-dte wan TP — T (Intrinsic) GTEH TR GV 9 Rwers
fﬁaﬁﬁmﬁnmﬁaaﬁvﬁﬂﬁnmvﬁﬁ?waﬁﬁqﬁmmﬁm
Wﬁﬁ@w%ﬁuwﬁw—wﬁ?ﬁamﬁ?ﬁmmﬁm
mm|wmmn%gwa;vﬁmﬁq,ﬁmmwﬁam&mbsam
W.WW!WHWWX-WW,WWWJ

Unit-1V: Molecular Spectroscopy [15 Lectures)

Various types of spectra. Rotational spectra. Intensity of spectral lines and determination of

bond distance of diatomic molecules. |
molecules. Zero point energy. Anharmo
anti-Stokes lines and their intensity d

sotope effect.  Vibrational energies of diatomic
nicity. Morse potential. Raman effect, Stokes and
ifference. Electronic spectra. Born-Oppenheimer

approximation. Frank-Condon principle. singlet and triplet states, Fluorescence and

phosphorescence.

FPE—4 IvIE Wegwmd

(13 Lectures]

ﬁrﬁamaﬁﬁw(wﬁm),quﬁﬁw,mimﬁﬁmaﬁ-wﬁm
aﬁaﬁa@@,wmﬁmm/%—qwmﬁmaﬂaﬁwm,w%ﬁm,
Wmﬁﬁqﬂa(amqﬁhmﬁﬁwmm;mauﬁm%@ﬁam
W,Wﬁmmlﬁﬁmwm,mmﬁm,waa%

Unit-V: Nuclear Physics

Basic properties of nucleus: Shape, Size,

[15 Lectures| B—zq:ga‘,, \

Mass and Charge of the nucleus. Stability of the

nucleus and Binding energy. Alpha particle spectra — velacity and energy of alpha particles.

Geiger-Nuttal law. Nature of beta ray
schemes. Positron emission and electron
of beta particles. Kurie plot. Nuclear rea

nuctear reactions. Nuclear reaction cross-sections. Fxamples of different types of reactions
and their characteristics. Compound nucleus. Bohr's postulate of compound nuclear reaction

spectra. The neutrino. Energy levels and decay
capture. Selection rules. Beta absorption and range
ctions. pair production. Q-values and threshold of
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Class: B.Sc. Third Year
Max. Marks: 422 + {(CCE) 7%4 = 50

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

FHE—5 i sifos [15 Lectures]

qAE @ AT O GEA T JERG FON B GA B WY A, ARG
TREAG—IT B8, TR HR 0, FUIfcd T9F, GEEIO T0F, JAFDID,
W&@Wmﬁmaﬁmwﬁf mﬁmawww&qumﬁam
Er%rrfmﬂ‘, WWEET%WQH Fofl, ETR—-Acw o, e guiey 3
gEly, el Hal wR g A dgf Ielge Soaeie Ud geesE wUET, 93
(axor) ram, ST sEmEe Ug drel $97 BT W, T ARy, Aifer sfifra, g
Sded, QWA td AP AffFar @ <wel), AifmEa afifsw @& sy @Ie,
fifrr yor & sfWbal @ Seeww @ sfvenafirs, @fe wifvs, difte
B AT BT qER FBe, FFIAA qF, ¥ g8 Asd, dIE Ared,
feie fdEed Ud Herd |

References:

1. Quantum Mechanics: V. Devanathan, Narosa Publishing House, New Delhi. 2005

2, Quantam 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.11. Bransden and C.J. Joachaim. Pearson Education.
Singapore, 2003

5. Fundamentals of Molecular Spectroscopy: C.M. Banwell and M. McCash, MeGras
Hill (U.K. edition).

6. Introduction to Atomic Physics, H. E. White

7. Quantum Mechanics: Schaums Outlines, Y. Peleg, R. Pnini, E. Zaarur, E. Hecht.
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Class: B.Sc¢. Third Year
Max. Marks: 42%; + (CCE) 7% = 50

Subject . Physics

Paper : 2

Title of Paper : Quantum Mechanics and Spectroscopy

Unit-I: Solid state Physics-1 |13 Lectures|

Crystal Structure and bonding: Crystalline and amorphous solids. Translational symmetry.
Lattice and basis. Unit cell. Reciprocal lattice. Fundamental types ot 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).

TPE—1: oI sraeer w1 [15 Lectures)

fareeeily, WNEAT UF amee: oD T AT SN, RIMITRY TR, $iTee g M, $6Te
U, Fapr AB, AESH @ AfEE geR (Faga 9Rw), R wEels, Wad a9 e
HHIGR, b Bind EER, I BEET TER ofcwd | @1 g 9 &1 ghEw, X-fevol 3
el @ G ST B, X-fPR0 WagAAm | e, Ae-gdiee, Uifdad divevdaie wd
grEgvd @ | B et $ fow dvg fugia, smadt e wd@ wita gwa | HFT-IE dls
(oncHa fada) |

Uni¢-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.

FFR—2: o araRen Hifg@i-—2 (15 Lectures|

faftme wsw B FgEFT-ARte, gl 7 A fagi, TRy 0 Wuifad 99 Madie | i@
qeAIftgr § Buwafed $1 (Chain) &1 e whERv, yanim @ afa Rl Rt
s, sedp $ fARre S, aged v w2 we, R &y 8 werl @
afr | ufa, o vd Wi gEe uerel | afy v o g el @ RN Rigrd | w Q‘Z/
@l fAH, e gl Td g g SE & B0 Weiss 1 A | B-11 dfaeaar @ fag

s
S'AM [15 Lgctures)
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3Ta T fOUTT, ALTUERIems

A HET F v qitfe qguwe S TS AVER AR IR q9T ACAWE
¥ IAI TERT WA

(Serfores T 2019-2020 T 79Y)

Class: B.Sc. Third Year
Max. Marks: 42% + (CCE) %4 =50

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
yoltage 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.

THE—3: arefared gfeTai—1 [15 Lectures]

ol 3vg @7 g Sut WR B ST, SEE S UHIK (p 9 n), e iR e, @
wm,p-nm,mﬁmﬁmaﬂm_mammmﬁmm[g?f:
W),m%awwﬁm,mm$wﬁmwﬂwmaﬂqeﬁr
ARrET e, ve pen W1 SR (e ), oR-fr sftenafo (@< AEETT),
%—aﬁagﬁa,ﬁmm,wm,mm.wmm,wm%—m
gfts, W &y gifdreR (JFET), fe—if g, p-np T n-p-n FIfONER, URI-UdTE Bl
W ufthan, gifovex & Afveneroe a9 |

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. 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.

THE—4: AP YaTgi—2 [15 Lectures]

v (fB-yg €@ gifex) OB, CE 7 CC fn, Tew WA (&R0 CE Weud (@ g
Wwﬁw),oﬁgwmﬁmﬁaﬁmuﬁwﬂwwwm| it A, B.C
ot (afedram), RC YRAe wadds (g srifdn @), Ti-B yT-yd yadd, A g,
fawa oa s, AT, ey o ov swerd R, sty Frgde, Frte gfarr wd @)
wnfirs, Rt @ Wik afers w1 RgE e T EreaT & g HletfUe g1, RC &3
firemmd) S, onam, YR TG T AT U4 HYED S T HIUn
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Solid State Physics, N. W. Ashd?¥tt: 6N Y. WA Warcourt Asia (P) Ltd. 2001

Fou fArar faemr, AeavdenTEs
weF saH ¥ R e weawA SR tuas AVER a AT JuT AW
& TSI AR At
(rerfores |F 2019-2020 | )

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

Unit-V; Nano materials {15 Lectures]

Nanostructures: Introduction to nanctechnology, 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.

TIE—5: RG] |15 Lectures]

I TG 3 SqEtATe @1 UdEE, WA, eR R T 3D, 20, 1D, OD T TE
yerd Ud SA®] JAELIS Bl B, W@SWWWWWWWW
FUi BT TYEET-AT W G (8fed o) ok TR @ A3 (g T e, 9o e o,
¥ R (R e, wTg TE @ et @ A gared (pomerd faewen), Rgd (Bulk) SR
¥ verel @ WA W@ N A eR (qeneTs Rawn), gl w9 # il o e {4 fwed)
AAY gerlt & AT |
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3T fren faamT, ArayERnnaa

OF Famt & fAv Tawd FR Ftaaa AT AR R aur ALARRT &

mqma?mmqﬂ‘rﬁa

( Farfoe F= 2019-2020 & 7))
Class: B.S¢, Third Year
Max. Marks: 50
Subject : Physics
For Regular Students
Practical Sessional Yiva Total
23 10 15 50
For Ex—Student
Practical Sessional Viva Total
35 00 15 50

List of Practical’s

g L B L =

b —

13.
14.
15.
16.
17.

8.

Ol
4l

1]

Specific resistance and energy gap of a ssmiconductor.
Study of half wave and full wave rectification.
Characteristics ot Zener diode.

Characteristic of a tunnel diode.

Characteristics of JFET.

Characteristic of a transistor,

Study of regutated power supply.

Study of RC coupled amplifiers

Determination of Planck’s constant.

. Determination of e/m using Themson's method.
. Determination of e by Millikan’s method.
. Study of spectra of hydrogen and deuterium (Rydberg conslant and ratio of masses of

electron to proton).

Absorption spectrum of iodine vapour.

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-magnetiic material with the help of CRO
Hysteresis curve a transformer core.

Hall probe method for measurement of resistivity. ( ,
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3T i faemr, avaudnrmas

wTaw St & e i arerEe FR suae Avsw gEmr s aur Atawy &
TSUTe AR Hegaed

Acedmic Year (_0 . _ L. '2013}?018 d
B.Sc /II/IIT

There will be Three sections of a Question Paper Section (A) Contains 5 Objective Question of
¥% Mark each Section (B) Contains S Short answer type question of 02 Marks each section (c)
contalns 5 long answer type question of 06 marks each

1. For Regular students :

Section {A) Objec?we 5 v 25
Questions
Section (B) Short Questions 5 2 10
Section (C) Main Question 5 6 30
Total Marks 42.5
2. For Private students :
Section (A) Objective 5 1 5
Questions
Section (B) Short Questions 5 ; 2 10
Section (C) Main Question S 35 |
__Total Marks 50 j
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