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Class: B.Sc. First Year
Max, Marks: 42%; + (CCE) 72 = 50

Subject : Physics

Paper ;o1

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

Unit-1: Mathematical Physics {15 Lectures|

Addition. subtraction and product of two vectors: Polar and axial vectors and their examples
from physics: Triple and quadruple product (without geometrical applications): Scalar and
vector lields; Differentiation ol a vector: Repeated integral of a functien 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.

FHIF—1: DIUGIR GG [15 Lectures]
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Unit-k: Mechanics [15 Lecturesi

Position. velocity and acceleration vectors. Components of velocity and acceleration in
different coordinate systems. Newton's Laws of motion and its explanation with problems
various types of forces in nature (explanation),Pseudo Forces (e.g. Centrifugal Force),
Coriolis force and its applications. Motion under a central force, Derivation of Kepler's laws.
Gravitational law and field, Potential due to a spherical body.Gauss & Poisson'sequation of
Gravitational self-energy. System of particles. Centre of mass and reduced Mass. Elastic and
inelastic collisions.
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Class: B.Sc. First Year
Max. Marks: 42': + (CCE) 7% = 50

Unit-IH: 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 (o
raise a liguid 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.

TPIe--3: T B G T {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; Translational and Rotational motion, Moment of Inertia
and their Product,Principal moments and axes, Motion of Rigid Body, Euler’s equation.

TPIg—4: L [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. Simuitaneity and order of events: Lorentz

contraction; Time dilation: Relativistic transformation of velocity. frequency and wave
number: Relativistic addition of velocities: Variation of mass with velocity.

Earlier Developments in Physics up 1o 18th Cennury: Contributions of  Aryabbatt.
Archimedes, Nicolus Copernicus, Galileo  Galilei, Huygens, Robert Hooke.@w

AP
2l \,Q B.Sc. First Year g%
T 55(333 ng %{L/M &gf\v&“) é%?&m



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)

Foa faret faemT, seawgearerae
was F & v e goawn F0 seawe Avse qErT i auT Avawy
& TSI @il IAfea
(17O TF 2017-2018 B @)

Class: B.Sc. First Year
Max. Marks: 42, + (CCE) 72 =50

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

3‘cb‘|'§—5: 115 Lectures|
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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 Lid.

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

Properties of Matter: 3. 5. Mathur, Shamlal Chritable Trust, New Delhi

Mechanics: D.S. Mathur. S Chand and Company, New Dethi-5.

. 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) 72 =50

Subject : Physics

Paper : 2

Title of Paper  : Thermodynamics and Statistical Physics

Unit-1: Thermodynamics-1 [15 Lectures]

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

ghIg—1: ST 1 [15 Lectures]
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Unit II: Thermodynamics-I1 [15 Lectures!

Concept of entropy. Change in entropy in adiabatic process, Change in entropy in reversible
cycle. Principle of increase of cntropy. 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).

IPE-—2: SN [15 Lectures]
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Unit-H11I: Statistical Physics-1 [15 Lectures|

% Description of a system: Significance of slatistical approach, Particle-states, System-states.

W Microstates and Macro-states of a system, Equilibrium states,Fluctuations, Classical &
M Statistical Probability, The equi-probability postulate, Statistical ensemble, Number of states

jessible to a system, Phase space. Micro Canonical Ensemble, Canonical Ensemble.
| B.Sc. First Year Mw
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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 energy. Grand
Canonical Ensemble.

FHTS—3: wiRkegsg Wiyl [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 increasc in number of particles. Maxwell-Bottzmann
statistics. Molecular speeds. Distribution and mean. rm.s. and most probable velocity.
Constraints of accessible and inaccessible states. Quantum Statistics: Partition Function.
Relation between Partition Function and Entropy. Bose-Einstein statistics. Black-body
radiation, The Rayleigh-Jeans formula, ThePlanck radiation formula, Fermi-Dirac statistics,
Comparison of results. Concept of Phase transitions.

3P4 wifmer A1 [15 Lectures|
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Unit-V: Contributions of Physicists [15 Leetures)

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

FHIE—5: MNfawsfagt a1 dveE [15 Lectures)

ERoHa, B, e, dewar, a |

Text and Reference Books:

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

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

Allied (P) Ltd. Calcutta.
/ .} B.Sc. First Year \K—W
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Class: B.Se. First Year
Max, Marks: 422 + (CCE) 7% = 50

3. Heat and Thermodynamics: Brijlal and N. Subrahmanyam, S. Chand & Company Lud.
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.

0. 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 15 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 Jaegar'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

thermometer.

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

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

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

17. To verify Newton's Laws of cooling.

18. To determine specific heat of Cocflicient of thermal conductivity by Searl’s method.

19. To determine specific heat of a liquid.

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

21, To plot equation of state ar{ Vander-wal
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Acedmic Year ( 3 \/201 7-2018 ‘ )
B.Sc I/II/1T1

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

1. For Regular students :

Section {A) Objec?lve 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 | 50
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Class: B.Sc. First Year
Max. Marks: 42% + (CCE) 72 =50

Subject : Physics

Paper : 1

Title of Paper ~ :  Mathematical Physics, Mechanics 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 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: ldea of line, surface and volume integrals: Gauss'. Stokes™ and Green's
Theorems.

THTS—1: wforfla Wy [I5 Lectures]
<l AN B A, SR T TOEE; YA T sefiy dfew v wwe «difaed) seeeon &9 9
IR A qoHEmETE sgwarT & ), afew g 9ftw &9, |t @1 sawem. w9
IMF T P BT F IRER WAMGH, gore W A2 T THE aa v any
e, SRasie T Fe, AT sries: W, TR, raed SHEe, T, WIF 3
o= 78 |

Unit-11: Mechanics [15 Lectures)

Position, velocity and acceleration vectors, Components of velocity and acceleration in
different coordinate systems. Newton's Laws of motion and its explanation with problems.
various types of forces in nature (explanation),Pseudo Forces (c.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 anu
inelastic collisions.

3HrE—2: B HE il [15 Lectures)
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Class: B.Sc. First Year
Max. Marks: 42% + (CCE) 7% = 50

Unit-II1: General Properties of Matter [15 Lectures]
Elastic moduli and their relations, Determination of Y of rectangular thin bar loaded at the
centre; Torstonal oscillations, Torsional rigidity of a wire. to determine 1 by lorsional
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:, Fquation of
Continuity: Bernoullis Principle: Application of Bernoulli's equation - {i) Speed of Efflux
(i1) Venturimeter{iii) Aspirator Punipriv) Change ol plane of motion of a spinning ball.

§PIG-3: g & GH O [15 Lectures]

TS O TF 996 oy, Hed F WiRAUdel SR we@rdias) 3 Y @1 fw
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Unit-1V: Oscillations [15 Lecturesj
Concept of Simpie, 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: [ranslational and Rotational motion. Moment ot lnertia
and their Product, Principal moments and axes. Motion of Rigid Body. Euler's equation.

ECORERE HEE {15 Lectures|
el el g gMiRE iy @) wfam weerr aradt @i @ gt anadt e 9

afest g Refaw I, v & w2 @ R &1 gres EERYE g ey afa, Sew
STl T BT U, R ST U e, ge fve o TRIgE e

Unit-V: [15 Lectures|
Relativistic Mechanics: Michelson-Morley experiment and its outcome; Postulates of Special
Theory of Relativity; Lorentz Transformations. Simultancity and order of events: Lorentz

contraction; Time dilation: Relativistic transformation of velocity. frequency and waveQM -~
number: Relativistic addition of velocities: Variation of mass with velocity, \(g\\af

: o . 3
Earlier Developments in Pivsics up 1o 18th Century: Contributions  of Aryabhatt. ‘%\
Archimedes.  Nicolus  Copericus.  Galileo  Galilei. Huygens.  Robert  Hooke.
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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.

ShIS—5: [15 Lectures]

HUEHY FiFA: Agdmerd 9 AN F YAV 09 gad e, fftre st & fagi
@, 4, g don 99 AR & WUeEa WO, AT &1 AN am & @
e g aRRadd |

Hfdel &1 RS e 188 ¥ g e, e, Moo suefea, sy
iR, 9, g—9de, $gafee, e, B N a=erel |

Reference Books:

I. 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 I, Mechanics: E.M. Purcell, Mcgraw hili

5. Properties of Matter: D. S. Mathur, Shamlal Chritable Trust. New Delhi
6. Mechanics: D.S. Mathur. S Chand and Company, New Delhi-3.

7. The Feymman Lectures in Physics Vol. I 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-1 [15 Lectures|

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

B 1: IHIASI-1 [15 Lectures]

ISHPAYIY U AShHOTT Wehd, @11 H Jesl ok, 3 ST ga & y9id) dafe. wrEt
BT S §oF I TINGS, <&l oNe, SHETA @1 2w e 9 swa RAfts wee,
P BT JHT, FAURA BT [ IS GG, BETAE [7 SWd Sy | Iy g,
iter gior, dgiat sfom, ot R |

Unit I: Thermodynamics-11 [15 Lectures]

Concept of entropy. Change in entropy in adiabatic process. Change in entropy in reversible
cyele. Principle of increase of entropy. Change in entropy in irreversible process. 1-$
diagram. Physical significance of Entropy. Lntropy 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).

ECIERPE SHRTG-11 [15 Lectures]

Tl B FHeTT, BalS UDHE ¥ U b 9RadE, T ume ¥ s @7 uiad,
, N @ gig & figa Seneia @ oier o wbE § s @ aReds | 1-S e,
>WWWW,WW@W,WWWWWW,WWW
I A, SR A T uvH qd YA H AT | SR B ki e, gea fasg e

@ MONHS TAYHH (FHT T81), FEAVS D IHG FAINE | I =1 § oy (Feuds &
& FHIHRT) |
Unit-111: Statistical Physics-| {15 Lectures|

Description of a system: Significance of statistical approach, Particle-states. System-states.
Microstates and Macro-states of a system. Lquilibrium states.Fluctuations. Classical &

/9\99/ Statistical Probablhty The equi-probability postulate. Statistical ensemble, Number of states
f\(- accessjble a sy m, Phase gpace. Micro Canonical Ensemble, Canonical Ensemble.
DL 4|+ @ \o’)B .Sc. First Year
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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 encrgy. Grand
Canonical Ensemble.

SHIS—3: wiRegara Hifad-1 [15 Lectures]

e @1 aof: Wittty sumeT @ Fees, @91 ©F e @ savery, fre @ e o
WIS gy, Wi el e, v a9 wifed wilean, gd wiftree R
wiRee! T, R g & ford e arRent, @ S| WIRHT SR
TR, BHIde T, gedleedl Jad Sulf, gRrerdl, Somfe &7 vem frem, fiven

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

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

TEE4: Wi MR- |15 Lectures]

wifest g Fer s fRRe & afiea, atess Jureg fave 9 gamr For @
T—HRG—H d1et 3R SIfIpem ywawien 3, wiewe, SRy Td oeiiiTR srRena @
afdey | qmied giRmet: U womied 9 ufim wom ¥ Wew, @ anseger
B oI, BE HFHAT B HhouT |

Unit-V: Contributions of Physicists [15 Lectures)

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

TPHI§—5: Al @1 arrem [15 Lectures]

U TS, THTH. TE], Haade, TN, diecorid, OF, dF, STgRadE, Wi, arev,
FRoaT, GHI, fv®, HeaaH, arsiA |

Text and Reference Books:

I. 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.
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Class: B.Sc. First Year
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3. Heat and Thermodynamics: Brijlal and N. Subrahmanyam. S. Chand & Company [td.
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.Sec. 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 15 50

List of Practical’s

] 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 To determine Young’s Modulus using Cantilever method.

6. To determine coefficient of rigidity by static method.

7 To determine coefticient 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 methed.

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

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

1 To determine heating efficiency of electrical Kettle with various voltages.

] To determine heating temperature coefficient of resistance using platinum resistance

thermometer.

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

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

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

17.  To verify Newton’s Laws of cooling.

18.  To determine specitic heat of Coefficient of thermal conductivity by Scarl’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 7 (-,
/ 21.  To plot equation of state and Vander-walt equation with temperature using M.S. Excel /

W — O

~ § B,Sc. First Year,
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B.Sc VI/III

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} Object.we 5 Y% 25
Questions _
Section (B) Short Questions 5 2 10
Section (C) Main Question 5 6 30
Total Marks 42.5
2. For Private students :
Secticn (A) ! Object.lve ] . ! 1 i 5
Questions | 4
Section (B) Short Questions 5 2 10
Section (C) Main Question 5 7 35
Total Marks 50




Department of Higher Education, Government of Madhya Pradesh @J
Under Graduate (UG) Annual Syllabus as Recommended by Central Board of Studies

and Approved by Governor of M.P.
(w.c.f. session 2017-2018)
3vw fram faemn, meqweeremas
s F & e affs werwn &= svaae Avew gt rpifad qur AR
& TSI EENT I
(7O T 2017-2018 B =Y

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

Subject : Physics

Paper : 1

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

Unit-1: Mathematical Physics [15 Lectures|

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

THTe—1: RIUGID G GEA] {15 Lectures)
2 TR BT, SR T b, gdia vd st 9y va 9qe i sem, 49 9
AR afextey SRS g & ), st g afr dm ik @ seem, T W
IIF TR B AT B IRAR FHBe, sHE el ARy g zee e wRwaty @
Ufeae, Sruass vd @, arardies sTwey, Yy, e, airgds e, T, wle 9
WA yag |

Unit-11; Mechanics [15 Lectures]

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

SHS2: ity [15 Lectures|

ﬁw%,ﬂvqﬁwwfﬁwvﬁraw%%ﬁmﬁé@wq@ﬁﬂﬁm|qﬁzﬁnﬁa§
ﬁwasﬂaﬁm,mﬁﬁﬁmwawm,ww(mraﬁ%ﬁa
IA)PINYMNG T& T TUD I<E0, BEE a6 T o T, PR B SR @ Brany
W&wwﬁwaaﬂ,rﬁwmwwﬁuﬁwwﬁvawaﬁw‘ﬁmw
Sull B FAGIT, @Ot BT PRpg, T $F 9 9AEE SR Teanel 9 e
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Class: B.Sc. First Year
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Unit-11E: 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 1 by torsion:
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
{i1) Venturimeter(iii} Aspirator Pump(iv) Change of plane of motion of a spinning ball.

PR3 GA B A U (15 Lectures]

TARI! UM U9 ITdb Heg, wed H wiRaudell snuareR ss(@<reia]) & Y &1 o,
Ve <o, el IR @ o9 gedrd gud Uow ared fafr w fefer | gw aem, et
DIV, HiRT I~ A, IS ¥ gg Ty 0 gsue IS, UG TG B GHIRET B
qel BRPR & BT @ g8 9@ & MuRe g9 a9ma & EyEn | wWede 6
HGSTH! d Wl UNd, TRREY 7 fdgel ware, Wice N, Akl FiiaRel, aeare &
Ragia, s¥Hel u9g @ SFUE: 1. e @) AT 2. degMieR 3. TR TR 4, Rt
dfc & Tl B g |

Unit-1V; Oscillations [15 Lectures]
Concept of Simple, Periodic & Harmonic Oscillation with illustrations; Differential equation
of harmonic oscillator; Kinetic and potential energy of Harmonic Oscillator; Oscillations of

two masses connected by a spring; Translational and Rotational motion, Moment of Inertia
and their Product,Principal moments and axes, Motion of Rigid Body, Euler’s equation.

ECIERY e [15 Lectures|
T, anedt g smife Ty @ wftm deeu anadl @ifers B aiteve smadl gifers @
i @ Refas sof, T 1 Jg @ e @1 Sied, ey @ geity ofd, dew
HTYOT T BT U, - HAgE vd e, g8 five @t iy ger |

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; Lorentr

contraction; Time dilation: Relativistic transformation of velocity, frequency and wave
number: Relativistic addition of velocities: Variation of mass with velocity.

Earlier Developments in Physics up to 18h Cemtury: Contributions of Aryabhatt.
Archimedes, Nicolus Copernicus, Galileo  Galilei, Huygens, Robert Hooke.

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

SHIE—5: [15 Lectures|

WEH JIFRAS: TEHET g AN B yAT T4 TS ey, RARre wnfrear @ figid
a%mwwﬁ,aﬁﬁwﬁw,w%muw@uw@@m,aﬁﬁw,m
favamor, a1, sngfed don 4@ TRN @ W@ SURROL 4 B WOREE g am @
Y EH IRE |

m@mmlaameammmw@

Reference Books:

I. 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 |, Mechanics: E.M. Purcell, Mcgraw hill

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

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

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

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

Subject . Physics

Paper 2 2

Title of Paper  : Thermodynramics and Statistical Physics

Unit-1: Thermodynamics-1 [15 Lectures}

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

SHIE-1: IHFTRISI-1 [15 Lectures]

YA (4 Iobioi WepA, BT @7 oTedl O, $He Serdl deld @ udTd a9, Sl
I YW o 9 yiiaed, e N, SWNe & fgda frm g swe R s,
ST B T, FARAT B [T I TG, SIS Td SGS SR | 9eg 2R
sifer 5, ugrer som, Sorer i

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, Identity of a perfect gas
scale and absolute scale. Third law of thermodynamics, Zero point energyv, Negative
temperatures (not possible). Heat death of the universe. Refation between thermodynamic
variables (Maxwell"s relations).

TPIE -2 SHEIfA-11 [15 Lectures]

Tl B HHUAl, Wl HepH ¥ Trgrdl @1 afRad|, wdia wew ¥ T @1 ufads,
vl & gy @ g, Soprelia 9 eosaeiia wed & wrerdl ot aRade | T-$ o,
T A, 3 N 9 W A YA # A | SSETiet & g fram, v S 99t
FUMHE TThH (FRE T81), FeAS B ST 9 | SWETfae) @i § day (Faad
HAFHIOT) |

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

Description of a system: Significance of statistical approach, Particle-states, System-states.
Microstates and Macro-states of a system, Equilibrium states,Fluctuations, Classical &
Statistical Probability, The equi-probability postulate, Statistical ensemble. Number of states
accessible, 10 a system, Phase space. Micro Canonical Fnsemble. Canonical nsemble.

(v

W -
L
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Helmholtz free energy, Enthalpy. First law of thermodynamics, Gibbs free energy. Grand
Canonical Ensembie.

@3  wiRaray AR |15 Lectures]
e @1 oA wiReera sauroT @1 aec@, o va g A et Rem @ 988 w@
W v, WR e, Rmem, freem 9 e giftedr, gd witear Rrer
il gmd, 6 e & o afmg arRent, wen sneTe ) AIgE aaEIEa
TR, WD IR, Sodleedl HEG SOl TRIed, HENTaE @1 yud fAzm, few
T Iofl, U PAAIGA TRIFGS.

Linit-1V: Statistical Physics-11 |15 Lectures)

Statistical Mechanies: 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 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.

IBIE—4: i Hifdar-11 [15 Lectures)

HiRe®! DI FHorn amaprer, fFawer o wiyear, afieay e faaver g ge@r o &
T 9+ W Aged, Haade diecordy HiRkEal, e @ver w1 faaven, i @,
T—Ae—Ad a1 R Afrwan gwea 4w, ufdEy, SR U9 smaTR srERenall @
yfdeer | F@icH |iREa: uefym weaAigrdl 9 Uelve ®ew § Waw, 9w sgeEed
bl JA, TF HABHH B FhedT |

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.

SHIS—5: Wfrwfast &1 areE [15 Lectures]

UH.UA.4T, QH.QF. 18T, Jadae, Jeliad, diecwifie, ofel, 9, mgwadE, ©fih, Jiey,
ETeurad, Wi, fewre, Faar, g |

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. '
5] D .Se. First Year A
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Class: B.Sc. First Year
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3. Heat and Thermodynamics: Brijlal and N. Subrahmanyam, S. Chand & Company Ltd.
New Delhi,

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

6. Laboratory manual of Physics for undergraduate classes, 1. P. Khandelwal, Vani
publishing house, New Delhi.
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Max. Marks: 50

Subject : Physics

For Regular Students

Practical Sessional Viva Total
25 10 15 50
For Ex-Student

Practical Sessional Viva Total
35 00 ) 50

List of Practical’s

| 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.

3. To determine Young's Modulus using Cantilever method.

6. To determine coefficient of rigidity by static method.

7. Todetermine coefficient of rigidity by dynamic method.

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

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

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

Il To study conversion of mechanicat energy into heat using Calender & Barne's method.

12, To determine heating efficiency of electrical Kettle with various voitages.

13, To determine heating temperature coetficient of resistance using platinum resistance
thermometer,

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

I5. 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.

I7. " To verify Newton's Laws of cooling.

I8.  To determine specific heat of Coefficient of thermal conductivity by Searl’s method.

19. To determine specific heat of a liquid.

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

21, To plot equation of state and Yander-wall equation with temperature using M.S. Excel /

G | U
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B.Sc I/I1I/111

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) Object:ive 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) Object.we 5 l 1 5
Questions 3
Section (B) Short Questions 5 . W 2 ' 10
Section (C} Main Question 5 7] 35
Total Marks 50
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Class: B.Sc. Second Year '
Max. Marks: 42%; + (CCE) 7% = 50

Subject :  Physics
Paper : 1
Title of Paper : Optics

Unit-I 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 cye-piece.

TP~ S gaTfres [15 Lectures]

WWW,WW%@W.WWWW,W%W
ﬁﬂﬁ,ﬁﬂ?ﬁ,ﬁﬁﬁﬁﬂﬂ@?ﬁawmaﬁlﬁmaﬁm
&R, v faued g savie Wl | s wew @ Fruers (TomeRs) vd 39w
WA, AT # S5 o frepra B anawuemdr | Yied  ®igT S5 |

Unit-11 Interference of light [15 Lectures]

The principle of superposition. two slit interference, coherence requirement for the
sources. optical path retardations. Lateral shift of fringes. Rayleigh refractometer and
other applications. [.ocalised [ringes, thin {ilms. 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 Ftalon.

THIE—2 BT T afaeor [15 Lectures)

31Wwﬁﬁﬁmwféw,ﬁﬁaﬁwmaﬁmw,wmﬂu
wmﬁaﬁ,%ﬁwwﬁwﬁw,ﬁmﬁcﬁa@ﬂaaammﬂm
fos, aaell fivem, 1 sremmor Riade waw W o frer @ afier g aay |
SRR S (T gwia @ ), AmeceT wieem, s Bx SmEr 59
Wﬁ(&).ﬂﬁawﬁuwaﬁﬁm%ama%@aﬁaﬁs@wm
ﬁrafwwgag{awﬁaﬁmﬁ?ﬁamaﬂﬁw,tﬁsﬁﬁﬁwﬁwwﬁwm{

Unit-ITI Diffraction [15 Lectures]

(=3
€&r

Uy

e e : . D vers
Fresnel’s theory of hall’ period zonc. dilfraction at straight edge. rectilinear Q

propagation. Diffraction at a slit. phasor diagram and integral calculus methods.
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(rerforer |+ 2018-2019 ¥ &)

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

Ditfraction at a circular aperture and a circular disc. Rayleigh criterion of resolution of
images. Resolving power ol telescope and microscope. Outline of phase contrast
microscopy. Diffraction at 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.

SPIS—3 faad= [15 Lectures]

B D SIEPIAG wicad & gk, A oR W) fJgds, WRed™ ™A | Ea
Bl R fIods &1 evE w4 wAEd AR, g grRe, geig @l W (dad,
yfafeml & e @1 Yol & HEie | XY 9 Yeeel #1 f[AdeH emar, o9 done
HereEll @ W wIET | N wAER (iREl R faadE, Saar R, aeaa e

T, e e 9few & fveT e 97 sad T g Wl IR sERiF @l
e emar | 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 electro magnetic waves in anisotropic media, uniaxial and
biaxial crystals, symmetric nature of dielectric tensor. Double refraction. Hygen's
principle, Ordinary and extraordinary retractive 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.

IPR—4 gaor [15 Lectures]

YT TR P IR UHa, e gEeE R @1 ogavl, qudd gidd werd -
SaTes g favarwer | Waw, i 7 Ak gaer & 9o | faga gee TR @l
JEAR AEgH W WOR©, UE—aig 9 fE—oei fhwd, o IRk @l wAid
Tp, fg-ermddm, s @ Rgia, AERY 9 SEERY adeid, BHe @l YH, TP
_ e fred # ger d@eRv | ete oW, geid 9 <RigRi G ol $Wed g

m , Ifve FORE g FUIN, THEY gUiF g GERMIER I gHST AU | Fﬁ%n
\J oy
Q\ Unit-V Laser and Photo Sensors {15 Lectures} D

A brief history of lasers. characteristics of laser light. Einstein prediction. Relationship Y
between Einstein's  coeflicients  (qualitative  discussion).  Pumping  schemes. M
Resonators. Ruby laser, He-Ne laser. Applications of fasers. Principle ot Holography. ( S
Photodiodes, Phototransistors. and Photomultipliers.

2y : B.Sec. Second Year Q”L
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Class: B.Sc. Second Year
Max. Marks: 424 + (CCE) 72 = 50

$PhIS—5

oo 9 Biel OV

[15 Lectures|

MgIEE UGl § wRe ([UmeRes fadEen), ufdE gomferdl, YiHed, el duR,
Efra—fAsmT SR, doR & SUINT, BAITH & Ngid | Biererrs, ®icl giieey

T HIE] AR |

References Books:

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

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

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

Addison-Wesley.

-1 O A e

3]~

. Optics: A. K. Ghatak, McGraw Hill Publications.
. Principles of Opties: 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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Fog faran feemer, weawder amae
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Class: B.Sc. Second Year
Max. Marks: 42'4 + (CCE) 72 = 50

Subject . Physics

Paper H

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 fields. Work done on a charge in
an electrostatic field expressed as a line integral. conservative nature of the electrostatic ficld.
Relation between electric field and electric potential (E = - V V), torque on a dipole in a
uniform electric field and its encrgy, flux of the electric field. Gauss's law and its application
for finding E for symmetric charge distributions. Capacttors, conducting sphere in a uniform
electric field, point charge in front of a grounded infinite conductor. 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-Mossotti
equation.

THTE—1 ﬁﬂﬂﬁgﬁﬂﬁ {15 Lectures)
fafa § gerwe @1 Fem — wfw wu H, fdgd &= E @ Rer amder & et fiyga g
Ty et faeRer wq o Rer fagd &3 # R0 e R o F w
W aw FEFAT HU A forgdr, ReRr U@ &7 &) weell wa | RQEd &9 e
g # |y (E=-V V), T 994 fRpi a7 9 fgya o1 oneel @ swes s faega
85 &1 G, TG & om T gHEr g ogw fGaRe &g E @ uReod d
ITANT | HWulRE, wHey fEd &3 3 TdaR ade, [ gedlgd 9w aied &
gy g A | WGRd, WIdEd @B SuRef # WHFRR wie [quria,
URIIEIATe, Yavt g gav A p, fAverns |y D, P T E H Way, aeiHyq—are
HAIHROT B srorfden T |

Unit-2 Magnetostatics {15 Lectures]

Force on a moving charge. Lorentz force equation and definition of B, force on a straight %_
conductor carrying current in a uniform magnetic field. torque on a current loop, magnetic M
dipole moment, angular momentum and gvromagnetic ratio. Biot and Savart's law. uvd

calculation of H for simple geometrical situations such as Solenoid, Anchor ring. Ampere's
Law, VxB = pod, V.B = 0. Ficld due to a magnetic dipole, free and bound currems,k ;w'a%
magnetization vector (M), relationship between B, H and M. Derivation of the relation VM D\\I"M

= J for non-uniform magnetization. '

&
4| B.Se. Second Year @k’M char™ @N\\/)
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Fou fram fawmr, Feawder awe
s F & v e geuse IR Iewws AvsE @R ARIfAE du1 AvTwRy
& eqITd R FFAfea

(Q&ITTTH wF 2018-2019 € 1))

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

s_cﬁl'g—z Rem grhcd [15 Lectures]

feddy i amd™ W qA: AN g GG UG B B ulRuryr, H aRmard) aeid
B RGBT &3 H I W del, IR o0 W I A0, RS g e, iy
FIT q SgRIAEEE U, arae-—dae & fum W s oRfuafayl § o
® MUET (QRATDBT UF U do1d), TR &7 afRuedfa Bam, veB = pd @ VB - 0,
Y@y f3ya eNT 98 9 Yo R, gRET |@feer (M); B, HUG M & e, ardesy
A grferd yg1ed 8 VxM =J &7 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 circuits.
decay constants. LCR circuits. AC circuils. complex numbers and their applications in
solving AC circuits problems. complex impedance and reactance, scries and parallel

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

SHE—3 ﬁlvg?r g 9 IE-GRT [15 Lectures}|
TS &R, IRT B J, SIS &1 FHIGR0T Ud Fiaey qEeRvl, fBvas @ B 3
AelTed URuer faweryer, LR @ CR IR9y & oR1 ¥ 9fy 9 &/, sw—Fgiss, LCR
giRuer | AC uRae, Fffisr Tt o S gyl gN1 AC uRRmy ¥ @fiisn e,
RUEH, Ao T4 AR SATE B B BRAT| Q Ok, AC TfRuY gRT fid @
S, Wfed qOE, ¥ v A qedd 3 gy wfw o wen Sfte frert § faee
1 Hqellpd, oid fagfa @t St |

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

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

E as an accelerating field, electron gun, discharge tube, linear accelerator. E as deﬂecting"—"‘
field - CRO, Sensitivity of CRO. Transverse B field; 180° deflection, Mass spectrograph and b‘\kﬂwﬁ
velocity selector, Curvatures of tracks for energy determination for nuclear particles:

Principle and working of Cyclotron. Mutually perpendicular and parallel E & B fields: Y
Positive ray parabolas, Discovery ot isotopes. Elements of Mass Spectrographs. Principle ol M)
magnetic focusing (lenses). (WE

TPIR—4 faga ¥ g &3 ¥ aRfe ol & 1y [15 Lectures] RN
(95T GUBR B T BT UET TS TEAFE 9 uv JFE e [ T @Ry ) @7/“/\75
51 - B.Sc. Second Year @jﬁl/ )
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Fewr Tan s, avawder amae
waF FamH & v aiie qeamn Fd AT AvE q@RT SRR 9T Aeagey
& TSI E@RT HJAfea
(refuten |7 2018-2019 § #19Y)

Class: B.Se¢. Second Year
Max. Marks: 424 + (CCE) 7% =50

TRU &9 P WU A E, selagH A, oo At Wiy wwe, E fAdus a3 @
Y # CRO, CRO ! JIfRa | o9l B &, 180° faerer, geome Waeioms a1 i)
Rretaes, A1 woil & wxgas &g Fof & guf A agar, wgEEEE (@9 AE)
@l Rrgid 9 B 95, AR @ Tead E 9 B &, ue-RheT @ qeaer,
LA BT W, G WIS B Ao, b B a1 fegie (&) |

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,
Llectromagnetic field energy density. Povnting vector. Electromagnetic wave equation. Plane
electromagnetic waves in vacuum and diclectric media, Reflection at a plane boundary of
dielectrics, Fresnel’s Laws, Polarization by reflection and total internal reflection. Waves in a
conducting medium, Reflection and refraction by the ionosphere.,

IPIR—5 faga e [15 Lectures]
g geem v, o @ fow Reg awe 99, ouS Rem @ smeen 7
AR WU, W T A R, FBrR, Rer Rga & # Iwl deedd @
ﬁﬂwmuﬁwﬂﬁﬁmWﬁi,mﬁ?{aﬁwwﬁﬁTW,ﬁ@ﬁﬁW%
WWW|WW,%QWWW,%WWWW
# wae g gRen a9, Wi @) 9ead §d8 @ TRadE, see @ frow
WA ¥ gaor 7 gof afdRe wiads, aoe W § aN, aeEvSs @ gRT
WRTGET F 39ac |

References:

1. Berkley Physics Course. Electricity and Magnetism Ed. £. M. Purcell Mcgraw Hili

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.

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

Masschuetts.
Schaums Outline of Begining Physics 11: Electricity and Magnetism
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3o fraw fasmr, AeAwder e
whaw Fa3t & 0 wremms FAT FeTUN AvST gART St auT Aeawd &

TS T@ART HepAfea

(2A&TFONR BT 2018-2019 A1)
Class: B.Sc. Second Year

Max. Marks: 50

Subject . Physics

For Regular Students

Practical Sessional Viva Total
25 10 15 50
For Ex—Student

Practical Sessional Viva Total
35 00 15 50

List of Practical’s

Study of interference using biprism.

Study of diffraction at straight edge.

Use of plane diffraction grating to determine ;. D: 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 |aser by diffraction.

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

13. Setting up and using an clectroscope or electrometer,

14.  Measurement of low resistance by Carey-Foster bridge or otherwise.
I5.  Measurement of inductance using impedance at different frequencies.
16.  Measurement of capacitance using, impedance at different frequencies.
I7. Response curve for LCR circuits and response frequencies.

I8.  Sensitivity ot a cathode- ray oscilloscope,

19. Use of a vibration magnetometer to study a field.

20, Study of Magnetic field due 1o current using Tangent Galvanometer.

21. Study of decay of currents in LR and RC circuits.
22. Study of Lissajous figures using CRO. @)’\’\r/\)\
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I ey faamer, Aatawderenaa

wias Fana & e aif¥fs aeass F0w svaae #vsa qant e aur seawey F
USIYTE @AM Heqarfee

Acedmic Year ( \2/0'17-2018 )
B.Sc I/11/111

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) Objecifive . " 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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Fog fam s, seawder emaa
ww wEH & v e wame S AT Avsa g AR Fun Ay
& TSAATe GaNT ARG
(2afore w7 2018-2019 F &1

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

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 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.

SHIE—1 SqTfARiT gt [15 Lectures)
Wrad AR 3aed, Bie © fagd, MareR Tdg R 39, efHicd A ud
I, o gA, Uadl ofdl @ WAl a Wged Wi g9 | fagrer g faeio
g, v famed @ s@vie walod | AW geR @ f[uyd (oTHs) Td S
P, SR g oW Mg o arazdear | S g ggi A |

Unit-11 Interference of light [15 Lectures]

The principle of superposition, two slit interference. coherence requirement for the
sources, optical path retardations. Lateral shift of 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 ol 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 BT BT AfTHIT [15 Lectures]

AR &7 Ragid, 2fiee wfdevn, wdl @) @l Wagar & sravadmdr, UEreiy
uy B HeH, ol &1 ai¥ad fvend, Y@ @l Rbdg e 9 30 AT, IR
s, uerely fibed, &1 STAMTR WIgh® ddqe ¥ a1 fhed ¥ afdexv, =e+ 7o |
o fFS (TR gaa & o), Aewed AlE@RoEd, §9e g YEE @)
Farded (), |1 o IRy dNTeEd @ TR T AoiH Y @ alelg &1 URYE
frerteor | sger o afevor # fgar @1 faaRe, $H R afaswem va gere |

Unit-111 Diftraction |15 Lectures|

Fresnel’s theory of half period zone, diffraction at straight edge, rectilinear
. propagation. Diffraction at a slit, phasor diagram and in gldl calculus methods.

B.Sc. Second Ye*lr
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Foa fran fawmer, avawRer ame
as Fat & v affe aguEA FHE Feaae #vsd AN I FuT Aeawey
& TSAI AR AqAe
(3teafoTeR T7 2018-2019 F o)

Class: B.Sc. Second Year
Max. Marks: 42% + (CCE) 7%2 =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.

gHIE—3 Rad= [15 Lectures]

B & AePNAE Besy w1 g, O dR W fIgda, WRendm WA | U
R W Bgda @ o vd aeEed bl g gRe, gaE e W fAad,
wffrel @ favea @ Yo @ HAd) | gradl g gemedl] &) fgeT ewan, B dIe
ﬁWﬁWWINWWWW,%ﬁWW,WW
AT mRrada dfe, Af @ fves e den g7y fiow @ Bl ORI gewy @
fodes e | ol |

Unit-1V Polarisation [15 Lectures)

Transverse nature of light waves. Polarization of electromagnetic waves. Plane
polarised light — production and analysis. Description of Linear. circular and elliptical
polarisation. Propagation of electro magnetic waves in anisotropic media, uniaxial and
biaxial crystals, symmetric nature of dielectric tensor. Double refraction, Hygen's
principle, Ordinary and extraordinary refractive indices, Fresnel's formula, light
propagation in uniaxial crystal, Nicol prism, Production of circularly and elliptically
polarized light, Babinet compensator and applications, Optical rotation, Optical
rotation in liquids and its measurement through Polarimeter.

IHIE—4 gavr [15 Lectures]

YT AT @) IFuTel T, Agd gR@ia TR &l govl, wee gfed gerd -
Sares g fageryer| YRae, gdw g ddgdm gavr &1 avE | fage gReE Gw @
argaT R ¥ woRw, qe-af 9 fR-oely freed, widgd <R @ WA
W,%—W,WWW,WWHWWW,WWQﬁW
sefrr fopeeet # werer wEwel| fefa frew, gofm g g e 1 SdrEd d
Sroomor, AT HRE T AR, FHTiR i 7 GANEeR F gHPT HT |

Unit-V Laser and Photo Sensors {15 Lectures|

W‘/ 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. [@/ O
(M
oA L VY G B Sexomd Yo @Lqiw }\,\M @"’5‘\,{
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Fea favam Riwmer, starver emaw
i FAmA & v aitfe aouwe F TTS AvSH @R AT au ATAveY
¥ TeI9 T@NT AegAed
(3¥&TT0TR § 2018-2019 | @)

Class: B.Sc. Second Year
Max. Marks: 42%2 + (CCE) 7% = 5

32515‘—5 ﬁ\_rl'i’ g BT we [15 Lectures]

MEEH ol H wRY ([oree fagwEn), uffem yonfadl, YTy, wdl durR,
BfATA—A3ME ook, oo} & ITAFT, BT &1 Rgld | BITrsrars, Biel S
g BT Hoo IR |

References Books:

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

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

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

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

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

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

. Lagers: Theory and Applications: K. Thyagrajan and A. K. Ghatak.
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oo e fasmer, Aeawer emaeT

wias Famt & v aiftfe aeuss ¥ regaer Avsa q@N segufaa o Avawey
¥ o9 garn waafed

(&I FF 2018-2019 & w19

Class: B.Sc. Second Year

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

Subject :  Physics

Paper : 2

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

Coulombs law in vacuum expressed in vector forms, calculations ot electric field E for
simple distributions of charge at rest. dipolc and quadruple fields. Work donc 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, 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-Mossotl
equation.

ELgE! ﬁeﬂﬁw [15 Lectures|
faata # wera & fFaw — wfew wy 4 Qg a5 £ 3 Rer amaw @ W fgyga @
Tqefa oMt fIeRer &g Mo | Rer fogd &3 # B sy W fRar e od
X e wEEe v A o, Rer fagm e @1 wRell @l faga am Ak
g # w9 (E=-V V), v wAF R a3 A fgya &1 amepl g sual 9a | faga
8 W Welad, WA @1 (gn T gEer wAfd e fiavy 8 E $ uReerw A
Syt | Wi, sy fga &9 § Meer aree, W gedia s wee @
g g woamw | wifdga, wiitgm @ SuRufd # dEeier e wEi,
WRIAEi®, gavl g gaul |afae p, fRemod |fewr D, PTG E H wsu, qenRoa—arar!
HATBRY B S0 des U] |

Unit-2 Magnetostatics [15 Lectures)

Force on a moving charge, Lorentz force equation and definition of B, force on a straight
conductor carrying current in a uniform magnetic field, torque on a current loop. magnetic
dipole moment, angular momentum and gyromagnetic ratio, Biot and Savart's law,
calculation of H for simple geometrical situations such as Solenoid, Anchor ring. Ampere's
Law, VxB = poJ, V.B = 0. Field due to a magnetic dipole, free and bound currents,
magnetization vector (M), relationship between B, H and M. Derivation of the relation V>M
= J for non-uniform magnetization.
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Feq g f3umT, #eaweder arEa
s Fans F v afife weawa A A Avsw q@m FAfie a9 Atawey
& TSAUT q@NT (A
(2erfores 7 2018-2019 & w19

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

Wg—Z Rerr g dhd {15 Lectures]

T o 3T R g FRG ad FHIGIV Ud B BT W], MY aNIErE] w@es
B gEO & H I W q9, gRT U R I MY, R 9@ I, B
HIT 9 SRS IUTd, Srdle-Hare &1 Mg, wvel saneaa aRifdal 4 H
HI IOET (RAMRAGT UG UFHR qard), TR &1 gRudia 190, V«<B = pod 9 V.B = 0,

fEs@ g™ g9 @ oy, PEST AT (M): B, HTd M H Hed, 3rmwd
q grafha uged 3 V<M = & T |

Unit-3 Current Electricity and Bio electricity (15 Lectures)

Steady current, current density J. non-steady currents and continuity equation. Kirchoff's
faws and analysis of muitiloop 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 parallct

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

THE—3 ﬁg_aamaam‘r—w [15 Lectures|

W YR, ¥R 99 J, 3RATE &R FHIG01 T4 |iaes qdieRv, feei® o g o
Aol ufuer fdeatwor, LR 9 CR gRuy # a1 &1 gfg 9 &8, &g—f*gdme, LCR
aRuer | AC uRuer, Wi g R 9 A gR1 AC uRuer d uffy uferen,
Jeacd, Aol vd FAER AR PIOEA @ | Q YO, AC uRuy gy wfdd &
SUGET, Wed [N, ¥ ud A Tegd g g wida @ gyer | Sifdw et F faed
1 FIATD, Vg fdgd ®7 Seid |

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 us applications of principles involved.

E as an accelerating field. electron gun. discharge tube, linear accelerator. E as deflecting
field - CRO, Sensitivity of CRO. Transverse B field: 180° deflection. Mass spectrograph and
velocity selector, Curvatures of tracks for energy determination for nuclear particles;
Principle and working of Cyclotron. Mutually perpendicular and parallel E & B fields:

&

Positive ray parabolas, Discovery of isotopes, Elements of Mass Spectrographs, Principle of@

magnetic focusing (lenses).

TPE—4 R 7 gaow &7 § R o @ ol [15 Lectures] Dy KXW~

(az# guavat @ aufa # srd&n Ua'a* T v v Fw e Rgr e aev ) @\/‘4/9 '
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Foa fRien e, Aeawder amae
waw Fat & v affs weaww 0T svaee svew qEmn st qur Avaw
& {9 G@RT IgAfea
(eTTOT FF 2018-2019 T AW

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

WY & B ®Y A E, gelag T, Rfe Afden, W s, | Reus a9 @
w9 # CRO, CRO & GRS | AIgyRey B &%, 180° Rraem, seqam Wl af 47
frciaey, St &vif & e &g oo & el @) 9, wEae (So HTT)
&1 e 9 $9 ugfl, 99ER 9 oEd E @ B &9, SM-fROT @ geaey,
SFHITTY &1 W, T WG $ o, Jab1a Bied 1 figia (&) |

Unit-5 Electrodyramics [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, 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.

IPR—5 ﬁ@ﬁﬁ'cﬁ [15 Lectures]
faga gR@em W, uve @ Frm, flgd 9w g9, s W @ sdee G
THIGAT WY, ¥ T I IR, SnR, Rer fage ool teade @
[T &) e @Y e, Hawad o Wi B v, Rem g
®1 Iort g | o wfew, fgm grew av wEwee frald td i e
4 wRad fogd e a9, Wi @) wad 9aE Q@ WEds, Bee @ e,
WIGAH W gAv T QU AR uvac, aeld Aegd A a9, s1aeEves § E
RTER e |

References:
1. Berkley Physics Course, Electricity and Magnetism Ed. E. M. Purcell Mcgraw Hill
2. Physics Volume 2, D. Halliday and R. Resnick
3. Introduction to Electrodynamics: D. I. Griffiths, 4" Edition. Printice Hall.
4. Electricity and Magnetism: S. S. Atwood Dover.
W 3. Electrodynamics: Emi Cossor and Bassin Lorraine, Asahi Shimbunsha Publishing Lid.
r6v 6. From Neuron to Brain: Kuffler and Nicholas. Sinauer Associates. Inc Pub. Sunderland.
[ Masschuetts.

7. Schaums Outline of Begining Physics I1: Electricity and Magnetism \
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oo ey fawmer, aeawder e

Fa® TN & fAU ISTEH FAT HEAUA HUSA G@RT HAATHT TUT ALTRRY &

TOqTd 5@ 3sfAfea

(2a7foTe |7 2018-2019 ?ramp
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 50

List of Practical’s

ST S ORNG e

e e
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_
b

15.

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.
Determination of wavelength of Laser by diffraction.

Determination of radius of curvature of plano-convex lense by Newton's

Characteristics of a Ballistic galvanometer.

Setting up and using an electroscope or electrometer.

Measurement of low resistance by Carey-Foster bridge or otherwise.
Measurement of inductance using impedance at different frequencies.

Measurement of capacitance using, impedance at different frequencies.

Response curve for LCR circuits and response frequencies.
Sensitivity of a cathode- ray oscilloscope.

Use of a vibration magnetometer to study a field.

Study of Magnetic field due to current using Tangent Galvanometer.
Study of decay of currents in LR and RC circuits.

Study of Lissajous figures using CRO.

Verification of Network theorems. m/‘ 93
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T e fsmer, Avaweremaer

s wamst & v e gewss Fw eags Avew gam Heeife aur Avawde &
ST EART Al

Acedmic Year( = = 2017-2018 L)

B.Sc I/TI//HI

There will be Three sections of a Question Paper Section (A) Contains 5 Objective Question of
72 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) Object.lve 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
Cuestions
Section (B) Short Questions 5 2 10
Section (C) Main Question .5 | 7 35 |
| Total Marks : 50
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3T e e, Aeawder s
waF Famt & v aife weawra Ff srvaas Avew qEm e aur ATawdY
& TeIUTe EaRT HqAIed
(QeATOTE J7 2018-2019 F @19

Class: B.Sc. Second Year
Max. Marks: 42'2 + (CCE) 7%= 50

Subject : Physics
Paper |
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-piece.

THTR—1 ST gaTfirent [15 Lectures]
WIaeH 3R aqged, wie o Rgid, MAETeR §dg U8 39an=, Teiicd a5 ud
ST, o gF, Ul ol @1 A g HAged B g | fdejver T fasroor

gaer, avf fauem g orEvie WA | RS yer & fues ([emers) wd S e
T, AT § 95 o e @l raTHedr | VRIS g BT A |

Unit-I1 Interference of light [15 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 films, interference by a film with two non-
parallel reflecting surfaces, Newton’s rings. Haidinger fringes (Fringes of equal
inclination), Michelson interferometer, its application for precision determination of
wavelength. wavelength difference and the width of spectral lines. Intensity
distribution in multiple beam interference. Fabry-Perot interferometer and Etalon,

SHIE—2 WHTE DI AferHer [15 Lectures|

SR &7 faeia, Bl wfdevo, el & a1 Hagar @ ATgegsdal, ThEnd
T HT Hew, Gl @ uifias fvamam, Yof &1 Ruagiier @ =g gy, e
fibl, varell fibew, 31 SRANTRR Wadd |ag ¥ a1 [hed | AIAHeol, e I3 |
gfeR 5ot (T gora @ o), MEEead @RIeRITEd), §9h 8N WHh b
Teres] (), T oY R awreed &7 R du aviEmd v @1 drers & uRYE
furfeor | Iget g9 @y # g o1 @, Bl R e ud gl |

Unit-111 Diffraction [15 Lectures] U

\
Fresnel’s theory of half period zone. diffraction at straight edge. rectilinear Q)u LH‘““
propagation. Diffraction at a slit. phasor diagram and iegral calculus methods.

1] B.Sc. Second Year @\OJ - g" ,
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Foa fran faemr, megweer e
s Famat ¥ fov IfE wusEaA FA WA AvSA G AT dUT Aeavey
¥ TSAITS TANT AefHAfe
(2Y&7T0T FF 2018-2019 & &Y

Class: B.Sec. Second Year
Max. Marks: 42Y + (CCE) 72 = 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 contrasl
microscopy. Diffraction at N-parallel slits. Intensity distribution. Plane diffraction
grating, Resolving power of a grating and comparison with resolving power of prism
and of a Fabry Parot etalon.

THIE—3 faad= [15 Lectures|

BT @ ISHITE dfeay @ fagio, Wrfl R w fGads, ERend TH | Thd
R W fgdw @1 oW T4 wAeEd [, gudm gRe, gand gddl Uy,
ufafrel & fvres @ Yo @ Beid) | el 7 geaEl @1 fdaed sl BN FRIC
JeAGTl B AHEY FET | N TR 2 W =, dgar fawwer, gEae feda
I qrrgde AR AR @ fves aHar dun sEd A @ el IR ged B
fodes emar 9 gt |

Unit-1V Polarisation [15 Lectures]

Transverse nature of light waves, Polarization of electromagnetic waves, Plane
polarised light — production and analysis. Description of Linear, circular and elliptical
polarisation. Propagation of electro magnetic waves in anisotropic media, uniaxial and
biaxial crystals, symmetric nature of dielectric tensor, Double refraction, Hygen's
principle, Ordinary and extraordinary refractive indices. Fresnel's formula. light
propagation in uniaxial crystal. Nicol prism. Production of circularly and elliptically
polarized light, Babinet compensator and applications, Optical rotation, Optical
rotation in liquids and its measurement through Polarimeter.

TBE—4 gaa {15 Lectures)

YT G &) oI e, fagd gee AR 1 gav, wAa T gert -
Searee g favoer| Yew, g 7 ddgdE gavr F1 av | faegd geern 33T @
srAnl e 3[RV, el a fgosefm e Whge R @ EEiAd
g, E—ormdem, g BT fFET, TRV g SRR qTE, $Ad B, T
e e § worw Werv | Fiete Oon, w9 Sy gere @ S d
fazeryor, afiee HERe o ydr, GERNT g g dARHIcR | §HET A0 |

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-Nc laser. Applications of lascrs. Principle of Holography.

Photodiodes. Phototransistors. and Photomultipliers. QL\L g/
[
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seg fen fsmmer, Feavder amEe
wias s & fore aifif® ggusa FET FEIGT RUSH GaART ARG T AEATy
® TSI SR HgATfed
(e7f0T w1 2018-2019 F &1E)

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

SHIE—5 WoR 9 BT S [15 Lectures)

AgAE e § T (U faeE), airdT gonfardt, YoHed, Wal ey,
Afrm—TT oo, ofaR © SUUNT, BTl BT RIS | BIISRE, Biel SINiRes
g Pl T AT |

References Books:

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

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

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

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

. Principles of Opties: 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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Fea Rran e, Feawder ama
was Femit & e e gouss Fiw rtaws Avse qEn sepifdE aur Aeawy
& TSI T@AN AT
(QFerfores w5 2018-2019 & @)

Class: B.Sec. Second Year
Max. Marks: 42; + (CCE) 7%2 = S0

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. 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 fiekl.
Relation between electric field and electric potential (E = - V V), torque on a dipole in a
untiform 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.

B Wﬁqﬁ?ﬁ (15 Lectures)

frafa # oo @1 g - 9ty w9 A [fga &3 E @) ReRr ade & wvel f2ya @
aqga omyet fAawer &g o | fer fRAgd g3 7 5 smw w® P ™ w7 W@
¥ Wgw wAEHHET wu 9 foae, Rev Rge &3 @) dwell vl @ a3 ok
forra ® Haa (BE=-V V), Us 99 gy a3 d Gy @1 omE g gwd 9o | e
&3 BT WAdH, T B U g el W ey ARy g £ @ uReed
IUET | AT, wAwd Qg &3 # TaeRr gad, G gedlad s arde @
TE fog W ooy wWitgd, wifded @ SuRgfd # |urior. e |k,
TRTARIAie, §aoT 9 gav wieer P, favemys |few D, P Ug L A Hey, delEga—are

/> THTERROT 1 HTOTeIh ST |

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

Law. VxB = . V.B = 0. Ficld due to a magnetic dipole, tree and bound currents, W“(A

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

4| I’dk]_)‘;f/\c,,Sec0nd Yea-@\,@T/ Satle
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3T Rran R, weawder awe
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Class: B.Sc¢, Second Year
Max. Marks: 422 + (CCE) 7 = 50

SHIE~2 Rer gwow [15 Lectures|

fesdl T 3 WR g ANG 99 WHIGROT U9 B @Y oA, 9 g ares
I JEBHE & H @ W A, URT Y R I Y, gEag ge s, iy
AT G SRS U, ae-dard & frgH, Wl sy aRRefREr § |
@ U (WA TE UHY goAT), TN B gfRaefty fem, veB - ud T VB - 0,
THB BT g1 9% g a9 IR, grah= dfeel (M): B. H W@ M 7 Ted, 39H%y
H grifdT ga1ed ¥ 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 circuits.
decay constants, LCR circuits. AC circuits. complex numbers and their applications in
solving AC circuits problems. complex impedance and reactance, series and parailel

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

SHIE—3 %WHW—W (15 Lectures|
WIS 4N, IRT Ued J, 3RATS IR WHIGNY TF Fiaey WHIaRv, @xeis @ fHam g
Hoeled uRuy favetsor LR d (R aRuy # a1 @7 gig 7 &1, eru—faars, LOR
ufuer | AC gRu, Hs weard sk S8 uanT g AC iRay § iy wfeamen,
AEH, FoN Td qHMIGR SIS B E B | Q ONE, AC Uy gNT wd o
ST, AR UIH, Y vd A Fegw I faga wfdm & gwor | e el ¥ fags
BT A, g fIgT BT i |

Unit-4 Motion of Charged Particles in Electric and Magnetic Ficlds [15 Lectures|

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

E as an accelerating field, electron gun, discharge tube, linear accelerator. E as deflecting
field - CRO, Sensitivity of CRO. Transverse B field; 180° deflection, Mass spectrograph and
velocity selector, Curvatures of tracks for energy determination for nuclear particles;
Principle and working of Cyclotron. Mutually perpendicular and parallel E & B fields:
Positive ray parabolas. Discovery of isotopes, Elements of Mass Spectrographs, Principle of

S

@

magnetic focusing (lenses). WA
IHR—4 e 7 geew &= § il wof @ 1 [15 Lectures|

(Fel GyEvoll & gUT F FUYT TAB TIADIT TeT U7 HEw emT R |)
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Foa e fasmr, #aeawdeyr amww
s Fwes & fov aiftfe gewwe R atads Avse qERT eI dun Aeawde
& TSI GIRT IpAITea
(Qe7i0Tes | 2018-2019 & #I19))

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

TR HF B WY W OE, gelae A, fAdue Afder W e, £ Regs a9 $
Y H CRO, CRO &1 FUIZAT| 3y B &, 180° 7o, oA WFIumd a1 I
frereres, A Fof & HyEs 3 FO B U BT ghdr, FRIAEH (SHf qoE)
&1 gl @ o ugly, SRR @ Edd E d B &, 99-ARU @ WA,
IMFAICTY B W, TUHIA WFEITE & Heldd, Jrd e B Rigr (35) |

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.
Electromagnetic field energy density. Poynting vector, Electromagnetic wave equation, Plane

electromagnetic waves in vacuum and diclectric media. Reflection at a plane boundary of

dielectrics, Fresnel’s Laws. Polarization by reflection and total internal reflection. Waves in a
conducting medium, Reflection and refraction by the ionosphere.

FHIE—5 ﬁ'egﬁ DIGEA [15 Lectures]
foga gR@ WRon, oRe @ M, e 9Ee 39 o W @ e g
TAIGAT WY, W@ T g W, grawr, Rer Rga &9 #§ 9o, dewda @
faveros oRT ©9cd @) Heroudl, Howad @1 WAIGROT B vemaHy, e greg e
BN Il e | aEfe Wity AT gy a3 wEEen, fata od wRee weg
H e g geed a¥, wEEd @ 9Ead 9O 9 WIadE, Bed @ e
U’ W gEel g QUi SARG WAk, e WRgH H a8, IS & gl
TR g AIa |

References:

{, Berkley Physics Course. Electricity and Magnetism Ed. E. M. Purcell Mcgraw Hilt

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.

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

Masschuetts.

7. Schaums Outline of Begining Physics 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 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, D- lines of Sodium lamp.
Resolving power of telescope.

Polarization by retlection 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.

1. Determination of radius of curvature of plano-convex lense by Newton's rings.
12, Characteristics ot a Ballistic galvanometer.

13.  Setting up and using an electroscope or electrometer.

4. Measurement of low resistance by Carey-Foster bridge or otherwise.
I5.  Measurement of inductance using impedance at different frequencies.
16.  Measurement of capacitance using, impedance at different frequencies.
17. Response curve for LCR circuits and response frequencies.

18.  Sensitivity of a cathode- ray oscilloscope.

19, Use of'a vibration magnetometer to study a field.

20, Study of Magnetic field 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. V (
@ a‘( Sato- )
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3T faram e, AvawReremas

waE Fanst & v G geaww el srtaae AvEe qEN AR aur ARy &
TSIITH TIRT HAea

Acedmic Year ( 2017-2018 - )

v
B.Sc [/II/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 guestion of 06 marks each

1. For Regular students :

Section (A) Objec'fwe 5 v, 5
Questions
| Section (B} Short Questions | 5 2 10
Section (C) Main Question ! 5 6 30 |
5 Total Marks 42.5
2. For Private students :
Section {A} Objective | 5 ' 1 5
Questions L i
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 H |

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. 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.

THIE—1: FafeH Fifran—1 [15 Lectures]

U Ud XM gEre faEd v, wwr v fafewe, wreges gag, S-an
uReea=1, aEI—-&U gadl, A WFY JAF, aXT U@, OXT g @qg 97 &6
FYRON, goraSA B - g, e, dRT AW 9 TN Bad, gEeiHan
BT AT &1 THgid 9 SarERvl MfSER WERY g 3D Helid TR |
T, TR HeA= GX WA TG | T BeAd & TAAI R |

Unit-11; Quantum Mechanics-2 {15 Lectures]

Time independent Schrodinger cquation: One dimensional potential well and barrier.
Boundary conditions. Bound and unbound states. Reflection and transmission coefticients
for a rectangular barrier in one dimension. Explanation of alpha decay. Quantum
phenomenon of tunneling. Free particle in one-dimensional box. eigen functions and eigen
values of a free particle. One-dimensional simple harmonic oscillator, energy eigenvalues
from Hermite differential equation, wave function for ground state. Particle in a spherically
symmetric potential. Rigid rotator.

T2 Faien gifya—2 [15 Lectures]
iy afeflk AR e te-favia fiva 99 9 e, 9Mi I, 9§ ° 39g

| v
JIERATY, MAHR TR (1-D) | WRIEd d GRITAT 0N | o—&Tg P AregT, o jr
& Fared Te | h-fad srad § qaa Bl gad U ¥ e ted 9 amema (\vE

A UE g wedl arad Sifers, ERTSe 3ddd FHaR0 ¥ S9$ AGTE A/, o
QFGJ 3T T 3T o, A FAHT [T F F91, & g | \_/_’(\’ﬁ-
Unit-111: Atomic Spectroscop\ |15 Lectures] Cb

‘/9 cThndYé Mgg 2 [Dm
9\'\ RL CDuben)
\ (i\9&'g-%M ‘@9‘"‘% pyy attt)
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Class: B.Sc. Third Year
Max. Marks: 424 + (CCE) 72 =50

Atoms in electric and magnetic fields: Quantum numbers, Bohr model and sclection rules.
Stern-Gerlach experiment. Spin as an intrinsic quantum number. Incompatibility of spin with
classical ideas. Orbital anguiar momentum. Fine structure. Total angular momentum. Pauli
exclusion principle. Many particles in one dimensional box. Symmetric and anti-symmetric
wave functions. Atomic shell model. Spectral notations for atomic states. Spin-orbit coupling.
L-8 and J-J coupling. Zeeman effect. Continuous and characteristic X-rays. Mossley’s law.

FPIS—3 REL 1L R AR A [15 Lectures|

et 7 g e ® URATY] — qaien Weie, e} died g ax9 (Selection) @
am, weHd-Tem YA, wH — HEWd (Intrinsic) FEICA WX | GHCT Bl RRAH
frgia @ i | wef @i /97, BIEA WaeR GHd IV G, 9ihel
sude fagia | e g oo # Jgaeu—wa@dl @ Sl ovT Bed, IREY]
DY AGY | URATTAE orERe i Wegw godn, g9 aRfge wufdm, L-S g -
T, S WTE | FAd d ATReneroTd: X-fRer wegt, At @1 BE

Unit-1V: Molecular Spectroscopy {15 Lectures]

Various types of spectra. Rotational spectra. Intensity of spectral lincs 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.

SHIE—4 AT '\‘Q’@"@ﬁ"f{ {15 Lectures|

fafr=r TR @ Wagr (goleH), ot WagT, avima @i @) dlaar 7 ff-amos
I & 97 X, ARG 9T / F-mRAofas e @) wwe 9o, g &g S,
SRR (@) At v, 9 wnd | W g uld Wi X g ga@]
diae, gelaelre auis | 91 Jifu-graaR AfHedT, Hd Hred Maid, (b d =5
gravemt, yfedifa T wpedifi |

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-sections. Examples of different types of reactions
and their characteristics. Compound nucleus, Bohr's postulate of compound nuclear reaction,

g, b e

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

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

SHIE—5 T Aifaa [15 Lectures]

TS F e[ T GEA T ARG FOT B s B e s, A
ELHE--ATATT FIS, TR AR oM@, IOIId  Toids, SRR 07, 1B,
TG & g1 o1, NG B Ny, Wl e o ameR, ARG BT e e
W S, JIFH-FT B T U0 G, TEIR-Ted 78 de—fwer quimy @)
IHfA, L, HS WR TG em 9gfy, OeE Soie Ud soeele WHEY, Tee
(W)W.%WWW%WWW,E@W,WW,W
SEIEH, Q-9 wd Afawy Afafhar 1 <gel), WS afifra @ sy wre,
fafi=r veR @1 sffFrmet @ Saevw @ sfYenEfe, difte TR, 9he
TG sfifshar B dreR sifvwer, sdqewEl 43, w9 97 A, ®ie wied
ey fawsd v Ao |

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

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

. Quantum Mechanics: Schaums Outlines, Y. Peleg, R. Pnini, E. Zaarur, E, Hecht. \P\
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Class: B.Sc. 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).

THR—1: 3 arERar Hifa— [15 Lectures]
foreeelia, WRoeT ud amEEe: ey g ofreedy o, RATATINYT WA, GTdA® T 3Ty, goTe
ﬁa,qmm,maﬁ?%m(méﬁmﬁmw,m'mwﬂw
ISR, BoAd Gd BaeRr, o BREd TR IR 1 @1 g 3T o 9k X-Bheil Q
fbwa & w3 @ X[ WggHmdt | srafas, We—wded, aiftas divevars U
EARINE Sy | O/ wered @ fy dvs Rrgra omodl v wd wity wh| BIRT-O #tes
(o g |

Unit-II: Solid state Physics-2 {15 Lectures]

Lattice structure and properties: Dulong Petit. Cinstein 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.

THE-2: 3R srawer Hifyd—2 [15 Lectures|

fafire wonr @1 syeT-ifee, st g fea RiE, TR U0 REIeE a@ Pris | ow
mﬁwam@waﬁsﬁmhain)mwﬁmwﬁw,wﬂuawﬁaﬂﬁmﬁ,ﬁ?ﬁu-Jd_
Hﬁﬂwm,ﬁﬁﬂﬁﬁ%@w,m—mﬁWJﬁaw,mﬂaﬁumﬁﬁ A’
aﬁmlgﬁ,mwmg@aﬁawmmﬁWﬁm@ﬁmmﬁﬂwﬁwﬁ@ y ot
B [, e e T die gaEn SR & B Weiss BT Rigia 1 B-H $frerar @ feme

Unit-I11: Semiconductor devices-1 mjj\—z/
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Class: B.Sc. Third Year
Max. Marks: 42% + (CCE) 72 = 50

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

ELOERKE arefarers a1 [15 Lectures|

STl dugl BT AL Toll W BT STTE, SHETerd § UK (p d n) ST v Teeiear 99
H G, p-nﬂﬁ,mﬁm’\@mwrmw,mamaﬁ%ﬁﬂsﬁwm@ﬂ
W),WWaawéwaﬁm,ﬁﬁmﬁwﬁvﬁﬁuwﬁmaﬁW,
Ayt e, udd pn AR TR GhRen e, ari-fee sfenatie @E—a ),
fg—oiive e, oo o srts, BIE) Sie, 7o Soat® eErs, WeR dF, S-edie
gﬁﬁ. Y &= warg gifver (JFET), fa—<f& gﬁﬂ?ﬁ p-n-p d n-p-n TN, YRI-YAE P
Al ufthar, oifSiey @ sfase am |

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

Amplifiers (only bipolar junction transistor). CB3. CE and CC configurations. Single stage CL:
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 fecdback
on input impedance. Qutput impedance and gain. Stability. distortion and noisc. Principle of
an Oscillator, Barkhausen criterion, Colpitts. RC phase shift oscillators. Basic concepts ot
amplitude, frequency and phase modulations and demodulation.

IPTE—4: s gfamai-2 [15 Lectures|
v (B-ga W FifmeR) OB, CE @ CC fen, Toel w9 (R0) CE vdvs (s a%j’
I gRue), Q fig wgen gRuer, faeh ¢ Ml wfawn, fwe @ er amw ) @ AL B, C

yaRid (afm), RC YT wade (amafr smfpar ob), wi-B ge-ga warw, g sk y
frrg od um, gRfEE, Bt ufdamen W woeHe G, SN wieds, i gftERT o e \l

wifdcg, P 7 wiR, ey &1 fFgia dun a6-8R9T @ gRgs, Safe Dfs RC we Vi (‘,W’f’]}
feremdy Afers, smam, gl wd @won Argee vd wwE@ @ qA STauRon |
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Solid State Physics, N. W. Ashd®$f: 58RI L2 Barcourt Asia (P} Ltd. 2001
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Class: B.Sc. Third Year
Max. Marks: 42%: + (CCE) 72 = 50

Unit-V: Nanoc 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.

EEJERT A ggred [15 Lectures]

Al AREAIG: A SAAIETST @ G, WS, aneR PR e 3D, 2D, 1D, 0D A4 weeE
yeTef Ud Fh! SERRnatt BT €, WIE Ud HaNIBAE YN, 99ieh IR YHIG BT G SwH)
B Bl [T ¥ FR (dfen am) iR W A = (< gran) RBfRd < wafis 2R
S ATl (R gEv, o U o ared] @ N e (unene fawer), Rwga (Bulk) oiR
?‘?{‘rwﬁaﬁwmgﬂﬂﬁw (ToTcHes faRen), Wipfae w9 U W g S fved |
41wt & SgEEI |

References:

1. 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

Solid State Electronic devices. B. G. Streetman, 11 Edition Prentice Hall. India.

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

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

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

7. Electronic fundamentals and applications. J. D. Ryder, Prentice Hall. India.
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Max. Marks: 50

Subject :  Physics

For Regular Students

Practical Sessional Viva Total
25 10 15 50
For Ex—Student

Practical Sessional Viva Total
35 00 I5 50

List of Practical’s

1. Specific resistance and energy gap of a semiconductor.

2. Study of half wave and full wave rectification.

3. Characteristics of Zener diode.

4. Characteristic of a tunnel diode.

5. Characteristics of JFET.

6. Characteristic of a transistor.

7. Study of regulated power supply.

8. Study of RC coupled amplifiers

9. Determination of Planck’s constant.

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

11. Determination ot e by Millikans method.

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

[3. Absorption spectrum of iodine vapour.

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

[5. 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.

i8. Hall probe method for measurement of resistivity. w\
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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 :

T
Section {A) | Object.lve 5 [ v 55
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'five 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 i |

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. Two slit experiment with electrons. Probability. Wave
amplitude and wave functions. 1leisenbere’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.

TPH—1: A qifran—1 (15 Lectures]

B T AT YTy fagd wiE, w0 fivs fafewer, mreged wwg S—anred
UREEE, IRO-G GAW, SEW R gEm, w9r Yde, T 7w 9 @)
AfTROT, geiEE A $1 fR—Ree ua, uilied, G e g v e, Rigwad
1 ARREaar o Rrgld 7 Samre, sReR wiieve 7 Swe) Term SrRom |
g9, TR Bt W AT IR | T BoH B TRHREIERT |

Unit-I1: Quantum Mechanics-2 {1§ 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 gigen
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.

THIE—2 Fqicq qifAdhi—2 |15 Lectures]

Y AR AR wiero: te-Rda fwa &y 9 yrdr, i o, 9 9 oes y

SFIRATY, FATABR R (|-D) | ORI T YR oM | o—erd B e, T 4

& FAICH e | TH-f1T arev ¥ o B, gaa @1 B¢ SN G Ud g Qusnu»‘i)

4| U foHg wra aad Sifers, evAEE aee WHIGNYT 9 9U@ AITSTE A, Ta

HERAT PT IMFT wafe, Meird Wifhe fovma & w1 ge gofe | L
[15 Lectures| @J,/

Unit-111: Atomic Spectroggopy \U
1 r {  B.Sc.Third Year W
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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 angular momentum. Paulj
exclusion principle. Many particles in one dimensional box. Symmetric and anti-symmetric
wave functions. Atomic shell model. Spectral notations for atomic states, Spin-orbit coupling,
L-S and J-J coupling. Zeeman effect. Continuous and characteristic X-rays. Mossley's law,

SHE -3 TRV WFg D) [15 Lectures|

%@?ﬁﬂawaﬂﬁm—wm,Wﬁ@ﬂam(%lection)"cﬁ
o9, wer—ree W, g ~ e (Intinsic) TCH R | @O @ R
Rrgd & el | wef ol w9, oy Rwer o sl G g @
W%ﬁlwﬁmwﬁw—wﬁ?ﬁamﬂﬁ?ﬁaﬁw,m
Wmlmmﬁgﬁﬁﬁﬁw,ﬁmmmﬁm 1-S T J-J
A, T 99T | qad © et X-fIRT wWagT /el 7 R |

Unit-1V: Molecular Speetroscopy |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 encrgy. Anharmonicity. Morse potential. Raman effect, Stokes and
anti-Stokes lines and their intensity difference. Electronic spectra.  Born-Oppenheimer
approximation. Frank-Condon principle. singlet and friplet states. Fiuorescence and
phosphorescence.

SHE—4 s Wagepd [15 Lectures]

fafi~ s & Wagr (@vimw), goff Qagn, avfmr i @ Saar 7 -
o B AG A, WA T/ fF-IRAmie o] @ we 9wl g g e,
SEHIRAEY (arrgfa) | A fava, we v W@ 7 Ul vere @ g g

e, gele e aoima | i aifemrae wfeeear, Be ered Rigia ted T B
ravery, wiraIfiy g Wi )
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. Encrgy levels and decay
schemes. Positron emission and electron capture. Selection rules. Beta absorption and range
of beta particles. Kurie plot. Nuclear reactions. pair production. Q-values and threshold of
nuclear reactions. Nuclear reaction cross-sections. Examples of different types of reactions
and their characteristics. Compound nucleus, Bohr's postulate of compound nuclear reaction.
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Fo fn Remr, svawdrreamEs
Tas waH F fv affe ueaEd SR U AUST g1 HARITR qUT HEATE

& (U EIRT HqAfea
(erfore | 2019-2020 & &)

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

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

TPHIe—5 g difes) {15 Lectures|

S & Horqd O WS AT AT T @ g B WY [fhar, AfRETg
AHAG—ITATT BIS, MR YR Vb, IUIAD TOTh, YERRUT T[0H, AP,
WD B qor o1, FRE @ i, Feld, I TAT PR, AfdG BT wenfdwg g
A B, HSB—FY FT T TG Foll, MR- oH, fler—fewo guime
yR, gEE, ol WX UG em ugfy, dullgE Sogdiw ud geldel uEe,
(@) e, et Saenyor ug T B B uRE, VR ARG, AE AR, g
GIEE, Q-AT Td WS AR &1 TFell, WD A BT IR FIT,
fof= wpR @ sfWfFarel ® SeExer @ sfenelves, A T, s
A JFAfEE ) aER AfEed, sEFATE WA, w9 g8 dted, @i Aled
AT fawsT v Hera |

References:

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

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

3. Quantum Mechanics: Concepts and Applications. Nouredine Zettili, Jacksonville tate
University, Jacksonville, USA, John Wiley and Sons, Ltd, 2009

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

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

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

7. Quantum Mechanics: Schaums Qutlines, 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 02

Title of Paper : Quantum Mechanics and Spectroscopy

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

Crystal Structure and bonding: Crystalline and amorphous solids, Transiational symmetry.
Lattice and basis. Unit cell. Reciprocal lattice. Fundamental types of lattices (Bravias
Lattice). Miller indices Lattice planes. Simple cubic. Face centered cubic. Body centered
cubic lattices. Laue and Bragg's equations. Determination of crystal structure with X-rays, X-
ray spectrometer. lonic, covalent, metallic, van der Waals and hydrogen bonding. Band
theory of solids. Periodic potential and Bloch theorem. Kronig-Penny model (Qualitative).

TIE—1: O arawey Hifwi—1 [15 Lectures]

ool ¥aeTT U 3EuE: heeeia 7 aifireeiid ofl, RIFORYT I9Rfe, e @ amR, 3678
el Yobd SIad, Wadl & difde der @aga dfew), Rer gasie, GE 990 AR
TATER, BAd Divad OATEN, 3= Dfgd oeR Afewd | @9 g 97 B guwee, X-faeal 9
fied & WAl Fid eee, X-fevvr Wagsmd | amafe, 9e-Sared, gricae diveNdrd Ug
BgoE ded | o Ul & fau duve fhgla, amadl fve w@ =i wg ) sifEa-0d dled
(quTeHes faeee) |

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 ferromagnctic domains.
Discussion of BH hysteresis.

-2 Br e Hifadi—2 [15 Lectures)

fafte So @1 Sgaiv-dite, FEeE 7 (e figlh, yane vd weEiftas 99 e | o
yHIfge g fgaenflgs &€ (Chain) & e Iieww, uerla g @@ g, feda
TRReET, geag @ faftte Sun, agedR-ww | e uwE, gRer 8 d geri @)

aEfRaT | v, oy wd W gEem uered) W Ud o g Smee @ Rewrd fegid ) w/
@1 forom, ofie g T AT A SmE B T Weiss o fagiay B-H diferear #1 fadem |

Unit-I11: Semiconductor devices-1 [15 Lectures|
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Io e famer, Aeasgremas

wias Fami & v afitfe geasn F0a wtawe Avee g IepRifiE qur Avawdy
& 9 g@N AR

(2&7fOrF TF 2019-2020 ¥ 9R))

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

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

THE—3: sEfaTes gidwai— [15 Lectures|

Foit 9ot BT I, Goll TR BT SR, AFE b YHN (p 9 n), ATadEar e afedierdr, SR
B T, p-n G, SIS # AFT O d1 g7, o 9 vy dER s A aw garE (T
FEAG), S W G AT AN ) [y, W favg @ TR e @ e,
Afrepr =S, Tpd pon B srre (fEn e, aw-fawa afvenetid (TE-g1 amwE),
fg-eiiva gfde, Reew, ov s, BTl SRIE, TaHE Iis Srars, MR 9, B-ediha

gftr, WY &% warg gifewer (JFET), B—wR yReefl, p-n-p @ n-pn FifReR, om-vaE @)
Afaaia ufsw, ez & JFTeTaiF a5 |

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

Amplifiers (enly 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.

TIR—4: sEfaTeE giaaai-—2 [15 Lectures]

Y (fB—ya @ ¢ifSmes) CB. CE ¥ CC fwn Usd & (@0 CE wdud (@¥=+ d
i aRue), Q fRvg Waged uRuy, Freh g fefa wfdamn, fwg vd amt @m ) @1 ACB.C
yde (afdman), RC gRae waeie (gl sefar am), @B qo-Ua Wais, qAFEe g,
fowg v oy, gATE, e ufdeen wowoTerE fa, sl oiteds, feea wfiEmen od o
5.'6” wnfic, gl 9 ¥, Sfem w1 foga wen aig-geea @ gites, ®iafie Difers, RC del Q\Olﬂ/_
faremfy SHerz, smam, amgfa vd Hon ArgauT O WHEE D Yo RO |
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Solid State Physics, N. W. Ash&gﬁ;gﬁﬁsﬁiﬂﬁ.%\%?ﬁ%%warcourt Asia (P) Ltd. 2001

3Tg 08T fawmr, segudenens

FaaE Fst & e arffe wemwn SR s Avsw qEw aepifie @ Aoy
& TSI FENT IR

(TR T 2019-2020 A aTY -

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

Unit-V; Nano materials [15 Lectures]

Nanostructures: Introduction to nanotechnology, structure and size dependent properties.
3D, 2D, 1D, OD nanostructure materials and their density of states, Surface and Interface
effects. Modelling of quantum size effect. Synthesis of nanoparticles - Bottom Up and Top
Down 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.

ELERT A ugref [15 Lectures|

T EREG: A Seerolt @ TRn, W, STBR PRk O 3D, 20, 1D, 0D S weE
yarRl vd I avensll $ B, WA U9 R AS Ui, FICH IMHN 9T &7 Ufawegel, 3%
O BT HEO-AR @ R (@eH o9) Wk FIR @ W (T eee) R T ot AR
A feRETEl (34 gew), uig vd o arddt @ A el (qomers Rieven, BRga (Bulk) @R
T gt Y AREET g N N N ([UeRe Rawen), Wl @y A U o are S e |
T gart & armaET |

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

Solid State Electronic devices. B. G. Streetman, [l Edition Prentice Hall, India.

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

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

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

7. Electronic fundamentals and applications. J. D. Ryder, Prentice Hall, India.

=

S\

oy O
_ e\, 7 T QL
Y ) S \Q\/UM‘M ey




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 2019-2020)

ITa fam fQemr, segwernae

waF FAN & T TeuHA Fenrd Ftaud AvSA gaRT HAUufia aur Avawey %

TSI &R Fegafea

(e 55 2019-2020 & )
Class: B.Sc¢. Third Year
Max. Marks: 50
Subject . Physics
For Regular Students
Practical Sessional Viva Total
25 10 15 50
For Ex—Student
Practical Sesstonal Viva Total
35 00 15 30

List of Practical’s
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Specific resistance and energy gap of a semiconductor.
Study of half wave and full wave rectification.
Characteristics of Zener diode.

Characteristic of a tunnel diode.

Characteristics of JFET.

Characteristic of a transistor.

Study of regulated power supply.

Study of RC coupled amplifiers

Determination of Planck’s constant.

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

electron to proten).

Absorption spectrum of iodine vapour.

Study of Zeeman eftect 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.
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3T e Remer, Avawerema s

wids Fst F v e qroaws FFAT HeAAS AVSH gART IR auT ARy F
TAITe E@NT HgAIee

2017-2018 )
v’
B.Sc /I

Acedmic Year (

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) Object'lve 5 v 25
Questions B L
Section (B) Short Questions i 5 pi 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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Feu Ran famer, Aeagerenas
wTaF Fnst & e aiftfe TewEe R sreaus Avse gaRT Seeifea A Avawdy
& Todq ERT FepAfad
(TR T 2019-2020 & TR

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

Subject : Physics

Paper |

Title of Paper : Quantum Mechanics and Spectroscopy

Unit-I: Quantum Mechanics-1 {15 Lecturesj

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

TPHIE—1: FqicH Fif®—1 [15 Lectures]

P TG T geer fagd uwa, g five fafeve, wrued w9, S-anmen
ORI, @RU—pv BT, W R gam, a¥ e, o 9 @R 9T @
AMEREN, gAagE &1 fg—Reie wam, wiffedr, ave o @ a9 wed, ETgurert
@ fRaaar 1 Rigla 7 ST, ISR Sfewr a S Hoyd sEuRu |
AT, IR BeAd R AT 900 | G99 Bl 6 FATHRI R |

Unit-11: Quantum Mechanics-2 |15 Lectures|

Time independent Schrodinger equation: One dimensional potential well and barricr.
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 eigenvalucs
trom Hermite differential equation, wave function for ground state. Particle in a spherically
symmetric potential. Rigid rotator.

ng—2 TaieH gifad—2 [15 Lectures]

T AR AR wen - g gy g g, dwid w98 9 sieg
JORATY, ATATATHR YRR (I-D) | WG URTHT 0Tk | o873 & Rl YR
B FIEH el | UH—IHm qaw § qq S, g B B T Bl Ud angeE
9| U faim avd arad Sifers, BwIge agdd HEIGRYT ¥ TEe IMFE A, Hel
3EREAT DT TG o, el AT fawa & wv1, g ool |

Unit-111: Atomic Spectroscopy [15 Lect

e

L _hUJ___‘Dﬂ-‘._ IV o™ (5(9W7



2

&

Department of Higher Education, Government of Madhya Pradesh

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

F= fvam fasmmer, wewgderemaer
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& TTAT GART HepAlfea

(7T | 2019-2020 & GlEY

Class: B.Sc. Third Year
Max. Marks: 424 + (CCE) 74 =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 angular momentum. Pauyli
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,

THE—3 URHTO] e IR Y [15 Lectures|

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.

THIS—4 Ivifes Waghepid) [15 Lectures)

%FQFTWH%W(W),WW,WWSﬁa%Fﬁwa%me
H@aﬁa@@,wmﬁmW/%—Wﬁmmaﬁmm,m%ﬁGﬁ
Wﬁﬁﬂ&@wﬁh%ﬁwwma@maqﬁ@w@rﬁam
W,Wﬁmm|ﬁmﬁw,%wm,@ﬁa%

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 bea ray spectra. The neutrino. Energy levels and decay
schemes. Positron emission and electron capture. Selection rules. Beta absorption and range

of beta particles. Kurie plot. Nuclear reactions, pair production. Q-values and threshold of

nuclear reactions, Nuclear reaction cross-sections. Exampies of different types of reactions
and their characteristics. Compound nucteus. Bohr's postulate of compound nuclear reaction

2] , 25 B.Sc. Third Year e A
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I foven Rawmr, AeeeraEa
wias Ft ¥ fav alis qeawa FAT wtgae Avsa @N FFARE U ATAwRY
% 9 AT Heafea
(erforer w7 2019-2020 ¥ &19))

Class: B.Sc. Third Year
Max. Marks: 42Y; + (CCE) 72 = 50

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

SHE—5 AP Wi [15 Lectures]

WS & ey O Yo AT JERT B B owA B WY b, i
AYAS—TTT B8, MR AeR T0d, JqANdd IO, JRERE T01H, DTS,
TG B Yl O, WG B arpld, weld e qun oveR, FiRe & Wi 1@
Fq Holl, IFH—FT F T 0F FHoll, WER-Ace [AuH, dei-fdeor avimy 6
gafd, <YMl 9l WR UG &7 ugf, deiig S U4 gelded W, aud
(axor) fram, dieT eyl U diel 97 B R, TR ARG, e sfafsa, g
SAEH, Q-AF Td MG G @ <well, TWeE eI w1 e @,
fafrr g ® sfRfpaiel @ Saewer @ fenafte, A @ife, difte
AHBIY AMGHET B e FWHed, FefqagaRlt 3, §9 g5 Asd, DY A,
TWE faEeT 1d Aoo |

References:

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

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

3. Quantum Mechanics: Concepts and Applications, Nouredine Zettili. Jacksonville tate
University, Jacksonville, USA, John Wiley and Sons. Ltd, 2009

4. Physics of Atoms and molecules: B.11. Bransden and C.J. Joachaim. Pearson Education.
Singapore, 2003

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

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

7. Quantum Mechanics: Schaums Outlines, Y. Peleg, R. Pnini, E. Zaarur, E. Hecht.
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Class: B.S¢. Third Year
Max. Marks: 42% + (CCE) 72 = 50

Subject : Physics

Paper 12

Title of Paper : Quantum Mechanics and Spectroscopy

Unit-1I: 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 mode! (Qualitative).

IHE—1: I ey A1 [15 Lectures]

e, O ud andye: heedy T Al did SN, YeriEvy SHiEfy, Sied T amay, gard
U, HGobd G, FAH @ HfE TER dagd dew), MR gEele, Wee 99| avd
TGN, A Pigd UHTER, 3T BT UGN ool | A g 97 @ FHEee, X-fEeerm 3
el & G oie &Y, X-fEve WdeHard | aTaied, 9E-wded, Uifcdd divgald Qd
gragivg @0 | ad Terel @ fou dvg freta, amadt e wd efta ywa HIFT-T dise
(e faga) |

Unit-11: Solid state Physics-2 |15 Lectures]

Lattice structure and properties: Dulong Petit. Einstein and Debye theories of specific
heats of solids. Elastic and atomic force constants. Dynamics of a chain of similar atoms and
chain of two types of atoms. Optical and acoustic modes. Electrical resistivity. Specific heal
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.

THE—2: o IR Hifda—2 (15 Lectures]

fafiee s @1 sgeiT-aRte, angAcH § Ras fga, yery @ uwHitas 99 Rudid | Ua
wAMgE § Buwaas <1 (Chain) @ Tad THERY, yHeng 4 el R, Qe
yfRrE, saaet @) fARke 9w, dgeiF-Bw faw| gfa s, gree &F A uerRl &
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Class: B.Sc. Third Year
Max. Marks: 42%2 + (CCE) 742 =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
voltage characteristics and one or two applications). Two terminal devices. Rectification.
Zener diode. Photo diode. Light emiiting 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: el gidai—1 |15 Lectures]
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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 impedancc,
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: arfenerd g2 [15 Lectures]
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Solid State Physics, N. W. AshdSft: SN, WPt Warcourt Asia (P) Ltd. 2001
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Class: B.Sc. Third Year
Max, Marks: 42%: + (CCE) 72 = 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 nanoparticies - 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). Naturalty occurring nano crystals. Applications of nanomaterials.

TPIR—5: AT garRt {15 Lectures]

39 e S Eeerl @ uREd, WREA, STHR AR O 3D. 20, 1D, 0D A TR
sered Ud ST RS FT Ted, TGE TS HCRIGE I, FiCH TR UHId P Heuer e
WWW—%GW(WW)WW@%(ﬁﬁ@ﬁ)ﬁf@ﬁjaﬁwﬁ’cﬁﬁﬁ
3 R (R e, g TS e sie) @ S gere (qoree o), R Bulk) SR
e Tarell @) WReE U GO ¥ SR (QUTeRE fawe), SptaE w H orl S A A fheed)
A9y garert @ I |

References:

1. Introduction to Solid State Physics. C. Kittel, V™ 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 Dclhi 1977

Solid State Electronic devices, B. G. Streetman, 11 Edition Prentice Hall, India.

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

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

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

7. Flectronic fundamentals and applications. J. D. Ryder. Prentice Hall. India.

o

B.Sc. Third Year



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

s
Department of Higher Education, Government of Madhya Pradesh g -3 @\) l

Feg e fasmn, weaudenmad
TaS FAH & AT ISTFA R HEUTA AUSH GANT I[ATHT TUT AeAwRYy F
TSI SaRT HAled
(Srarforew | 2019-2020 & &)

Class: B.Se, Third Year
Max. Marks: 50

Subject : Physics

For Regular Students

Practical Sessional Viva Total
25 10 15 50
For Ex—-Student

Practical Sessional Viva Total
35 00 15 50

List of Practical’s
Specific resistance and energy gap of a semiconductor.
Study of half wave and full wave rectification.
Characteristics of Zener diode.
Characteristic of a tunnel diode.
Characteristics of JFET.
Characteristic of a transistor.
Study of regutated power supply.
Study of RC coupled amplifiers
Determination of Planck’s constant.
Determination of e/m using Thomson’s method.
. Determination of e by Millikan’s method.
. Study of spectra of hydrogen and deuterium (Rydberg constant and ratio of masses of
electron to proton).
13. Absorption spectrum of 1odine vapour.
14. Study of Zeeman effect for determination of Lande g-factor.
}5. 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.
8. Hall probe method for measurement of resistivity. Z ,
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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 :

e — iy ——

Section {A) ObjecFive c 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) Objec'five 5 1 5 ‘
Questions L
Section (B) Short Questions 5 2 10 |
Section (C) Main Question 5 ) 7 35 j
i Total Marks | | 50 |
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