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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
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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]

Wmﬁ:ﬁ@ﬁummw,w@ﬁmﬁwﬂ,ﬁwaﬁq&w@
A HIRAN, A R, e, fRyer 9 @ik witwd, @@ wifiedr e
el TRiEe, 6 fora & o sftnrer emmey, @ aTeie| wEE S
TR, BTG TRAWe, serieesl Jad Iull, T, SIS BT werm e, fireq

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
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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




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)

3w e Rwme, auvgwgnemas
Free wemt & e af¥fe gewa i weauw Avsw qaRT ARt quT Aeawder

& TSI GERT HAA T
(IO 77 2017-2018 & Y

Class: B.Sc. First Year
Max. Marks: 42%2 + (CCE) 72 = 50

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
Max. Marks: 422 + (CCE) 7%: = 50

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

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

6. Laboratory manual of Physics for undergraduate classes, 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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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)
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Unit-ITI Diffraction [15 Lectures]
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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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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]
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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.
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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 ® ey (BE=-V V), & wAH R &5 ¥ fgya o1 enyel 9 gwas 9w | faRgm
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. '
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