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B ljnder_graduate Programme (PHYSICS) Syllabus, Semester-I

) Session -2026-2027
{ ~ Part-A
Subject Physics
| Semester |
. Name of Course Mechanics
| Course Code 08/PHY/MIR/101T
| Course Type: Major
| Level of Course 100-199

!_-];re-req uisite for course -~
| Course Learning Outcomes After completing the Course students would be able to

frames, apply Galilean transformations.

(CLO) CLO1:Analyse the elastic behaviour of materials and various elastic constants
CLO2: Evaluate torsional properties of cylinders and determine elastic constants
CLO3: Analyse the concepts of frames of reference and inertial and non-inertial

CLO4: Analyse effects of centrifugal and Coriolis force on bodies.
CLO5: Learn about basics of the Special Theory of Relativity and its results

-TfFed its 4
Total Marks 20+80=100

Part-B Contents of the Course

Total Lectures per Week | 4 (Theory)

UNITS TOPICS

No. of Lectures

Elasticity: Stress and strain, Hooks’s law, Young’s modulus, Bulk modulus
and modulus of rigidity, Poisson ratio, relation between various elastic

I constants, Theory of bending of a beam, bending moment in beam,
cantilever, experimental determination of Y by loading a beam in the

middle

12

Torsion of a cylinder, torsional constant, experimental determination of n
1 by static method (Barton’s apparatus) and dynamic methods (Mexwell’s

needle), experimental determination of Poisson ratio using rubber tube,
elastic constants using Searle's two bar experiment.

12

m transformations, transformations in inclined frames, non-inertial frames,
fictitious forces, transformations of displacement, velocity and acceleration
in rotating frames, Centrifugal and Coriolis force in rotating frames.

12

Motion relative to earth: effect of Coriolis force on a particle falling freely
v and that on particle thrown upward vertically, Focault's pendulum.

Center of mass, Laboratory and CM frames of reference, head on elastic
J collision in laboratory and CM frame.

L Frames of Reference: Cartesian coordinate system, Inertial frames, Galilean

Special Theory of Relativity: Invariance of ¢, Michelson-Morley

Experiment, Lorentz transformations, addition of velocities, time dilation
% and length contraction, conservation of momentum in collision at

relativistic speeds and variation of mass with velocity, relativistic mass-

energy relation.

12

Classroom Discussion and Concept Clarification:
Short written assignments/Class notes:
Group Discussions and Presentation:

} Activities:
Case Debates a nd Interactive Sessions:

] Study / Contemporary Issue Analysis:
[ Part-C Learning Resources

| Recommended books
1. Berkeley: Physics Course, Vol. I, Mechanics, Tata McGraw Hill, New Delhi.

2. R. S. Gambhir: Mechanics, CBS Publishers.

.J.C. Upadhyaya: Mechanics, Ram Prasad & Sons, Agra.
. Mechanics.D.S. Mathur, S.Chand& Co.
. Mechanics, College Book House
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___Undergraduate Programme (PHYSICS) Syllabus, Semester-|
e __Sesslon -2026-2027
_ Part-A_

[ Physies

Semester i ) I
Mechanics Lab-1 T N

Course Code T O8/PHY/MIR/IOID b i
Course Type: Major - G
_Level of Course 100-199 L . S

_Pre-requisite for the course -- ) RAEER— _ _
Course Learning Outcomes The students will be able to learn and measure elastic properties of rods,
wire, rubber etc. They will get an idea of the otder of the imagnitide of the

(CLO)
elastic properties and can relate that with the performance,
Credits 2 o S
Total Marks 104-40=50 o S S—

Part-B Contents of the Course a—
Total Lectures per Week | 4 (Practical) —es sy SEE—

Students will perform following experiments-
I. Determination of Young's modulus by bending of a beam,

2. To determine Young’s modulus of the material of a given wire.
3. Determination of Modulus of rigidity by statical method using Barton’s apparatus (horizontal mode).

4. Determination of Modulus of rigidity by statical method using Barton's apparatus (vertical tmode).
5. Determination of Elastic constants by Searle's method.

6. To determine the Poisson’s ratio of a rubber tube.
7. Determination of surface tension of water by Jagger's method.

8. To Determine Moment Of Inertia Of Flywheel
9. Verification of Hooke’s law

Note: - New experiments may be added on availability of equipments,

Activities:

Classroom Discussion and Concept Clarification:
Short written assignments/Class notes

Group Discussions and Presentation :

Case Debates a nd Interactive Sessions:

Study / Contemparary Issue Analysis:

Part-C Learning Resources

Recommended books

1.Practical Physics, Pragati Prakashan, Meecrut

2. Practical Physics, College Book House

3. B. Sc. Practical Physics, CL Arora, S. Chand Publications
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Undergradunte Programme (PHYSICS) Ny llnbux, Semextor-d

Subject

Semester

Name of Course

Course Code

Course Type:

Level of Course
Pre-requisite for conrse
Course Learning Outeomes
(C1LO)

Sesston 20262027
Pare-A

Physies
|
Mechanies Lab-1l
O8/PHY/NIR LO2P
M':\]U!'
100=109

The studonts will be able o fearn and measure time pertods and other praperties
and will be able o analyse the characteristies ol simple harmonte motion, dampsd

- | harmonte motion and foveed osofllations.
Credits _ 2
Total Marks 1014080

- R Part-B Contents of the Course
Total Lectures per Week | 4 (Practical)

Students will perform following experiments-

I, To determine ¢ by studying oscillations ol a bar pendulum.

2. To determine the restoring force per unit extension of a spical spring by statistieal method.
3. To determine the restoring force por unit extension of o spiral spring by dynamical method,
4. Determination of Modulus of rigidity by dynamical method using hollow Maxwell needle,
5. Delermination of Modulus of vigidity by dynamical method using solid Maxwell needle,

6. To determine time peried of a compound pendulum

7. To study effect of air damping on (he oseillatory motion of simple pendulum

8. To swudy effect of air damping on the oseillatory motion o a compound pendulum,

9. To determine the value of g using Katers Pendulum,

10, Determination of frequency of a tuning [ork using sonometer (fransverse waves),

Note: - New experiments may be added on avallabllity of equipments,

TActivitiess .

Clagsroom Discussion and Concept Clarification:

Short written pssignments/Cliss notes)
Girowp Discugsions and Presentation

Cise Debates wnd Interactive Sesslons:

_Study / Contemporary Issue Analysls: i :

S R NS Part-C Learning Resourees
Recommended books

). Practical Physics, Pragati Prakashan, Meeerut

2, Practical Physics, College Book House

3. B. Se, Practical Physics, CL Arora, S, Chand Publications
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Undergraduate Programme (PHY S1CS) Syllabus, Semester-11

Session ~2020-2027

fo-—— : Part-A
| Subjeet | Physics
Semester i T 3
Nameof Course [ Opties-l .
| CourseCode | ORPHYMIRASIT
Course Type: | Major
Lovelof Counse [ 100199 i
_Pre-requisite for course G L ]
Course Learning Outcomes | Afer Sompleting the Course Srdonts Woukd e bk 1 ' 1
(CLO) ;;! Ol ‘ovaliate the Dehaviour oF Qo-aial 1ons Systoms By wlonniiahg and sakuranig Al
OIS, |
CLOY: DITRICNtAR Depvech Ramsdon and THLEOAS QYGRS 5 SHRWIR ) Fhinmiog
spherical and chromatic AbuTalons
CLO3: Analyse the Priniples Of Irirenie S Samd Fporant IR RIS |
CLO4; APPLY NIRRT WORNIGUES 1 MKase QPRAAT PABITIRIS, SH0N & wanelngih, |
veffactive indey ote. i
CLOS: Describe the fundanental QORGP and warking prindiples of teses nd sl TR |
i togother with thair applications. R e .
Credits 4 - . '
| Total Marks 204+80-100 i ‘
o, Part-B Coutents of the Course : i d
Total Lectures per Week | 4 (Theory) ) 1
ANTT i Novof |
s . _vomes | decterss |
Goomatrical Opuics: Taws of refraction and reflaction, Reftaction &t A sphorival surfhos, !
Axial, Lateral and angulas magnifications and thei renaclationship, ADDS Nine condion |
1 for spherical surtaces, ) |
Focal length of a thin lens, Foeal length of two thin lonscs separated By & distanod, Candingl - :
points of a co=avial lens system, properties of cardinal OIS, CONSHHNRAN OT INAZS sing !
cardinal points, Newton's formula. e ——————————] 3
Aberration: Spherical Aberration, Methods to raduce sphorical abarration, Chromatie |
Aberration in lenses. axial and lateral chromatic abarration, Achromativm For tao Thin s |
1l i contact and separated by a distanee. 2 1
Optical instruments: Ramsden's eye pioce: candinal points and formation Of IMage. Hagay i
eye picces: cardinal points and formation o7 image, SPOCITOMERE: principle and working. | A
Interference: Coneept of Spatial and temporal cohorena, CORRTANAC Tongih, CORIE ThA, |
Division of wavetvont: Fresnel’s Bi-Prism, Measurement arwanelength and hiclness ol s |
1 thit transparent sheet using Presnel’s Bi-Prism, Division of Amplitade: TR 2 !
exhibited by thin film, Wnterference exhibited by wadge-shapad films, Haidingr Pringes:
Fizeau Fringes. : e e —————— T ———i \
Newton's fings: Formation of Newton's 1ngs, derraination of wavelongth and ofwome |
fndex of a liquid by Newton's vings. Michelson InteriRrontatar: Lonstrotions and working, i
v Measurement of wavelength and difiorenae Denvash two clase Way Qangihs, Pabry-Derot 12 E
interforometer: Construction and working, Intensity Disteibution, Coseilicient of Shapnest |
and half Width, measurement ot wavelength, e i ! |
Lasers: Population inyersion, laser as ouree of coherent wadiation, Finstein's QouTfiaonts 1 1
vV and their inter relations, Basie principles of He-Ne Laser and Ruby Laser, Applicatzons of © 1
Lasers. Introduction to optical tiber, (ypes of optical fider, pPropagation of Tght Mirough an * |
optical fiber = A W S | o o
Activities: q|
Classroom Discussion and Concept Clanitication:
Shor Wiitten assiguments/Class notes) |
Group Discussions and Presentation: |
Case Debates and Interactive Sessions! |
Study / Contemporary Issue Analysis: " L S s Vet o
Part-C Loarning Resowrees I
i Y
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Undergraduate Programme (PHYSICS) Syllabus, Semester-11

p . _ Session -2026-2027
/f | : _ __ R Part-A :
/ Subject | Physics —
. | Semester | 11 :
 Name of Course ____; Optics Lab-I =
Course Code 08/PHY/MIR/151P :
 Course Type: __'—_’ Major
Nevel of Course 100-199
| Pre-requisite for course None
1 Course Learning Students will develop the ability to experimentally determine ey op et
Outcomes (CLO) propertics—such as focal length, wavelength, refractive index, and
dispersive power—using lens combinations, Newton’s rings, and prism-
R N based methods.
Lredity .
Total Marks 10-+40=50

=i Part-B Contents of the Course
Total Lectures per Week | 4 (Practical)

Students will perform following experiments- o e .
I. Determination of focal length of combination of two lenses, separated by finite distance using nodal

slide,

Determination of wavelength of monochromatic light Sodium/ Laser) by Newton's rings.

Determination of refractive index of given liquid by Newton's rings.

Determination of digpersive power of prism

Determination of refractive index of material of prism.

Verification of laws of reflection and refraction using optical bench.

Determination of angle of a prism using a spectrometer.

. Determination of difference between two close wavelengths using Michelson interferometer.

9, Study of numerical aperture of an optical fiber.

O )

x>

Note: - New experiments may be added on availability of equipment.

Activities:
Cluwsranm Discussion and Concept Clarification:
Shaort written sssigniments/Class notes:

Ciroup Discussions and Presentation :

Cie Debates n nd Interaclive Sessions:

Study / Contemporary lisue Analysis:

Part-C Learning Resources

Recommended books

| Practical Physics, Pragati Prakashan, Meeerut

2, Practical Physics, College Book House

3, B, Sc. Practical Physics, CL Arora, S. Chand Publications
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| YRraL
/_ Undergenduage Programme

(I‘Il\'.\'l("-’.") Syllabus. Som

\ Al v nis h‘l sfer-
/ : Nesvion ~2026-2027 .5emester-1} =i
.\Ill!.ll‘("l B Part.A

Semestoy LA TR
Name ol RN ”‘ .

( I!\l[['g‘n ( '"‘h‘ ( l‘hk'.ﬁ--“

| { “'lll'st' I‘\‘. pos '.)H_'[‘] n‘-JT\IJI(f[\ﬁ: i

\ " h N I .
:'.l Vel ol Conpge I{ll{t].llnliw
Terequisite oy course [
Conrse Iimu‘uhlg |

Aler enmr T R — —

Outeones (C1L0) l'lnt“; |l.t:!-"\nh““}! the Course stidents would be able to

e Nplain the fndamental concepts of diftraction

: -“‘-- Alalyze diftiaetion patterns quantitatively
l\l 05 I'prlwln the tindamentil concepts ol plane transmission gratings
i.I {lr_#lz ll-nplnm the fundamental cotcepts of polarization
Credity g; LOSEvaluate nvethods for production and imeasurement of polarized light
II"““. hl '- T R SR S — ——
nrk - S e .
vky | 20080=100 e
: Total Too —_Part-B Contents of the Conrse e )
%‘ Al Lectures per Week | 4 (Theory) "y B .
- = . Wi sdabend Ml

£ UNITS 'I"()l’l(fh‘ﬂ

No. of
__Lectures

Dtkaction: Typos of difitaction, Fresnel’s class of difftactions: Fresnel’s half
perlod #ones, radiuy and ate of HPZs, Zone Plate, Phase reversal zone Plate,
I Fresnel's Diffkaction due to a elreular aperture, eylindvical wave front and its 12
effoet atan external point and peometrical construetion, diffraction of eylindrical
wave ffont at a stealght edge, ac—
Fraunhiofer elass of dittaction: difftaction due to a single shit and Amplitude and
phase and intensity disteibution, central and secondary maxima, Fraunholer

I Diftkaction due to a elreular aperture, Diftraction at two slits and intensity 12
distribution, missing orders, Diftraction at N slits and intensity distribution,
prineipat and secondary maxima, e = SR e
Plane Transimission Grating: Theory and formation of spectra, width of principal
tandima, absent spoctra, overlapping of spectral lines, number of spectra, 12
dispersion by grating, measurement of wave-lenpth of light, Rayleigh's eriterion,
Resolving Power of @ Prism and plane tansmission grating,.
Palartzation: Double refraction, production of plane polarized light by double
vetraction, Nicol Prism: fts construction and working, Double refFaction in 12
uniaxtal ceystaly, Huygen's explanation of Double Refraction, Plane, circular and
elliptically polavized light, Halt=wave and quarter-wave plates
Produetion and detection of plane, eircularly and elliptically polarized light by
Nieol Prism and Quarter-wave plate, Rotatory Polarization, Fresnel's explanation, 12
Maluy law.speeific rotation, hall'shade and Biquartz Polarimeter, determination
ol speeific rotation and strength ol sugar solutjon,

Ay

\}

Avtivithes

o D Hseussion and Coneept Clac featon;
SHOTEWEITR e O/ Ty ey

Chronp Disvussions and Presentation

Cise Duebabes oo nd Tnteraetive Nesslons:

SOy £ Contemporaty bssoe Analysty;

_ Part-C Learning Rexources

Recommended hooks

LA Text hook of Opties, Subramanayam and Bedplal: S, Chand, New Delhl,
2 0ptex; AR Ghatak, Tata MuGraw DI,

A denking sind White: Optics, MeGraw L

4 Optiess College Book Flouse, Jalpur

A Opties, Jaipur Publishing House, Jaipur

Hear 80of9



___Undergraduate Programme (PHYSICS) Syllabus, Semester-II
Session -2026-2027

SEEN

| Part-A

| Subject Physics

[ Semester I

| Name of Course Optics Lab-II
Course Code 08/PHY/MIJR/152P
Course Type: Major
Level of Course 100-199

Pre-requisite for course | --
Students will able to develop the ability to investigate diffraction,

Course Learning

Outcomes (CLO) polarization, and optical activity by determining wavelength, resolving
power, and specific rotation using grating, prism, polarimeter, and laser-
based experiments.

Credits 2

Total Marks 10+40=50

__Part-B Contents of the Course
Total Lectures per 4 (Practical)
Week

Students will perform following experiments-
Determination of wavelength of light by plane transmission grating.
Determination of resolving power of a prism
Verification of Malus’s law.
Determination of resolving power of a plane transmission grating.
To study Fraunhoffer diffraction using Laser.
Production and analysis of circular and elliptical polarized light using quarter-wave plate.
Determination of specific rotation of sugar solution using a polarimeter (half-shade method).
Determination of concentration of sugar solution using a polarimeter (biquartz method).

90 Oy AW

Note: - New experiments may be added on availability of equipments.

Activities:

Classroom Discussion and Concept Clarification:
Short written assignments/Class notes:

Group Discussions and Presentation :

Case Debates a nd Interactive Sessions:

Study / Contemporary Issue Analysis:

Part-C Learning Resources

Recommended books
1. Practical Physics, Pragati Prakashan, Meeerut

2. Practical Physics, College Book House
3. B. Sc. Practical Physics, CL Arora, S. Chand Publications

Gt
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