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__ Undergraduate Programme (PHYSICS) Syllabus, Semester-I

ad Session -2026-2027
A Part-A
‘qucu Physics
WSemester 1
| Name of Course Mechanics
Course Code 08/PHY/MJR/101T
| Course Type: Major
| Level of Course 100-199

Pre-requisite for course --

Course Learning Outcomes After completing the Course students would be able to
CLO1:Analyse the elastic behaviour of materials and various elastic constants

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

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

| Credits 4
| Total Marks 20+80=100
j 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
Torsion of a cylinder, torsional constant, experimental determination of 1
by static method (Barton’s apparatus) and dynamic methods (Mexwell’s

; \ S . o 12
needle), experimental determination of Poisson ratio using rubber tube,
elastic constants using Searle's two bar experiment.
Frames of Reference: Cartesian coordinate system, Inertial frames, Galilean
transformations, transformations in inclined frames, non-inertial frames, 12

12

II

x.
—

L fictitious forces, transformations of displacement, velocity and acceleration
in rotating frames, Centrifugal and Coriolis force in rotating frames.
Motion relative to earth: effect of Coriolis force on a particle falling freely

v and that on particle thrown upward vertically, Focault's pendulum. 12
Center of mass, Laboratory and CM frames of reference, head on elastic

collision in laboratory and CM frame.

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.

I 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

ecommended books
Berkeley: Physics Course, Vol. I, Mechanics, Tata McGraw Hill, New Delhi.

'R
{ 1.

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

| 3. J.C. Upadhyaya: Mechanics, Ram Prasad & Sons, Agra.
4.

a8

Mechanics,D.S. Mathur, S.Chand& Co.
Mechanics, College Book House
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[Qgﬁj}}}}i [}{éf}(i"l 1YSIC ;H) Sylabus, Semester-|
___Session -2026-2027
. Part-A_

Subject

Semester ]
Name of Coun
Course Code

_[ Mechanics Lab-l
____lospHyMIR/OIP
Major Al

Course Type: =~

_Level of Course  1100-199

_Pre-requisite for the course | - : s I
Course Learning Outcomes The students will be able to learn and measure elastic properties of tods,
(CLO) wire, rubber ete. They will get an idea of the order of the magnitide of the
- clastic properties and can relate that with the performance,
Credits iz - e
Total Marks | 10+40=50 CER—

Part-B Contents of the Course R ——

Total Lectures per Week | 4 (Practical) .

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 appatatus (horizontal mode).

4. Determination of Modulus of rigidity by statical method using Barton’s apparatus (vertical mode}.
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 / Contemporary Issue Analysis:
Part-C Learning Resources

Recommended books
l.Practical Physics, Pragati Prakashan, Meeerut

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

Pl

Head

Department of Physies

Jarain Vyas University, JOUPUL,
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Undergradunte Frogramme (PHYSICS) Syllnbuy, Semester|

Subject
Semester

Name ol Course
Course Code
Course Type:

Level of Course
Pre-requisite for course
Course Learning ()mc()rﬁc\
(CLO)

(u:dits L,
Total Mtu’k‘- L

Total Lectures per Week

CActivities:

Sesslon <2026-2027
Part-A

l'il)‘si\'\

|

Mechanies Lab-11

OS/PHY/MIR/ 102

Major

100109

The students will be able to learn and mieasure time perfods and other propertios
and will be able to analyse (he charaeteristios of simple harmonie motion, danped
_harmenie motion and toreed oscillations.

p)

l()l I()~~‘\() '

Part- l!( nutenls‘ of Hw( ourse

14 (l‘x'zwlicnl)

Students will perform following experiments-

I, To determine g by studying oscillations of'a bar pendulum,

2. To determine the restoring force per unit extension of' a spiral spring by statistical method,

3. To determine the restoring force per unit extension of a spival spring by dynamical method,
4. Determination of Modulus of rigidity by dynamical methed using hollow Maxwell needle.
S, Determination of Modulus of rigidity by dynamical method using solid Maxwell needle.

6. To determine time period of a compound pendulum

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

8. To study offect of air damping on the oseillatory motion of*a compound pendulum,

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

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

Note: - New experiments may be added on availabllity ef equipments,

Clissroom Digcussion and Coneept Clarification:

Short written assignments/Class notes:

Ciroup Discussions and P'resentation !

Case Debates and Interactive Sessions;

_Study / Contemporary lssue Analysiss

Rccommwd»d b(mk\

Part-C Learning Resources

I.Practical Physics, Pragati Prakashan, Meeerul
2. Practical Physics, College Book House
3. B. Sc. Practical Physics, CL Arora, 8. Chand Publications
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Undergraduate Programme (PHYSICS) Syllabus, Semester-11
Session -2020-2027

Study / Contemporary lssue Analysis:

e e R A S B

{
|
I Subiet Tl Part-A
e Physics
 Semester Tu
Nameof Course [ Optiesd
| CourseCode | O8PHY/MIRASIT
_Course Type: | Major ‘
Levelof Course 100-199 I ‘
_Pre-requisite for course o iy i ey i
Course Learning Outcomes | Afer completing the Course stadonts Woukd e able T
(CLO) <ol ‘evalnate the bohavionr O 0-axial Jons syxtams By sdontitiing QaRwang cardingl |
PRI, ,
CLOY: DitRrentiare boprvoon Ramadon and THNVGON QYOPRNS 10 Rk Hnd RN |
spharical and chromatie aborations, {
| CLOR: Analyse the principles O TRRIRICINS Hd 300 FPOING FRROTRTARN PARRTES
CLOS Apphy INETRIOMATIS TRORNIURS 10 MOFIR QPEAAT PRI, TR & wanakegih, |
refiactive mdex e, !
CLOSDesribe The Tundantontal QORI #nd Waking PHndiphs ST Rscns Hivd Qs TS |
, together With thelr applications, ) ; 4
Credits ] 4 e - ’ !
Total Marks , 20480=100 W R
o ~__Part-BContentsof the Cowre : A
. s Waoek N Y i
Total Lectures per Week [ 4(Theory) e
UNITS TOPICS Eiimil
Goometrical Optics: laws of refraction and refloction, Refraction &l a sphevival sord 1
Axial, Lateral and angular magnifications and their intenrclationship, ADDY Vit aondiion '
I {or spherical surfaces, : 1 i
Focal length of a thin lens, Focal kength ol fwo thin Jonses sopararad by @ distnaed, Candinal |
points o a co~axial lens systen, proparties ol oardinal POIRTS, CORSITVATIN O TMAFS VIR !
cardinal points, Newton's formula. IR e |
Aberration: Spherical Abarration, Methods o raduee sphorical abatration, Chromatie il 1
Aberration in lenses. axial and lateral chromatic abaration, AShTOmatsN For T Thia sy {
It in contact and sepatated by A distance. 12 |
Optical instruments: Ramsden's &y pioee: candinal points and formation of image, 1A 1
eye pieces: cardinal points and RIMAtion of INAZS, SPACTAMERT: prnciploand woling. L i
Interference: Concept of Spatial and RMPoral COMARANY, QORI Tongith, CORAING T, !
Division of waveiront: Eresnels Bi-Prism, Measurement ol Wavalangth and TS of'a i
111 thin transpavent shoet using Fresnel's Bi-Prism, Division of Amplitede: Tarvmme | 12 i
exhibited by thin film, Wterference exhibited by wadge-shapad films, Haidinger Pinges | i
Fizeau Fringes. . e ————————
Newton's tings: Formation of Newton's vings, Jorrmuination of wavelongth and wffadne ;
fndex of a liquid by Newton's rings. Michetson Tnterioromotar: Qonsruions and working. | i
IV | Mcasurement of wavelongth and difference Dornaen T chase wavalngihs, Tabiy-Tas 12
interforometer: Construction and working, Tntensity Distribuiion, Coallioiont of shaypnasy
o and half width, measurement obomvelemgt. e ———— T
Lasers: Population inversion, laser as sonree Al coheront THdAToN, 1IMSOIRS QORI !
v and thelr inter relations, Basie prineiples of He-Ne Laser and Ruaby 1asen Applicatons of % |
Lasers. Introduction to optical Tiber, Hypes of optical Tiden Propagation of Tight throwgh wn
L | optical fiber SRR ISR, STt
Activities: :
Classeoom Discussion and Concept Claritication: i
Short Written assignments/CIAss notes: i
Group Discussions and Presentation: 1
Case Debates and Interactive Sessions: ;
)

Part-C Learning Rosources

- Y

N

sore



Undergraduate Programme (PHYSICS) Syllabus, Semester-11

/ ___ Session -2026-2027
| , . Part-A |
Subject ., Physics |
g - Semester Bl
 Name of Course ( ﬁ h— B Optics Lab-I
 Course Code | 08/PHY/MIR/151P
 Course Type: Major '
| Level of Course 100-199
| Pre-requisite for course None

Course Learning

Students will develop the ability to experimentally determine key optical

Outeomes (CLO) propertics—such as focal length, wavelength, refract_ive index, _and
dispersive power—using lens combinations, Newton’s rings, and prism-
based methods,

2
10+40=50

Part-B Contents of the Course

[ gtaTuJJRﬁ per Week | 4 (Practical)

19

T & W N

o

Students will perform following experiments-

Note; -

Activities:
Clugsroom Discussion and Concept Clarification:

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 dispersive power of prism

Determination of refractive index of material of prism.

Verification of aws of reflection and refraction using optical bench.

{etermination of angle of a prism using a spectrometer.

Determination of difference between two close wavelengths using Michelson interferometer.

Study of numerical aperture of an optical fiber.

New experiments may be added on availability of equipment.

Short written ussignments/Clags notes:
Ciroup Discussions and Pregentation |
Case Debates o nd Interactive Scagions:
_Study / Conternporary lasue Analysis:

Part-C Learning Resources

“Recommended books

I.Practical Physics, Pragati Prakashan, Meeerut
2, Practical Physics, College Book House
3, BB, Se. Practical Physics, CL Arora, S, Chand Publications
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Undergeadunge

Progeamme (PS¢ 'S)
Session ~2020-2027

Syllabus, Semeser-11

‘\"h"m_' T l’g-lltlu-.)\
Hmmwwl' -

‘ |
Nume of Conrse l

Optics-11
ORPUY /MIR/ 537
M#Um‘ =SS e

100199 eyt i
Conrse | . st o

3

Conese ( e
Conrse Typo:
Levol of ¢ OlrNe
Presrequisite lop
Conrse l,t‘m‘l‘linu

Outcomey (CLO) W contpleting the Course students would be able to

:} DL ENMain the (tindamental eoneepts of difaction
‘ ,()2: Annl,_\fz.v diftiaction patterny quantiitively

(‘i O l'y.\pl:»in the findamental concepts of plane transmission gratings

(‘l.( H_: l‘-‘,\plnm the fundamental coneepts of polarization

S‘,‘ O valuate methods for production and measurement of polarized light |

20180=100

ot e . Purt-B Contents of the Course

Otal Leetures per Week | 4 (Theoryy
= —_— Nl e M e e

UNITS TOPIC

m rorics

Diftraction: Types of difttaetion, Fresnel's class of difffactions: Fresnel's half
pertod zones, radius and ave of | 178, Zone Plate, Phase reversal zone Plate,
l Fresnel's Diftaetion due o a efreular aperture, eylindeical wave tront and its 12
elleet atan external point and geometrical construction, diffraction of cylindrical
wave front at a stralght edge, )
Fraunhiofer elass of' diifvaction: ditfraetion due (o a single siit and Amplitude and
phase and intensity disteibution, central and secondary maxima, Fraunhofer
1 Diftraction due to a elreular aperture, Diftkaction at two slits and intensity 12
disteibution, missing orders, Dittraction at N slits and {ntensity distribution,
prinefpal and secondary maxtma,
Plane Transmisston Grating: Theory and formation of spectra, width of principal
maima, absent speetra, overlapping of spectral lines, number of spectra, 12
dispersion by prating, measurement of waveslength of light, Rayleigh's eriterion,
Resolving Power of'a Prism and plane transmission grating,
Polarfzation: Double refraction, production of plane polarized light by double
reflaction, Nieol Prism: fts construetion and working, Double refraction in 1
undaxtal erystals, Huygen's explanation of Double Refraction, Plane, eircular and
elliptically polarized light, Half=wave and quarter-wave plates
Production and detection of plane, eireularly and elliptically polarized light by
v Nicol Prism and Quarterswave plate. Rotatory Polartzation, Fresnel's explanation, 12
Malus Iaw.specitic rotation, halt'shade and Biguartz Polarimeter, determination
ol speeitic rotation and strength of sugar solution,

Credity
Total Mupks

No. of
Lectures

1

Y

Avtivities:

Classroom Dizewssion and Coneept Clacifieidon:
SO W axsisnments/C lTass notes:

Croup Diseussiong amd Pregentation ;

Case Debates aond nerietive Sesstons:

Sty £ Contemporaey lssie Analyabs:

_ Pari-C Learning Resources

Recommended hooks
I A text ook of Optles, Subramanuyam wind Beijlal: 8, Chand, New Dellit,
A Optloxs AR Ghatak, Tata MeGraw HI,

A Jenking and Whiter Opties, MeGraw 111

4. Optiex, Collope Book House, Jaipur

S Optes, Jafpur Publishiog House, Jaipur
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___Undergraduate Programme (PHYSICS) Syllabus, Semester-11

1

Session -2026-2027

= Part-A
Subject Physics
Semester II
Name of Course Optics Lab-II
Course Code 08/PHY/MJR/152P
Course Type: Major
Level of Course 100-199

Pre-requisite for course

Course Learning

Students will able to develop the ability to investigate diffraction,
polarization, and optical activity by determining wavelength, resolving

Outcomes (CLO)
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 ligl
Determination of specific rotation of sugar solution using a po
Determination of concentration of sugar solution using a polari

0 NN AW~

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

ht using quarter-wave plate.
larimeter (half-shade method).

meter (biquartz method).

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

G
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