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(Affiliated to Adikavi Nannaya University)
Thrice Accredited by NAAC at ‘A" Grade
cognised by UGC as 'College with Potential for Excellence’

Date: 23-08-2027.

NOTICE

All the Heads of the Departments arc requested to go through the |
agenda for the Board of Studies mecting for the academic year 2022-202.3 of
vour respective departments and sce that they are discussed thoroughly and |
the respective resolutions are recorded in the minutes book of the respective
departments.

AGENDA:

1. To prepare the syllabi and model question papers for the degree I, II and
Il years for the academic year 2022-23 by making appropriate
modifications (above or equal to 20%) to the University syllabus.

2. To prepare the syllabi and model question papers for Add-on courses, |
Certificate courses for the academic year 2022-2023. 1

3. To prepare syllabus for Bridge course for the newly admitted students.

4. To prepare course outcomes, programine outcomes and programme

specific outcomes for the degree I, Il & III years for the academic year
2022-2023.

To discuss the modalities for conducting the Social Immersion
Programme (Community Service Project) at the end of the 1st year
degree, Internship/Project at the end of second year degree and
Internship during V semester or VI semester for III year degree students.
6. To discuss the modalities and topics for  conducting

Seminars/Workshops.
7 To discuss the issue of online courses to be done by the students and
staff.

To discuss the staff publications in the UGC recognised journals.

To discuss the issue of getting functional MOUs with the industry.

"To discuss the feasibility of developing collaborations with other

Colleges.

11. To evolve a plan of action for the Consultancy activity.
12. To discuss about ICT enabled teaching to the students.

13. Any other item with permission of the chair.
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(Affii’. ed to Adikavi Nannaya University) J
Th. ce Accredited by NAAC at ‘A Grade \.,‘:‘:‘w
Recognized by UGC ns *College with Potentinl for Excellenee’ grA- 1T

For 2022-2023 Admitted Batch [2020-21 Admitted Batch onwards|
BOARD OF STUDIES MEETING

SRI Y.N.COLLEGE (AUTONOMOUS)-NARSAPUR é” %
¢ A
2 >’}‘r

Resolutions:

ds
a) It is resolved to adopt and implement new B.Sc., Physics syllabus as prescribed by

APSCHE and Adikavi Nannaya University, Rajamahendravaram w.e.f 2020-21 and
ratify the minutes of Department Board of Studies meeting held on 03-09-2022 in
the Physics department.

b) It is resolved to approve I B.Sc., Physics syllabus (Theory, Practical and Model
Question paper), Semester-I, Paper-I i.e., “Mechanics, Waves and Oscillations”
and Semester-II, Paper-II i.e., “Wave Optics” w.e.f. academic year 2020-21 as
prescribed by the APSCHE and ANUR for the academic year 2022-2023 by making
appropriate modifications (above or equal to 20%) to the University syllabus.

c) It is resolved to ~~prove II B.Sc., Physics syllabus (Theory, Practical and Model
Question paper), Suraster-III, Paper-III i.e., “Heat and Thermodynamics”, and
Semester-IV, Paper-IV i.e., “Electricity, Magnetism and Electronics”, Paper-V
“Modern Physics” w.e.f. academic year 2021-22 as prescribed by APSCHE and
ANUR for the academic year 2022-2023 by making appropriate modifications (above

or equal to 20%) to the University syllabus. ;
d) It is also resolved that, under the Structure of Skill Enhancement Courses (SECs) for

Semester -V, to choose one pair from the three alternative of SECs. In the V
Semester, members of of BOS have chosen two papers. One paper, Paper VI
“Low temperature Physics & Refrigeration” and the other, Paper VII “Solar
Energy and Applications” w.e.f. academic year 2022-23 as prescribed by APSCHE
and ANUR. : : ,

e) It is resolved to approve III B.Sc., Physics syllabus (Theory, Practical and Model
Question paper), Semester-V, Paper-VI i.e., “Low temperature Physics &
Refrigeration”, and Semester-V, PaperVIl i.e., “Solar Energy and
Applications”, w.e.f. academic year 2022-23 as prescribed by APSCHE and ANUR
for the academic vear 2022-2023 by making appropriate modifications (above or
equal to 20%) to wic University syllabus.

f) It is resolved to continue the syllabus of “Solar Energy” the Skill Development
Course (SDC) in the II Semester of all I B.Sc., courses w.e.f. the academic year
2020-21 for the academic year 2022-2023 by making appropriate modifications
(above or equal to 20%) to the University syllabus. o

2. It is resolved to approve I B.Sc., Semester-II Physics Certificate Course syllabus

(Theory and Model Question paper), i.e., “Refrigeration and Air conditioning” w.e.f.

2014-2015 for the academic year 2022-2023.

3. It is resolved to approve the Bridge Course Syllabus for newly admitted Batch for the

academic year 2022-2023 - r

4. It is resolved to approve Course Outcomes (CO’s), Programme Outcomes (PO’s) and

Programme Specific Outcomes (PSO’s) for the syllabi of degree I,II & III years for the

academic year 2022-2023.

5. a) It is resolved through discussion, designed the procedure to be adopted for
conducting the Social Immersion Programmme (Community Service Project) at the end

of the I year degree for the academic years 2020-2021, 2021-2022 and 2022-2023 w.e.f

2020-2021, as per the g Jidelines given by APSCHE.
b) It is resolved through: discussion, designed the procedure to be adopted for
conducting the Social Immersion Programmme i.e., Internship/Project at the end of the

(} Scanned with OKEN Scanner



II year degree for the academic year 2021-2022 w.e.f 2021-2022, as per the guidelines

given by APSCHE,

¢) It is resolved through discussion, designed the procedure to be adopted for
conducting the Social Immersion Programmme i.e., Internship during V semester or VI
semester for 11T year degree students at the end of V semester for the academic year
2022-2023 w.e.f 2022+ 023, as per the guidelines given by APSCHE depending upon

the choice of the student.

6. Discussed various topics for seminars/workshops and resolved to conduct a
Seminar/workshop on “Nanomaterials and its applications” or “Reneweable

Energy Resources-Solar Energy”.

7. It is resolved that the online courses like MOOCS, SWAYAM and courses offered by
Spoken tutorial should be done by the Staff and students.
8. Discussed regarding the staff publications. It is resolved that the staff members should
make good effort to have their publications in the UGC Care List journals, Web of

Science and Scopus Indexed Journals.

9. Tt is resolved to make functional MoU’s with various industries and make field visits by
sending the students to companies and also invite industry people to the college for
giving awareness to the students on various aspacts like skill enhancement and job

opportunities etc.

10. The department of Physics has MOU/Colla

borations with other colleges i.e., Deepthi

Degree College, Marr* "wduru, a mentee college, SVKP & Dr K S Raju Arts & Science

College (A), Sri DNR Govi Degree College,

Palakol and ASNM Govt Degree College (A),

Palakol. It is resolved to deliver guest lecturers/Student seminars/Student Exchange
programs to the students of Deepthi Degree College, Mamidikuduru, SVKP & Dr K S Raju
Arts & Science College (A), Sri DNR Govt. Degree College, Palakol and ASNM Govt

Degree College(A), Palakol by the faculty members of Physics.
11. The College has entered into the Academic Collaboration with Sir C. R. Reddy College

(A), Eluru on 27-10-2021. Hence, it is resolved to organize Guest lectures/ Student
Seminars/Student Exchange Programs. It resolved to evolve a plan of action for the
consultancy activity by approaching the business organizations in the district.

12. Tt is resolved use ICT enabled Tools for effective teaching to the students.

13. It is resolved to authorize the Chairman, Board of Studies to strengthen the syllabus and

model papers of theory and practical examinations keeping in view the latest

developments in co

nsultation with other members of the department. Any further

guidelines/instructions from APSCHE/ University are to be adopted as communicated.
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SRI Y.N.COLLEGE (AUTONOMOUS)-NARSAPUR
(Affiliated to Adikavi Nannaya University)

Thrice Accredited by NAAC at ‘A’ Grade
Recognized by UGC as ‘College with Potential for Excellence’

For 2022-2023 Batch [2020-21 Batch onwards]

B.Sc¢

PHYSICS

DETA'.S OF COURSE TITLES & CREDITS
Note: *Course type ¢ de: T: Theory, L: Lab, P: Problem solving

Sem |Course] Course Name Course | Hrs/Week | Credits | Max. Marks Max.
no. type | (Science: | (Science: Cont/ Marks
(T/L/P) | 4+2) 4+1) Internal/Mid | Sem-end
Assessment Exam
Mechanics, Waves
1 | ! |&Oscillations i g 4 oM oM
2 | Practicle course -1 L 2 1 0 50M
1 3 | Wave Optics T 4 4 25M 75M
4 | Practical Course - 2 L 2 1 0 50M
Heat &
I11 5 Thermodynamic L ¢ % M >0M
6 | Practical Course - 3 L 2 1 0 50M
Electricity, Magnetism
7 | &Electronics = . 4 i pii
v 8 | Practical Course - 4 L 2 1 0 50M
9 | Modern Physics T 4 4 25M S50M
10 |Practical Course -5 L 2 1 0 25M
Low Temperature
Physics & T 4 4 25M S50M
Refrigeration
6 Low Temperature
Physics & K, 2 1 0 25M
v Refrigeration Lab
Solar Energy and T 4 4 25M SOM
7 Applications
Solar Energy and -
Applications T ab L 2 : 0 25M
1) LL ~ ~AP=sTL
5)
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BOARD OF STUDIES
DEPARTMENT OF PHYSICS

APPROVED

éRI Y.N. COLLEGE (AUTONOMOUS,
NAAC ACCREDITED 'A’ GRADE COLLEGE)
NARSAPUR-534275



SRI Y.N.COLLEGE (AUTONOMOUS)-NARSAPUR

(Affiliated to Adikavi Nannaya University)
Thrice Accredited by NAAC at ‘A’ Grade
Recognized by UGC as “College with Potential for Excellence’

For 2022-2023 Batch [2020-21 Batch onwards]|
SEMESTER -1 PAPER-1I
I B.Sc.: PHYSICS SYLLABUS UNDER CBCS
MECHANICS, WAVES AND OSCILLATIONS

UNIT-I:
1. Mechanics of Particles: 05 hrs
Review of Newton’s Laws of Motion, —,d,

Multistage rocket, Concept of impact parameter, scattering cross-section, Rutherford scattering-
Derivation.

2. Mechanics of Rigid bodies: (07 hrs)
Rigid body, rotational kinematic relations, Equation of motion for a rotating body, Angular

momentum and Moment of inertia tensor, Euler equations, Precession of a spinning top,
@D Prcccssion of atom and nucleus in magnetic field, Precession of the equinoxes.
Unit-11:

3. Motion in a Central Force Field: (12hrs)
Central forces, definition and examples, characteristics of central forces, conservative nature of

F

UNIT-III:

4. Relativistic Mechanics: (12hrs)
Introduction to relativity, Frames of reference, Galilean transformations, absolute frames,
Michelson-Morley experiment, negative result, Postulates of Special theory of relativity, Lorentz
transformation, time dilation, length contraction, variation of mass with velocity, Einstein’s
mass-energy relation

Unit-IV:

5. Undamped, Damped and Forced oscillations: (07 hrs)
Simple harmonic oscillator and solution of the differential equation, Damped harmonic
oscillator, Forced harmonic oscillator — Their differential equations and solutions, Resonance,
Logarithmic decrement, Relaxation time and Quality factor.

6. Complex vibrations: (05 hrs)
Fourier theorem and evaluation of the Fourier coefficients, analysis of periodic wave functions-
square wave.

Unit-V:

7. Vibrating Strings: (07 hrs)
Transverse wave propagation along a stretched string, General solution of wave equation and its

significance, Modes of vibration of stretched string clamped at ends, Overtones and Harmonics,
Melde’s strings.
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8. Ultrasonics: (05 hrs)
Ultrasonics, General Properties of ultrasonic waves, Production of ultrasonics by piezoelectric

and magnetostriction methods,

(NOTE: 1. Topics in Bold letters are added topics.
7. Problems should be solved at the end of every chapter of all units)
REFERENCE BOOKS:

& B. Sc. Physics, Vol.1, Telugu Academy, Hyderabad
& Fundamentals of Physics Vol. I - Resnick, Halliday, Krane ,Wiley India 2007
& College Physics-1. T. Bhimasankaram and G. Prasad. Himalaya Publishing House.
& University Physics-FW Sears, MW Zemansky& HD Young,Narosa Publications, Delhi
& Mechanics, S.G.Venkatachalapathy, Margham Publication, 2003.
& Waves and Oscillations. N. Subramanyam and Brijlal, VikasPulications.
&  Unified Physics - Waves and Oscillations, Jai PrakashNath&Co.Ltd.
< Waves & Oscillations. S.Badami, V. Balasubramanian and K.R. Reddy, Orient Longman.
% The Physics of Waves and Oscillations, N.K.Bajaj, Tata McGraw Hill
& Science and Technology of Ultrasonics- Baldevraj, Narosa, New Delhi,2004
BLUE PRINT 5
SEMESTER-1  PAPERI
MECHANICS, WAVES AND OSCILLATIONS
Chapter / Unit Section A Section — B | Section—C
(5 marks) (10 marks) | (10 marks)
UNIT-I:
1. Mechanics of Particles 1 1
2. Mechanics of Rigid bodies 1 (Problem) 1
Unit-I1: :
| 3. Motion in a Central Force Field 1 1 1
UNIT-III:
4. Relativistic Mechanics 1 (Problem) 1 : 1
Unit-IV:
5. Undamped, Damped and Forced oscillations 1 1
6. Complex vibrations 1 1
Unit-V:
7. Vibrating Strings 1 1
8. Ultrasonics 1 (Problem) 1

) \Q S lvf) ol
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DEPARTMENT OF PHYSICS
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SRI Y.N.COLLEGE(AUTONOMOUS)-NARSAPUR
(Affiliated to Adikavi Nannaya University)
Thrice Accredited by NAAC at ‘A’ Grade
Recognized by UGC as ‘College with Potential for Excellence’
For 2022-2023 Batch [2020-21 Batch onwards]
‘ SEMESTER -1 PAPER -1
1 B.Sc.: PHYSICS MODEL QUESTION PAPER

MECHANICS, WAVES AND OSCILLATIONS

Time: 3 Hrs. Max. Marks: 75M

SECTION - A

Answer any FIVE questions. 5x5=25M

01. Explain the Motion of a system of variable mass.
SOEBDIO°R DFDR0 DHB0DAN.
02. Prove conservative force as a negative gradient of potential energy?
Desgesg Lo, DB 3§ ), 2006 HIES B BIFHDD.
03. Write the differential equation and solution of simple harmonic oscillator?
6V OB S Eogo B8, ©ILVH LASCE0 TG DO T ) FORDD.
04. State Fourier Theorem. What are its limitations?
QOB DroTE) BCICAT RIS * DV DEYDP.
05. Explain laws of transverse vibrations of strings and overtones.
BriwS® OGS SoDR AODATFVRY HOALL BBVYTOR DDHBELQD.

06. A sphere of mass 2.5 kg and diameter 1 m rolls without slipping with a constant
velocity of 2 m/sec. Calculate its total energy.

2.5 82 gidg0ed 890 1 S0 g0 &) fivo 2,88 erdor BQdr 28 402
parotsd Bep 2 m/sec Driod HoiraYod. oo Dogo 3§ Jod.

07. A Clock showing correct time when at rest, loses one hour in a day when it in moving.
What is its velocity?

& AAIrT0 DOPRIRAS’ 6:0) e REZREND S SPDTod. &8 Aairdo
B> G LN Fard’ a8 dots IRV'B, & Drfo J0d?

08. Thickness of a Piezo electric crystal is 0.002 m. Velocity of sound wave in the crystal is 5750
m/sec. Calculate its fundamental frequency?

& Desogd 5§ 2B D00k 0.002 m. & 2y B8806" GO BFors Defo 5750 m/sec. &
FE DD riedotods.



Answer any FIVE questions from sections B and C choosing atleast TWO questions
from each section. Each question carries 10 marks. 5x10=50M

SECTION -B
09. Define impact parameter and scattering cross section. Obtain the equation for the
angle of scattering of @ particle in Rutherford scattering.
DDPS DTG OCKL DOEDE JOC BNGIVOR DB(EIOLD0. aores6
0§ HOEHNS” 0 S DOZD L8 2ECEm0 ST BB,

10. Define central force. Give three examples. Obtain the equation of motion of a body
under central forces.

SoH0H 200 90t DE? S ST Do), w8 SR P SoHod o DI
BR00) R (0D 2RI ST BoBod..
11.Describe  Michelson-Morley  Experiment and discuss the negative result.
‘_5359)35 - .‘jo§ 2O aﬁgor:), e 22068 DOSBBV éﬁao:ﬁa:.\n.

12. What are damped oscillations? Derive the equation of motion of damped oscillator and find

its solution?
0dhE Eomren oRmIN? DD Evgo qog), (RPIS DDSCEO TPeRDID

200030 R :aoavbc»nl S0 050,

13. Obtain the equation for the velocity of transverse wave in a stretched string and discuss the
solution of the wave equation.
Feibd rieS® I cBoaly BogS BCorTIS DECEP) T, TR 20T ) BOyousols.

SECTION -C

14. Derive the Euler’s equations of rotational motion for a rigid body fixed at one
end and prove to law of conservation of energy using Euler’s equations.

By HOPRHS" &) JFHRL arwd PEGEFOR T, TE
DTN #§ DBHAC AODEVBD TR800.

15. State Kepler’s laws of planetary motion. Prove First law of planetary motion.
806 (0 (12303 QOO 39D, D0 DoHBIYY) 20D Bodod.

16. State postulates of special theory of relativity and deduce Lorentz transformation equation.
D[S FDE DS DAY D Boyod. 8o Crarodsdn POSCEPD) TG,

17. Using Fourier theorem, analyze a ‘Square Wave'.
DO Do) GOATAHOD BSEGR BCorTR) DF0LD.

18. What are Ultrasonics? Describe the Piezo electric method of producing Ultrasonic wzives?
BRI I D? BED DS DBS DFEY BAGGROR GEyBotsot) DdBOLHHN?
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SRI Y.N.COLLEGE (AUTONOMOUS)-NARSAPUR

(Affiliated to Adikavi Nannaya University)
Thrice Accredited by NAAC at ‘A’ Grade
Recognized by UGC as “College with Potential for Excellence’

For 2022-2023 Batch [2020-21 Batch onwards]
SEMESTER-II PAPER-1I
I'B.Sc.: PHYSICS SYLLABUS UNDER CBCS

WAVE OPTICS

UNIT-I:

Interference of light: (12hrs)
Introduction, Conditions for interference of light, Interference of light by division of wave front
and amplitude, Interference in thin films: Plane parallel and wedge-shaped films, colours in thin
films, Newton’s rings in reflected light-Theory and experiment, Determination of wavelength of

monochromatic light (G SO NESISRED
UNIT-1I:

Diffraction of light: (12hrs)

Introduction, Types of diffraction: Fresnel and Fraunhoffer diffractions, Distinction between

Fresnel and Fraunhoffer diffraction, Fraunhoffer diffraction at a single slit.—

Resolving power of grating, Fresnel’s. half period

zones, Zone plate, comparison of zone plate with convex lens.

UNIT-III: '

Polarisation of light: (12hrs)

Polarized light: Methods of production of plane polarized light, Double refraction, Brewster’s

law, Malus law, Nicol prism, (O ERD

@) . Circularly and Elliptically polarized light-Production and detection, Optical

activity, Laurent’s half shade polarimeter: determination of specific rotation.

UNIT-IV:

Aberrations and Fibre Opfics: (12hrs)

Aberrations: Monochromatic aberrations, Spherical aberration,
@) - Astigmatism and Curvature of field, Distortion;, Chromatic

aberration-the achromatic doublet; Achromatism for two lenses (i) in contact and (ii) separated

by a distance.

Fibre optics:

Introduction to Fibers, different types of fibers, rays and modes in an optical ﬁber,—

fiber communication (qualitative treatment onls  Advantages of fiber optic communication.

UNIT-V:

Lasers and Holography: (12hrs)

Lasers: Introduction, Spontaneous emission, stimulated emission, Population Inversion, Laser

principle, Einstein coefficients, Types of lasers-He-Ne laser, Ruby laser, Applications of lasers;

Holography: Basic principle of holography, Applications of holography.

(NOTE: 1. Topics in Bold letters are added topics.

2. Problems should be solved at the end of every chapter of all units)
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REFERENCE BOOKS:

« BSc Physics, Vol.2, Telugu Akademy, Hyderabad

« A Text Book of Optics-N Subramanyam, L Brijlal, S.Chand& Co.

« Optics-Murugeshan, S.Chand& Co.

« Unified Physics Vol.Il Optics, Jai Prakash Nath &Co. Ltd., Meerut

» Optics.F.A. Jenkins and H.G.White, McGraw-Hill

* Optics, Ajoy Ghatak, TataMcGraw-Hill.

« Introduction of Lasers — Avadhanulu, S.Chand& Co.

« Principles of Optics- BK Mathur, Gopala Printing Press, 1995

BLUE PRINT
SEMESTER -11 PAPERII
WAVE OPTICS
Chapter / Unit Section A Section—B | Section—-C
(5 marks) (10 marks) | (10 marks)

UNIT-I:
Interference of light 1+1 (Problem) 1 1
Unit-11:
Diffraction of light: 1+1 (Problem) 1 1
UNIT-III:
Polarisation of light 1+1 (Problem) 1 1
Unit-IV:
Aberrations and Fibre Optics 1 1 1
Unit-V:
Lasers and Holography 1 1 1
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SRI Y.N.COLLEGE (AUTONOMOUS)-NARSAPUR
A s | (Affiliated to Adikavi Nannaya University)
N i A Thrice Accredited by NAAC at ‘A’ Grade

Recognized by UGC as ‘College with Potential for Excellence’

For 2022-2023 Batch [2020-21 Batch onwards]
SEMESTER -1II PAPER-II
1B.Sc.: PHYSICS MODEL QUESTION PAPER
WAVE OPTICS :
Time: 3 Hrs. Max. Marks: 75M

SECTION - A

Answer any FIVE questions. 5x5=25M
1. Explain the formation of colors in thin films.
Denesd TS’ Gorbew DBy DGR DBBoAL.

2. Write any five differences between Fresnel and Fraunhoffer diffraction.
DS 0L FO FDE DOFHHVR HG] DD 5 BEDVD FOIVD0.

3. State and explain Malus law.
SrOR VPGB0 AEG) DOOoEII.

4. Explain Spherical aberration. Write any one method to minimize it.
BOaH DHEHANRD DdBoBY. T VTBoLHEeAS IPT® 8 DEBE FraBW.

5. Explain about the principle of LASER
S8 DPGBDR DBBOEIBW.

6. In a Newton’s rings experiment, the diameter of o ring was 0.3cm and the diameter of
25" ring was 0.8cm. If the radius of curvature of the Plano convex lens is 100cm, find the
wave length of light used.

APid Suaire PAFENS’ 55 Hwobdn Eg), Tjoaw 0.3 20.80. &0d0kw 250
SooHan aog), T8 0.8 20.20. GDEIFAGDD VBY K0S S SB0E),

S5 TRAGH0 100 20.2. ©ad, 708 SGoMBFEEN SROFLDW.

7. Find the radius of first zone in a zone plate of focal length 20cm. for a light of wave length
5000A°.

20%0.20. TH[OBCB0 (50 Wocie DB P S000A° SGorBESL v STod
DBBDVDDCD DG BO0CVBHN ), TFAGB SR BB

8. Calculate the minimum thickness of quarter wave plate made of quartz to be used for a light of
wavelength 600nm. Given that py = 1.544 & p.=1.533.

600nm B0t S0 (i T0S8 GDAFNOSEIS SR & Baedd BBTro? Bl HULKD
g, DR D00 DeB SROFHOZN. o = 1.544 Ho0a0 pe= 1533 A28 Boadw.
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Answer any FIVE questions from sections B and C choosing atleast TWO questions from
each section. Each question carries 10 marks. 5x10=50M

SECTION—B

09. Explain interference by division of amplitude due to oblique incidence of a plane wave on a
thin film due to reflected light.

e FBOGS PG 2 28 DS Bt YerTrent DADDDDED DTG 00

S0 DOD P2 T T 2608 ;556569?:3; DHBoVAD.

10. Explain Fraunhofer diffraction due to single slit with necessary theory.
g DD wdeoe HDBHINS” O P96 DdGHANR S DFPoBOD &

DB,

11. Describe the construction and working of a Nicol prism.
DES DS G00g); DT LD 258050 DIBALL DEPHBD DHOOTD.

12. Derive the conditions for achromatism when two lenses are (1) in contact and (2)
separated by a distance.

Bocs Seresen (1) 2SS wEd TDHEF GR)VY@ (2) Sosdcsrsans” Soodobed
eaél:;_)bda es:)gésa oS0 c'e.)ggam.

13. Explain the construction and working of Helium-Neon gas laser.
85 Da0-D0drS SOk G06 om0 BB DABEID DEPHDD DBOOLSIBW.

SECTION-C

14. Describe the construction and working of Michelson’s Interferometer. How can you

Determine the wavelength of mono-chromatic light.

DPoyd HFOEcR JrdEND Doy s ok HIB D DFEBBVV HFocdAW.

15. Explain how a zone plate is constructed. Obtain the formula for the focal length of zone

plate. _
B00CLDVEBA DB 0wd DEFBB0B) DHOOAN. T TSI RATEED00

oreIta000.
[ ]

16. Explain about the determination of Specific rotation by Laurent’s half shade polarimeter.
&rBotS g Trair HOSCED wiFato & DI e PBOGO0 EH0F 20 DEeHA0R

DSBoN.

17. Write the construction of an Optical Fiber. Explain the principles of fiber optic communication.
GyFe B0 DT LIV DBHBoTIBN. GyF BB RITTEDN AL,

DOFEABROR DHBOTIDD.

18. Write the basic principle of Holography. Write any five applications of Holography.
FSEo ), SO Nobhsndy Bevipdw. FSEd awg) DD 2

OROBETOR FEORVHW. 1—[) 2 G\

V) lQ.’ B 5)
—_— M Page 2 of 2

3 L RO A - AN O\XW
‘j/?/‘?{?" ~_BOARD OF STUDIES
DEPARTMENT OF PHYSICS

iRl Y.N. COLLEGE (AUTONOMOUS;
1.: AC ACCREDITED ‘A’ GRADE COLLEGE)
IARSAPUR-534 278




SRI Y.N.COLLEGE (AUTONOMOUS)-NARSAPUR

(Affiliated to Adikavi Nannaya University)
Thrice Accredited by NAAC at ‘A’ Grade
Recognized by UGC as ‘College with Potential for Excellence’

For 2022-2023 Batch [2020-21 Batch onwards]
SEMESTER - III PAPER -1III
I1 B.Sc.: PHYSICS SYLLABUS UNDER CBCS
HEAT AND THERMODYNAMICS

UNIT-I: Kinetic Theory of gases: (12 hrs)

Kinetic Theory of gases-Introduction, Maxwell's law of distribution of molecular velocities

(qualitative treatment only) and its experimental verification, Mean free path, Degrees of

freedom, Principle of equipartition of energy (Qualitative ideas only), Transport phenomenon in

ideal gases: viscosity, Thermal conductivity and diffusion of gases.

UNIT-II: Thermodynamics: (12hrs)

Introduction- Isothermal and Adiabatic processes, Reversible and irreversible processes,

— Carnot’s theorem,-mic scale of temperature

and its identity with perfect gas scale, Second law of thermodynamics: Kelvin’s and Clausius

statements, Entropy, Physical significance, Change in entropy in reversible and irreversible

processes; Entropy and disorder-Entropy of Universe; Temperature-Entropy (T-S) diagram and

. change of entropy when ice changes into steam

UNIT-III: Thermodynamic Potentials and Maxwell’s equations: (12hrs)

Thermodynamic potentials-Internal Energy, Enthalpy, Helmholtz Free Energy, Gibb’s Free

Energy and their significance, Derivation of Maxwell’s thermodynamic relations from

thermodynamic potentials, Applications to (i) Clausius-Clayperon’s equation (ii) Value of CP-

CV (iii) Value of CP/CV (i

UNIT-IV: Low temperature Physics: (12hrs)

Methods for producing very low temperatures, Joule Kelvin effect, Porous plug experiment ,

Joule expansion, Distinction between adiabatic and Joule Thomson expansion, Expression for
Liquefaction of Helium by Kapitza’s method, Production of low

temperatures by adiabatic demagnetization (qualitative), ( GIDICHOICHECIAIOIAPon

¢ : "
UNIT-V: Quantum theory of radiation: ”! !rs!

Blackbody and its spectral energy distribution of black body radiation, Kirchoff’s law, Wein’s
displacement law, Stefan-Boltzmann’s law and Rayleigh-Jean’s law (No derivations), Planck’s
law of black body radiation-Derivation, Deduction of Wein’s law and Rayleigh-Jean’s law from
Planck’s law

(NOTE: 1. Topics in Bold letters are added topics.
2. Problems should be solved at the end of every chapter of all units)
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REFERENCE BOOKS:

0 BSc Physics, Vol.2, Telugu Akademy, Hyderabad

1 Thermodynamics, R.C.Srivastava, S.K.Saha&AbhayK.Jain, Eastern Economy Edition.

[] Unified Physics Vol.2, Optics & Thermodynamics, Jai PrakashNath&Co.Ltd., Meerut

00 Fundamentals of Physics. Halliday/Resnick/Walker.C. Wiley India Edition 2007

[1 Heat and Thermodynamics -N BrijLal, P Subrahmanyam, S.Chand& Co.,2012

[0 Heat and Thermodynamics- MS Yadav, Anmol Publications Pvt. Ltd, 2000

[0 University Physics, HD Young, MW Zemansky,F'W Sears, Narosa Publishers, New Delhi

BLUE PRINT

SEMESTER -1

PAPERI

. HEAT AND THERMODYNAMICS

Chapter / Unit Section A Section — B | Section—-C
(5 marks) (10 marks) | (10 marks)
UNIT-I
1. Kinetic Theory of gases . 1 1
Unit-11
2. Thermodynamics: 1.1 (Problem) 1 1
UNIT-III
3. Thermodynamic Potentials and Maxwell’s 1 1 1
equations

Unit-IV ;
4. Low temperature Physics 1+1 (Problem) 1 1
Unit-V
5. Quantum theory of radiation 1+1 (Problem) 1 1

‘) [( L"‘,.;ft.._._

.

L T

*

‘3) iy /&\wae‘g? 7 / 22—
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SRI Y.N.COLLEGE(AUTONOMOUS)-NARSAPUR
S E (Affiliated to Adikavi Nannaya University)

. i Thrice Accredited by NAAC at ‘A’ Grade
Recognized by UGC as ‘College with Potential for Excellence’
) I1 B.Sc DEGREE EXAMINATIONS

PHYSICS MODEL QUESTION PAPER
For 2022-2023 Batch (w.e.f. 2020-2021)
SEMESTER III PAPER-1III

HEAT & THERMODYNAMICS

Time: 3 Hrs. Max. Marks: 75M

SECTION - A

Answer any FIVE questions. 5x5=25M
1. Derive an expression for the diffusion of a gas on the basis of Kinetic theory.
REVIVR bgvoém SSEPEAVTT PO DDGEILD VEGEIB0 & Botodn.

2. A reversible engine works between two temperatures whose difference is 100° C. If it
absorbs 746 J of heat from the source and gives 546 J of heat to the sink, then calculate
the temperatures of source and sink. '

a8 ogre aogdn 100° C Bsdw o Sot &fdde gy DI IO, ©
ooghsan a.g‘*i?cmm: ool 746] &rdy (2rod), DoHH 546] &Py DAGRD) &.
0D SFFOLHN H0CKN Vo &I gdeD dod?

3. Explain the physical significance of Entropy.
Do’ g, PSS EPOIO DDBoB.

4. Derive Clausius — Clayperon equation.
TRODHD - FDOD DAEER[VRD STy BoLdBD

5. Write any five differences between Joule Thomson and adiabatic expansions.
TS raoy® 00k FFRS TEeawe 26§ DI 5 BEBaed Fraknsw

6. Calculate the Inversion temperature of Helium gas. Given a = 3.44x10° newton-m* /
mol®, b=0.0237x10" m® / mol and R=8.31 joule /(mol-k)

Srdato Trabvd) g, S D eF'Fas sFwID. a= 3.44x10° newton-m*/mol’,
b=0.0237x10"> m*/mol 00050 R=8.3 1joul/(mol-k)

7. Describe Ferry’s black body.
D8 EH SRR DFocsoad.

8. Calculate the temperature of the Sun from the following data. Solar constant S=1340 W/m?
; radius of the Sun R = 7.92x10% m; Distance of the Sun from the earthr= 1.5 x 10" m and
Stefan constant o = 5.7x10° Wm™? K™,

BN BEPOBBNR SDATHOD ATWIE GEFEBR ST B0, 6 Porosdn
$=1340 W/m’ , 2arcog® argdegin R = 7.92x10° m; 2520 008 Reefd S8 e
aroan r=1.5x 10" m S080k0 PS Porossn 6 =5.7 x 10* Wm? K™,

Page 1 of 2




Answer any FIVE questions from sections B and C choosing atleast TWO questions from
each section. Each question carries 10 marks. 5x10=50M

SECTION --B

9. Derive an expression for Maxwell’s law of distribution of molecular speeds in a gas.
TainDHOS” DL D Do DS Jod Eotradr DD &y DS WD DBde
DLEEP) GTBOdB.

10. State and prove Carnot’s theorem.
8 Do BN JAFDOED.

11. Derive Maxwell’s Thermodynamic equations from thermodynamic potentials.
SQODS IS RR0E $7E) DS GRABE LASBEPOR ToLEPB.

12. Derive an expression for Joule Thomson Cooling.
TS ra0y® DSCEE DS DAEGHRANDD GTBoBD,

13. Derive Wein's displacement law.
o5 F o DoDBBVR GTYBOBIBD.

SECTION -C

14. Derive an expression for the Viscosity of a gas on the basis of kinetic theory of
gases.

SO SESOD VGBI WEPGIIT TOH0Y) AL, ) B HAEEHIO
TP60400. '

15. Describe T-S diagram for Carnot’s cycle. Derive an expression for the efficiency of
Carnot’s engine from the T-S diagram

8 35708 T-S 2E200%0 HPorsvain. & Wod 578 aogomw ds), BE8DH
PEGED) ST BOLBD.

16. Derive the equations for (1) the difference and (2) ratio of the two specific heats of a perfect
gas using Maxwell’s thermodynamic equations.

S8y DS &QHAE Do EsErORDBTAD 6y TR CANE) Totd
DIT'aro 206y (1) Bea0 oAk (2) AJOH APGTOR TeRPIW.

17. Explain Kapitza’s method for liquefaction of helium gas with a neat diagram.
290 TOLIDR BDEBoSEEAS SHEP VGAD W)L DS VFAHLD DDBoEIB.

18. Describe the construction and working of Disappearing filament Optical pyrometer.
ocydocly 86 o G PEDLM doyman Doy DIBC  EPHIW

SGotsHB. " :
\L &= —=— )> |
5
/.S:P_L} |

Wﬂf{;‘; =
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SRI Y.N.COLLEGE (AUTONOMOUS)-NARSAPUR

(Affiliated to Adikavi Nannaya University)
Thrice Accredited by NAAC at ‘A’ Grade
Recognized by UGC as “College with Potential for Excellence’

For 2022-2023 Batch [2020-21 Batch onwards]
SEMESTER - IV PAPER -1V
II B.Sc.: PHYSICS SYLLABUS UNDER CBCS
ELECTRICITY, MAGNETISM AND ELECTRONICS

UNIT-1

1. Electrostatics: (6hrs)

Gauss’s law-Statement and its proof, Electric field intensity due to (i) uniformly charged solid
sphere and (ii) an infinite conducting sheet of charge, Deduction of Coulomb’s law from Gauss
law, Electrical potential-Equipotential surfaces, Potential due to a (i) dipole (ii)uniformly
charged sphere

2. Dielectrics: (6 hrs)

Dielectrics-Polar and Non-polar dielectrics- Effect of electric field on dielectrics, Dielectric
strength, Capacitance of a parallel plate condenser with dielectric slab between the plates,
Electric displacement D, electric polarization P, Relation between D, E and P, Dielectric constant
and electric susceptibility.

UNIT-II

3. Magnetostatics: (6 hrs)

Biot-Savart’s law and its applications: (i) circular loop and (ii) solenoid, Divergence and curl of
magnetic field, Ampere’s Circuital Law and its application to Solenoid, Hall effect,
determination of Hall coefficient and applications.

4. Electromagnetic Induction: (6 hrs)

Faraday’s laws of electromagnetic induction, Lenz’s law, Self induction and Mutual induction,
Self inductance of a long solenoid, Mutual inductance of two coils, Energy stored in magnetic
field, Eddy currents and Electromagnetic damping

UNIT-III

5. Alternating currents: (6 hrs)

Alternating current - Relation between current and voltage in LR and CR circuits, ‘Phasor and
Vector diagrams, LCR series and parallel resonant circuit, Q —factor, Power in ac circuits, Power
factor.

6. Electromagnetic waves-Maxwell’s equations: (6 hrs)

Idea of displacement current, Maxwell’s equations-Derivation, Maxwell’s wave equatlon (with
derivation), Transverse nature of electromagnetic waves, Poynting theorem (Statement only)
UNIT-1V

7. Basic Electronic devices: (12 hrs)

PN junction diode, Zener diode and Light Emitting Diode (LED) and their I-V characteristics,
Zener diode as a regulator- Transistors and its operation, CB, CE and CC configurations, Input
and output characteristics of a transistor in CE mode, Relation between alpha, beta and gamma;



Hybrid parameters, Determination of hybrid parameters from transistor characteristics;
Transistor as an amplifier.

UNIT-V:

8. Digital Electronics: (12 hrs

(NOTE: 1. Topics in Bold letters are added topics.
2. Problems should be solved at the end of every chapter of all units)

REFERENCE BOOKS

< BSc Physics, Vol.3, Telugu Akademy, Hyderabad.

% Electricity and Magnetism, D.N. Vasudeva. S. Chand & Co.

% Electricity and Magnetism, B.D.Duggal and C.L.Chhabra. Shobanlal& Co.

% Electricity, Magnetism with Electronics, K.K.Tewari, R.Chand& Co.,

% Electricity and Magnetism, R.Murugeshan, S. Chand & Co.

% Principles of Electronics, V.K, Mehta, S.Chand& Co.,

% Digital Principles and Applications, A.P. Malvino and D.P.Leach, McGrawHill Edition.
BLUE PRINT

_ SEMESTER -1V  PAPERI1IV
ELECTRICITY, MAGNETISM AND ELECTRONICS

Chapter / Unit Section A Section - B | Section-C
(5 marks) (10 marks) (10 marks)
UNIT-I:
1. Electrostatics: 1 1
2.Dielectrics: 1
Unit-11:
3.Magnetostatics: 1 (Problem) 1
4.Electromagnetic Induction: 1 1
UNIT-II1:
5.Alternating currents: 1 1
6.Electromagnetic waves-Maxwell’s equations: 1
Unit-I'V:
7. Basic Electronic devices: 1+1 (Problem) 1 1
Unit-V: '
8. Digital Electronics: 1+1 (Problem) 1 1
) (o )
Ay 5)
2) —
. 2 C’\IW
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SRI Y.N.COLLEGE (AUTONOMOUS)-NARSAPUR

(Affiliated to Adikavi Nannaya University)
Thrice Accredited by NAAC at ‘A’ Grade
Recognized by UGC as ‘College with Potential for Excellence’
11 B.Sc DEGREE EXAMINATIONS
PHYSICS MODEL QUESTION PAPER
For 2022-2023 Batch (w.e.f. 2020-21)
SEMESTER IV PAPER -1V
ELECTRICITY, MAGNETISM AND ELECTRONICS

TIME: 3Hrs ; Max. Marks: 75
SECTION-A

Answer any FIVE questions 5x5=25M

1. Derive an expression for the potential due to a point charge.
208 Dotk DB HOD VGED TLJHES & DECK0 TLAHD.

2. Explain Hall Effect.
5565 00 DBBOLBW.

3. A solenoid of length 0.50 m wound with 5000 turns / m of wire has a radius 4 cm. Calculate
the self inductance of solenoid.

420,20, T§g0, 0.50 oexg T o FPdaroné B 5000 &6) S 120 5080 8o83eC: €5083

FPOTroé g, RIOwo 66 Eeso SR K.

4. Show that electromagnetic waves are transverse in nature.
05,8 S° Ded;BaRY 08 S0P, BG5S SCOMPOID WFRYBD.

5. Write a short note on Zener diode.
56 ¢aBré P VDL O gradod.

6. In a transistor base current and emitter current are 0.08 m A and 9.6 m A calculate collector
current o and .
QDDQS BEP0, GEPS PIETH0RD ST 0.08 m A and 9.6 m A e900&3 DEGER

DTETANRL o 00050 P SR 020,

7. State and explain De Morgan’s theorem.
é&)“tg".% bg‘oémm DadB0otIa
8. Using 2’s complimental subtract (100111), from (110011),
Bog Rros HHA &HABTAD (110011); Hood (100111); S2DatwH0
Answer any FIVE questions from sections B and C choosing atleast TWO questions

from each section. Each question carries 10 marks. 5x10=50M
SECTION-B

9. State and prove Gauss law in electro statics
RO DE0§S &° PR DB DG DETFDELEE.




10. Explain Biot-Savart’s law. Derive an expression for the magnetic induction due to a circular
loop carrying current.
£20565 — STES RIPGA0R) DHBOLYBN. DEES VB (10 w8 JyT's™6 O ok

Toe 0D DD 900,08 HOE VAEGIBV T2EED.

11. Given the detailed theory of L-C-R series circuit carrying AC and explain resonance
condition.
Do Desogd PHIRODY L-C-R 363 S0 G, dgroardy gradol 803

R0 DGV DHBool

12. What is a P-N junction diode? Explain forward and reverse bias.
P —N %08 GArE 0drrddy ? DEFL D0 , 383830 00 DDBocdI.

13. 24. Discuss the working of a half adder and a full adder with their circuits with truth tables.
g Do) DO WY RoSO Duairen , e DOSLD o DA DO DEPHBVW

tibﬁl)ot:bbw.
SECTION-C

14. Define electric displacement (D), electric polarization (P) & electric intensity (E) and obtain
the relation among them.

dasoyd .gwgotm: (D), Desogd EG BHe (E) 08050 g @radanesn BN, o6
;ba% oo U‘e,)‘écg:)m).

15. Define self induction. Obtain an expression for the self inductance of a long solenoid.
K030 82668 DEGOSEW. s F&d00% T'DTaE VGO0 DOSBLBVHLH

TP awhcsoma».

16. Write Maxwell’s eqﬁation in differential and integral form. Derive Maxwell’s wave
equation.
S5y DS DWEGEI[D ABNE), VHELD EPeD LOCID PJELD ErTren graod.

DENGADI®). 0ch BGorTe) S5\ D5 BGoff DALEGEIE To2TEE8N.
) A 8

17. Explain briefly the three possible transistors CB, CE & CC transistor connections.
CB, CE 206050 CC &30 51 H00°¢0 0955°F RoGPOR) £300M Q000200

18. Write the operation of NAND and NOR gates. Give logic symbols and truth tables.
Realize AND, OR and NOT gates from NAND gates.

NAND, 208050 NOR crgédne DABain IePotmn graindw. T8 &d); %) SO
oG DOHSH @Ay, NAND 86) S0 o) AND , OR &08asn NOT argdanesn

T80 | 2 L\
1{6-” A"‘ e =S ) Rl

)
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SRI Y.N.COLLEGE (AUTONOMOUS)-NARSAPUR

(Affiliated to Adikavi Nannaya University)
Thrice Accredited by NAAC at “‘A’ Grade
Recognized by UGC as ‘College with Potential for Excellence’

For 2022-2023 Batch [2020-21 Batch onwards]
SEMESTER -1V PAPER-V
II B.Sc.: PHYSICS SYLLABUS UNDER CBCS
MODERN PHYSICS

UNIT-I :

1. Atomic and Molecular Physics : ( 12 hrs) :
Vector atom model and Stern-Gerlach experiment, Quantum numbers associated with it, Angular
momentum of the atom, Coupling schemes, Spectral terms and spectral notations, Selection

rules, Intensity rules, Fine structure of Sodium D-lines, Zeeman effect, Experimental
amangement 10 study Zeeman effect; (RIS

UNIT-II:
2. Matter waves & Uncertainty Principle: (12 hrs)

Matter waves, de Broglie’s hypothesis, Wave length of matter waves, Properties of matter
waves, Davisson and Germer’s experiment, Phase and group velocities (Qualitative treatment),
Heisenberg’s uncertainty principle for position and momentum& energy and time, Illustration of
uncertainty principle using diffraction of beam of electrons (Diffraction by a single slit) and
photons (Gamma ray microscope), Bohr’s principle of complementarity.

UNIT-II:

3. Quantum (Wave) Mechanics ; ( 12 hrs)

Basic postulates of quantum mechanics, Schrodinger time independent and time dependent wave
equations-Derivations, Physical interpretation of wave function, Eigen functions, Eigen values,
Application of Schrodinger wave equation to (i) one dimensional potential box of infinite height
(Infinite Potential Well) and (ii) one dimensional harmonic oscillator

UNIT-IV:

4. Nuclear Physics : ( 12 hrs)

Nuclear Structure: General Properties of Nuclei, Mass defect, Binding energy; Nuclear Jorces:
Characteristics of nuclear forces- Yukawa’s meson theory; Nuclear Models: Liquid drop
model, The Shell model, Magic numbers; Nuclear Radiation detectors: G.M. Counter, Cloud
chamber, Solid State detector; Elementary Particles: Elementary Particles and their
classification.

UNIT-V:

S. Nano materials :( 7hrs)
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6. Superconductivity: (5 hrs)
Introduction to Superconductivity, Experimental results-critical temperature, critical magnetic

field, Meissner effect , Isotoie effect, Tiﬁ I_and Type II superconductors, (D

(NOTE: 1. Topics in Bold letters are added topics.
2. Problems should be solved at the end of every chapter of all units)

REFERENCE BOOKS:
<+ BSc Physics, Vol.4, Telugu Akademy, Hyderabad

% Atomic Physics by J.B. Rajam; S.Chand& Co.,

% Modern Physics by R. Murugeshan and Kiruthiga Siva Prasath. S. Chand & Co.
% Concepts of Modern Physics by Arthur Beiser. Tata McGraw-Hill Edition.
Nuclear Physics, D.C.Tayal, Himalaya Publishing House.

-

.
..

% S.K. Kulkarni, Nanotechnology: Principles & Practices (Capital Publ.Co.)
< K.K.Chattopadhyay&A N.Banerjee, Introd.to Nanoscience and Technology(PHI
LearningPriv.Limited).
** Nano materials, A K Bandopadhyay. New Age International Pvt Ltd (2007)
% Textbook of Nanoscience and Nanotechnology, BS Murthy, P Shankar, Baldev Raj,BB Rath and
J Murday-Universities Press-ITM
BLUE PRINT
SEMESTER -1V  PAPERV
MODERN PHYSICS
Chapter / Unit Section A Section — B | Section - C
(S marks) (10 marks) | (10 marks)
UNIT-1:
1. 1. Atomic and Molecular Physics: 1+1 (Problem) 1 ‘ 1
Unit-11: 1+1 (Problem)
2. Matter waves & Uncertainty Principle: 1 1
UNIT-III: ‘
3. Quantum (Wave) Mechanics 1 1 1
Unit-IV: ’
4. Nuclear Physics 1+1 (Problem) 1 1
Unit-V:
5. Nano materials 1 1
6. Superconductivity 1

D\ e— ¥
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SRI Y.N. COLLEGE(AUTONOMOUS)-NARSAPUR

(Affiliated to Adikavi Nannaya University)
Thrice Accredited by NAAC at ‘A’ Grade
Recognized by UGC as ‘College with Potential for Excellence’
For 2022-2023 Batch [2020-21 Batch onwards|
SEMESTER -1V PAPER -V
II B.Sc.: PHYSICS SYLLABUS UNDER CBCS

MODERN PHYSICS
TIME: 3Hrs Max, Marks:; 75
SECTION-A
Answer any FIVE questions 5x5=25M

1. Explain L-S couplin g and J-J coupling.

L-S “co;‘).)g_,‘%"én» 0003 J-J Foéaém‘f:{):b.nom rb"cb SPO30A0.
2. Write about properties of matter waves?

GadSorre) T 0 Troinsn
3. Explain the Eigen functions and Eigen values.

DN LRVADAW, DAD Dendersdy DSBoeiIA.

4. Explain elementary particles and their classification
FEE Srwen, O 20560 X0 Dddocsod

5. Explain Classification of Nano materials
>3 DEganen, o8 DOLBED  DdBorsAD.

6. A Sample is excited with a light of wavelength 4358 A°. Raman lines are observed at
4447 A®. Calculate the Raman shift in cm™.
208 D 4358 A o EFs0 S0 5038 GRRDESUPBA. T30S S 4447 A

D FVAOLSEDODS. and TrenS WOBTR) R0.20™". ©65* £ B0,

7. An electron is confined to a box of length 10" m. Calculate the minimum uncertainty in its
velocity.

107 2. Fetsbrrier GS* JogeS 100365 oD Betoes’ SR IS T¢) otsod.

(o]
8. A neutron breaks into a proton and an electron. Calculate the mass defect in the
reaction. (my=1.6725x10""Kg, m, =9x10~'kg, m,=1.6747x107K g)

28 Sogds 3656”2 ArErS, Ferd dvdokn QOS DA 006 |, & e305e5”
E30°2 6500 0,080 (m,=1.6725X 107K g, m, =9x10”'kg, m,=1.6747x10?"K g)



Answer any FIVE questions from sections B and C choosing atleast TWO
questions from each section. Each question carries 10 marks. 5x10=50M

SECTION-B

9. Describe stern and Gerlach experiment. What is its importance?
36) 158 HAATIBON DS0GEDD0. €9 DA D08 DD
10. Explain Devisson and Germer experiment for detection of matter waves.
@55 BEoTOR TR0 EIRS O A6 QAT DBBoED.

11. Derive Schrodinger’s time independent wave equation.
500 BErEE Tdoid BGor HIEBERBVR GBI,

12. Explain the basic properties of nucleus.
So@Edm dIE), S0PJ VLEFOR DSB0RYDW

13. What is Nano dot? Explain the construction of Quantum Nano structures.
segoti0 TS Dotk wokd D? s°ot0 TS DT FTVR oot Dddosod

SECTION - C

14. What is Raman Effect? Explain it experimentally.
TP HOBR VXTI, TP YA rE Sore Dsddotsot

15. State and explain Heisenberg’s uncertainty principle. Explain the consequences of uncertainty
principle with regard to diffraction by a single slit and Gamma ray microscope.

00 026 9SS WD) FR DDOocBW. BIFNBSG JODDD CI0E); DEFOI TR
D8 DS 5 D52 ABODHO TP $65 TELE0HD DRODBVES’ D5

16. Obtain an expression for the energy of a particle in one dimensional potential well.
DeDodaD 3], ErHB0S"D SRk dE), 1S RDDECETR) TLRDB.

17. Describe the construction and working of G M counter?
GM deaso & a&go:‘.'.), HB0IN VTR SV

18. What is super conductivity? Explain Meissner effect. Mention the properties of super
Conductivity.
9 TPLPEB(0 VATV 2R 6 HVSB0R DBOERHDD - VBTV (T O

) R 5)

2) /2;_1#
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SRI Y.N.COLLEGE (AUTONOMOUS)-NARSAPUR
(Affiliated to Adikavi Nan naya University)
Thrice Accredited by NAAC at ‘A’ Grade
Recognized by UGC as ‘College with Potential for Excellence’

For 2022-2023 Batch [2020-21 Batch onwards]
SEMVMESTER -V PAPER - VI 6 )
I B.Se.: PHYSICS SYLLABUS UNDER CBCS
LOW TEMPERATURE PHYSICS & REFRIGERATION
F B Se¢ Semester V (Skill Enhancement Course -Elective) Credits: 4 J

‘ Course: 6. Low Temperature Physics & Refrigeration Hrs/Wk: 4
UNIT-I PRODUCTION OF LOW TEMPERATURE (10 hrs)

Production of low temperatures-Introduction, Joule-Thomson effect, Regenerative cooling,

Different methods of liquefaction of gases, liquefaction of air-Claude’s method, Production of
liquid hydrogen and Helium-Kapitza’s method, Adiabatic demagnetization, -.

GOSN URSORMNEHND (qualitative treatment only).

UNIT-II MEASUREMENT OF LOW TEMPERATURE (10 hrs)
Gas thermometer and its correction and calibration, Secondary thermometers, resistance

thermometers, thermocouples, Vapour pressure thermometers, Magnetic thermometers,
Advantages and drawbacks of each type of thermometer.

UNIT-II1 PRINCIPLES OF REFRIGERATION (10 hrs)
Introduction to Refrigeration- Natural and artificial refrigeration , Stages of refrigeration, Types

of refrigeration -

. Refrigeration
cycle and explanation with a block diagram, applications of Refrigeration Introductory ideas
on air-conditioning (qualitative treatment only).

Refrigerants-Introduction, Ideal refrigerant, Properties of refrigerant, Requirement of
refrigerants, Selection of refrigerants, Classification of refrigerants, commonly used
refrigerants, Eco-friendly refrigerants.

UNIT-IV COMPONENTS OF REFIGERATOR (10 hrs)
Refrigerator and its working, Plock diagram, Coefficient of Performance (COP), Tons of

refrigeration (TR) and Energy Efficiency Ratio (EER), Refrigerator components: Types of

compressors, evaporators and condensersq

Refrigerant leakage and detection.

UNIT-V APPLICATIONS GF LOW TEMPERATURE & REFRIGERATION (10 hrs.)
Applications of Low temperatures: Preservation of biological material, Food freezing, (D



VAMSIKAR
Highlight

VAMSIKAR
Highlight

VAMSIKAR
Highlight

VAMSIKAR
Highlight

VAMSIKAR
Highlight

VAMSIKAR
Highlight

VAMSIKAR
Highlight

VAMSIKAR
Highlight

VAMSIKAR
Highlight

VAMSIKAR
Highlight

VAMSIKAR
Highlight

VAMSIKAR
Highlight

VAMSIKAR
Highlight


. - - -
5
S 2

(NOTE: 1. Topics in Bold letters are added topics.
2. Problems should be solved at the end of every chapter of all units)

REFERENCE BOOKS
1. Heat and Thermodynamics by Brij Lal &N.Subramanyam, S.Chand Publishers.

2. Thermal Physics by S C Gary, R M Bansal & C K Ghosh, McGrawHill Education, India

3. Heat and Thermodynamics by M MZemansky, Mc Graw Hill Education (India).

4. Low-Temperature Physics by Christian E. & Siegfried H., Springer.

5. Thermal Engineering by S. Singh, S.Pati, Ch:18 Introduction to Refrigeration.

6. The Physics Hyper Text Book. Refrigerators.https:/physics.info/refrigerators/

7. Refrigeration and Air Conditioning by Manohar Prasad, New age international (P) limited,
New Delhi

8. A course in Refrigeration and Air Conditioning by S.C. Arora and S. Domkundwar,
Dhanpatrai and sons, Delhi

9. https://trc.nist.gov/cryogenics/Papers/Review/201 7-Low_Temperature_Applications And
Challenges.pdf

10. https://nptel.ac.in/content/storage2/courses/112105 1 29/pdf/RAC%20Lecture%203 pdf

11. Other Web sources suggested by the teacher concerned and the reading material.

https://nptel.ac.in

BLUE PRINT
III BSc SEMESTER -V PAPER VI
LOW TEMPERATURE PHYSICS & REFRIGERATION

Chapter / Unit Section A Section —B | Section — C
(5 marks) (10 marks) | (10 marks)

UNIT-I 1 1 1
PRODUCTION OF LOW TEMPERATURE
UNIT-II 1 1 1
MEASUREMENT OF LOW TEMPERATURE
UNIT-III 2 1 1
PRINCIPLES OF REFRIGERATION
UNIT-IV 2 1 1
COMPONENTS OF REFIGERATOR
UNIT-V 2 1 1
APPLICATIONS OF LOW TE. IPERATURE
& REFRIGERATION

3 T Y. W) e\
E & 5

__._.—-——'"
o ’
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SRI Y.N.COLLEGE (AUTONOMOUS)-NARSAPUR

(Affiliated to Adikavi Nannaya University)
Thrice Accredited by NAAC at ‘A’ Grade
Recognized by UGC as ‘College with Potential for Excellence’
For 2022-2023 Batch [2020-21 Batch onwards]

SEMESTER -V PAPER-VI (6 )
III B.Sec.: PHYSICS SYLLABUS UNDER CBCS
LOW TEMPERATURE PHYSICS & REFRIGERATION

MODEL QUESTION PAPER

Time: 3 Hrs. Max. Marks: 75M
SECTION - A

Answer any FIVE questions. 5x5=25M

1. Discuss properties of materials at low temperature.
voNaTdd0 DG DOTL VLTV SO\ oS0,

2. Write a short note on secondary thermometer.
DE0cd G8) Db 18y LINBED Frotod
3. Explain the stages of Refrigeration.
D560 2AHOS” DD S DddoSod.

4. Write a short note on Eco-friendly refrigerants.
RO§RO0E S FBVSCE 170y VIWBERL FPatod.

5. Write different types of compressors.
DG G50 VodES (120N grosod

6. Write the differences between Heat engine and refrigerator.

€53 ogrdS Ludakn IBOLGE aogrdS 065 BBV Beydn
7. How to preserve the Bio-logical materials.

BSDTTOVR D Do QO EotHT.

8. Write about uses of liquid hydrogen in medical field.
BOTEBID DeS| Gorios” GHWABTAD DErdB0RD By



Answer any FIVE questions from sections B and C choosing atleast TWO questions from each
section. Each question carries 10 marks. 5x10=50M

SECTION -- B
09. Derive an expression for Joule-Thomson Cooling.

SRS 23DEBET IS HOEGEIHDRD TP GO,

10. Describe the working of Gas thermometer and write its advantages and disadvantages.
5 B8 Db HABOIN DL DB3BoRDBN TR PAZTETLD SHBA%D

DAITPRTVA FPO30.

11. What is refrigeration? Explain the principle and working of a vapour compression
Refrigeration system?

82250 WITHN0HED DB oo GIE), HDIBWDR> DBHBorBN?

12. Explain refrigeration cycle with block diagram.
&8 B0 RVTFODEAND BPBRBI HVODOK DHBoLDD?

13. Explain the importance of liquid hydrogen and liquid nitrogen in medical field.
DS Gorfods® G ERD 00K G PERY FE DdOomE.

SECTION-C

14. Explain Kapitza’s method for liquefaction of helium gas with a neat diagram.
SDaw0 ALV GDEBoSEEIS TP DA 58,8 HE VIFADBD DdBoKHN

15. Describe the working of Magnetic thermometer and write its advantages and
disadvantages.

SO cﬁﬁﬁémmé DABOIN DEPHANED DHB0NAD L7 PAITRT°LD SO
IPAITRT VA JPAR0N.

16. What is refrigeration? Explain the principle and working of a vapour absorption
Refrigeration system?

622500 ITIN?FNE DO aHogo GBwE), HDABWR DBOOLBN?

17. Discus refrigerator components of a) Evaporator b) Condenser ¢) Compressor.
82806 &' MrVETR a)esdd 5680 b)SoaHE €)Eo0RNE

18. Explain the importance of superconducting magnet in MRI.
MRI &° 0080738 05 0T70) FBOPJBR0 DdBocSOd .

) |6 e 1)
D) ”

s’

£ w;[‘[}zzf
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SRI Y.N.COLLEGE (AUTONOMOUS)-NARSAPUR

(Affiliated to Adikavi Nannaya University)
Thrice Accredited by NAAC at ‘A’ Grade
Recognized by UGC as “College with Potential for Excellence’

For 2022-2023 Batch [2020-21 Batch onwards]
SEMESTER -V PAPER-VII (7))
II B.Sec.: PHYSICS SYLLABUS UNDER CBCS
SOLAR ENERGY AND APPLICATIONS
B Sc Semester V (Skill Enhancement Course -Elective) Credits: 4
Course: 7 Solar Energy and Applications Hrs/Wk: 4
Unit - I: BASIC CONCEPTS OF SOLAR ENERGY (10hrs)

Spectral distribution of solar radiation, Solar constant , zenith angle and Air-Mass, standard time,

local apparent time, equation of time, direct, diffuse and total radiations. Prediction of available
solar radiation, Solar energy-lr‘nportance and global warming, Storage of solar energy,

@D :hcliometer - working principle. direct radiation measurement. 1% i

working Principle, diffuse radiation measurement, Distinction between the two meters.

Unit - II: SOLAR THERMAL COLLECTORS (10hrs)

Solar Thermal Collectors-Introduction, Types of Thermal collectors, Flat plate collector —
liquid heating type, Energy balance equation and efficiency, Solar Thermal Power Plant
Evacuated tube collector, Definitions of collector efficiency, Testing of flat-plate collector (OID
@SSRS notural and forced circulation types. Concentrating collectors, Solar
cookers, Solar dryers, Solar desalinators. Solar greenhousss.

Unit - III: FUNDAMENTALS OF SOLAR CELLS (10hrs)

Semiconductor interface, Types homo junction, hetero junction and Schottky barrier, advantages
and drawbacks, Photovoltaic Effect, Photovoltaic cell, equivalent circuit, output parameters,

conversion efficiency, Photoveltaic applications, Solar photovoeltaic cell and its working

principle, Measurement of -V characteristics, (i ESNUISRUNICSNCCIONISOISICSINMED

Unit -IV: TYPES OF SOLARCELLS AND MODULES (10 hrs)
Types of solar cells, Crystalline silicon solar cells, poly-Si cells, Thin film solar cells-CdTe/CdS
and CulnGaSe2/CdS cell configurations, structures, advantages and limitations,—
(RIS Dbl AR EpIC URCHONERISY \ 10 ulc (2brication steps, m

Bypass and blocking diodes. Solar PV system and its components.


VAMSIKAR
Highlight

VAMSIKAR
Highlight

VAMSIKAR
Highlight

VAMSIKAR
Highlight

VAMSIKAR
Highlight

VAMSIKAR
Highlight

VAMSIKAR
Highlight

VAMSIKAR
Highlight

VAMSIKAR
Highlight

VAMSIKAR
Highlight

VAMSIKAR
Highlight

VAMSIKAR
Highlight

VAMSIKAR
Highlight

VAMSIKAR
Highlight

VAMSIKAR
Highlight


Unit — V: SOLAR PHOTOVOLTAIC SYSTEMS (10hrs)

Energy storage in PV systems: Need of energy storage, Energy storage modes, electrochemical

storage, Batteries: Primary and secondary, (SElESIICIDaNCIYVIONCISOIEHIBateD . |cad acid
e SN RO A IBANERS, - trical storage —Differences between

Capacitor and Battery, Super capacitor. Role of carbon Nano-tubes in electrodes.

(NOTE: 1. Topics in Bold letters are added topics.
2. Problems should be solved at the end of every chapter of all units)
REFERENCE BOOKS:
III. References:
1. Solar Energy Utilization by G. D. Rai, Khanna Publishers
2. Solar Energy- Fundamentals, design, modelling and applications by G.N. Tiwari, Narosa
Publications, 2005.
3. Solar Energy-Principles of thermal energy collection & storage by S.P. Sukhatme, Tata
Mec-Graw Hill Publishers, 1999.
4, Science and Technology of Photovoltaics, P. Jayarama Reddy, CRC Press
(Taylor & Francis Group), Leiden &BS Publications, Hyderabad, 2009.
5. Solar Photovoltaics- Fundamentals, technologies and applications, Chetan Singh Solanki, PHI
Learning Pvt. Ltd., "
6. Web sources suggested by the teacher concerned and the college librarian including reading
material.
(a) https://courses.edx.org/c4x/DelftX/ET.3034TU/asset/solar_energy v1.l.pdf
(b) https://www.sku.ac.ir/Datafiles/BookLibrary/45/John%20A.%20Duffie,%20William
%20A.%20Beckman(auth.)-Solar%20Engineering%200f%20Thermal%20Processes
%20Fourth%20Edition%20(2013).pdf .

3

BLUE PRINT
III BSc SEMESTER -V  PAPER VII
MODERN PHYSICS
Chapter / Unit Section A Section — B | Section — C
(5 marks) (10 marks) | (10 marks)

UNIT-I: 2 1 1
BASIC CONCEPTS OF SOLAR ENERGY
Unit-II: 2 1 1
SOLAR THERMAL COLI "~“TORS
UNIT-III: 1 1 1
FUNDAMENTALS OF SOLAR CELLS
Unit-1V: 1 1 1
TYPES OF SOLARCELLS AND MODULES
Unit-V: 2 1 1
SOLAR PHOTOVOLTAIC SYSTEMS

) \.C- o — H) 20\
) w 2

3) e oty
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DEPARTMENT OF PHYSICS

&Rl Y.N. COLLEGE (AUTONOMOUS,
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SRI Y.N.COLLEGE (AUTONOMOUS)-NARSAPUR
(Affiliated to Adikavi Nannaya University)
Thrice Accredited by NAAC at ‘A’ Grade
Recognized by UGC as ‘College with Potential for Excellence’

For 2022-2023 Batch [2020-21 Batch onwards]
SEMESTER -V PAPER-VII (7 )
III B.Sc.: PHYSICS SYLLABUS UNDER CBCS

SOLAR ENERGY AND APPLICATIONS

MODEL QUESTION PAPER
Time: 3 Hrs. Max. Marks: 7SM

SECTION - A
Answer any FIVE questions. 5x5=25M

1. Explain about spectral distribution of radiation.
23820 cﬁDSZJ bg DL DASEIR DB oLV,

2. Define Solar constant, Air mass?
6 Juroso, PO GO0 R JS(WotdIA0?

3. Explain different types of solar cells.
B850 VS DDEG F5PVRD DSBS,

4. Explain solar desalinator and drier?
6 &6 208k GO (8 DdBocidBw ?

5. Explain photo voltaic effect?
I Serans perardy DddocidH0 ?
6. Explain solar hot water system?
RS Dé @ SFOR (G Grosndw ?
7. Discuss different modes of energy storage

330 Do Boscoe () DAE BB LONOLED.

8. Discuss need of energy storage.

3D o] BODVVD DBLES BLVRYIW.
Answer any FIVE questions from sections B and C choosing atleast TWO questions
from each section. Each question carries 10 marks. 5x10=50M

SECTION - B

9. Describe how the solar constant is measured by using pyrheliometer?
PO G &DAPNOD F°6 RG0SR D Do s HBorisn?

10. Explain energy balance equation?
38 DSBS DAEGE0 (1°8y DBBoLsdHD ?

11. Draw solar cell output parameters? Explain series and shunt resistance of a solar cell?



R0 L0020 g, BE Y JroeDodoen AoBB ? A6 F0LH0 cIE), B3 S0

2r0sE DB PO (1HDO0D) DIHBOTAW ?

12. Explain Thin film Solar cells?
A6 OB DD TG (18y DHOEYEW.

13. Discuss about Solid — State and molten solvent batteries.
‘{JJA‘J?%@ foblelenbb) ;ﬁJ"g ! Q’&ﬁea wseoévm (33°0 e t‘.ﬁﬁaoﬁam

SECTION -C

14. Write about the Importance of Solar Energy?
6 33 L), PB0EHA BRVDIN

15. What is flat plate collector? Describe liquid heating type FPC?
RSB DO TFIPSPLD IR ? Q) DEBR 680 FPC oy 5B oesdBw ?

16. Explain homo, hetero and schotty interfaces?
S, 288 200080 JY O Woss deren P8y DBBotS0 ?

17. Explain solar cell modular assembly? What type of steps involved in it?
G D080 HEDVE WD DDBoSKN eI’ WAL WoBed ADE?

18. Explain role of carbon nano tubes in electrodes.
DTE v a0t S0 TS Fire FgRo Benipswll

) ‘( o 4) LG\

L>/§)g, “L’j

‘-.-"...’

| 3) pwB T
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SRI Y.N.COLLEGE (AUTONOMOUS)-NARSAPUR
(Affiliated to Adikavi Nannaya University)

Thrice Accredited by NAAC at ‘A’ Grade
Recognized by UGC as ‘College with Potential for Excellence’
For 2022-2023 Batch (w.e.f. 2020-2021)

SEMESTER -1I (Group A)
UG- SKILL DEVELOPMENT COURSE
SOLAR ENERGY

No. of Hours per week: 02 Total Lectures: 30

UNIT-I - Solar Radiation: (6 hrs):

UNIT-II — Solar Thermal Systems: (10 hrs):

UNIT-III — Solar Photoyoltaic Systems: (10 hrs):

Co-curricular Activities (Hands on Exercises): (04 hrs)

[Any four of the following may be taken up]

1. Plot sun chart and locate the sun at your location for a given time of the day.

2. Analyse shadow effect on incident solar radiation and find out contributors.

3. Connect solar panels in series & parallel and measure voltage and current.

4. Measure intensity of solar radiation using Pyranometer and radiometers.

5. Construct a solar lantern using Solar PV panel (15W)

6. Assemble solar cooker

7. Designing and constructing photovoltaic system for a domestic house requiring SkVA power

8. Assignments/Model Exam.
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Reference Books:

1. Solar Energy Utilization, G. D. Rai, Khanna Publishers

2. Solar Energy- Fundamentals, design, modeling& applications, G.N. Tiwari, Narosa Pub., 2005.

3. Solar Energy-Principles of thermal energy collection & storage, S.P. Sukhatme, Tata Mc-Graw

Hill Publishers,1999.

4. Solar Photovoltaics- Fundamentals, technologies and applications, Chetan Singh. Solanki, PHI

Learning Pvt. Ltd.,

5. Science and Technology of Photovoltaics, P. Jayarama Reddy, BS Publications, 2004.

Blue Print
SEMESTER --II PAPER SD
SOLAR ENERGY
Module 5 marks 10 marks Marks
allotted
UNIT-I - Solar Radiation 3 2 35
UNIT-II - Solar Thermal Systems SectiomA | 3 Sec}t;on 2 35
UNIT-III - Solar Photovoltaic Systems 2 2. 30
Total 100
- . el I \ n S
Dt o H)
5)
D_> é}%
.-;-—-—-""':" ;
D =it e
‘3) e 3lg)re—
AlHmM AN A
RD OF STUDI
De:fnemem OF PHYSICS
$RI Y.N. COLLEGE (AUTONOMOUS.
/NAAC ACCREDITED ‘A’ GRADE COLLEGE) 2

NARSAPUR-534275



SRI.Y.N.COLLEGE (AUTONOMOUS)-NARSAPUR
(Affiliated to Adikavi Nannaya University)

Thrice Accredited by NAAC at ‘A’ Grade
Recognized by UGC as ‘College with Potential for Excellence’
For 2020-2021 Batch (w.e.f. 2020-2021)

SEMESTER -II (Group A)
UG- SKILL DEVELOPMENT COURSE
SOLAR ENERGY

Learning Outcomes:

After successful completion of the course, students will be able to:
* Acquire knowledge on solar radiation principles with respect to solar energy estimation.
* Get familiarized with various collecting techniques of solar energy and its storage
* Learn the solar photovoltaic technology principles and different types of solar cells for energy
* conversion and different photovoltaic applications.
| * Understand the working principles of several solar appliances like Solar cookers, Solar hot water

systems, Solar dryers, Solar Distillation, Solar greenhouses

) W e o h)
2) /é—aw 2

3) ) SIS "*"’ 212
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SRI Y.N. COLLEGE(AUTONOMOUS)-NARSAPUR
(Affiliated to Adikavi Nannaya University)
Thrice Accredited by NAAC at ‘A’ Grade
Recognized by UGC as ‘College with Potential for Excellence’
For 2022-2023 Batch (w.e.f. 2020-2021)
UG- SKILL DEVELOPMENT COURSE
SEMESTER -II (Group A)
SOLAR ENERGY MODEL QUESTION PAPER
Time: 2 Hrs SECTION-A Max Marks: 50M
Answer any FOUR questions. Each question carries 5 marks. 4x5SM=20M
1. What is Photovoltaic Effect

eS* Serans parsdo wdmd ?

2. Discuss about Solar greenhouses
6 A T (18 5008
3. Define Solar radiation and its uses
6 DEGRA0 &0 DGR LO0KD T BROBGITOB FPasvA
4. Write about domestic lighting
R8¢ &HATNoB Tedoh (1r0y Eroina
5. Discuss about Sunshine recorder
K‘J.J“déd?& 0'5'95 d}"b‘) maomm
6. Explain about the solar hot water systems
Derd & a0 DR DdBocBW

7. Explain the Solar dryers
S GODE A0y DdBocdBN ?

8. How can we Store the solar energy
A6 33 D DDGorr Dexg B

SECTION -B
Answer any THREE questions. Each question carries 10 marks. 3x10M=30M
9. Discuss about the Solar radiation at the Earth’s surface

B aHddw0 Do &) DG DS (170 0y 0eIN

10. What is solar energy? Explain its importance
G 33 I ? T PANE(B DDOOLBL

11. Explain the principle of conversion of solar radiation into heat?
A6 DEGEA DGO SROMTP ArBYE Bootuos BOD LrGA0HD DBBoE[0

12. Discuss about the Solar Thermal Power Plant and its importance in daily life.
6 GOS0 ot (1rdy DidBoZN BB Ay BDSeS” T TR0

tﬁﬂboﬁ)m.) .

13. Describe solar photovoltaic cell and its working principle
6 O'° Serans 26 cing), AFGB00 H6aH1 DAL DEFHAB

DSBoTPAD

14. Define a solar cell. Explain different types of Solar cells?
RrE0B080 dgDowdann ? TBS° osren 170y DdBB.
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