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AGENDA:

)8

To prepare the syllabi and model question papers for the degree I, II
and III years for the academic year 2021-22 by making appropriate
modifications to the University syllabus.

. To discuss the modalities for conducting the Social Immersion

Programme at the end of the 1* year degree.

.To discuss the modalities and topics for conducting

seminars/workshops.

. 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.

. To evolve a plan of action for the Consultancy activity.
. Any other matters with permission of the chair.
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Department of Physics, Sri Y N College (A), Narsapur
Resolutions:

a) It s 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 meeting held on 28-10-2021 in the Physics
department,

b) Approved the modified syllabus of I B.Sc., Physics (Theory, Practical and Model
Question paper) Semester-1, Paper-1 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.

c) Itis resolved to approve II B.Sc., Physics syllabus with more than 20% modifications
in the Semester-III, Paper-III i.e., “Heat and Thermodynamics”, and Semester-
IV, Paper-1V i.e., “Electricity, Magnetism and Electronics”, Paper-V “Modern
Physics” w.e.f. academic year 2021-22 as prescribed by APSCHE and ANUR.

d) Itis resolved to continue the III B.Sc., Physics syllabus, Semester-V, Paper-V i.e.,
“Electricity, Magnetism and Electronics” and Paper-VI i.e., “Modern Physics”
w.e.f. the academic year 2017-18, as prescribed by APSCHE and ANUR.

e) Itis resolved to continue the III B.Sc., Physics syllabus, Semester-VI, Paper-VII i.e.,
“Renewable Energy” as prescribed by APSCHE and ANUR.

f) Itis also resolved that, In the VI Semester the student has to choose one paper in
Elective (i.e., VIII (CE1) or VIII (CE2) or VIII(CE3)). '

g) It is resolved to continue the syllabus of “Solar Energy” the Skill Development
Course in the II Semester of all I B.Sc., courses w.e.f. the academic year 2020-21.

. Discussed the modalities of social immersion program which is scheduled to be
conducted at the end of II Semester. Since some clarification is required, it is decided to
seek advice from the Dean, Academic affairs of Adikavi Nannaya University regarding
the issue.

. Discussed various topics for seminars/workshops and resolved to conduct a Seminar on
“Nanomaterials”.

. It is resolved that the online courses like MOOCS, SWAYAM and courses offered by
Spoken tutorial should be done by the students.

. Discussed regarding the staff publications. It is resolved that the staff members should
make good effort to have their publications in the UGC recognized journals.

. Itis resolved to make MoU’s with industry and make field visits by taking the students to
companies and also invite industry people to the college for giving awareness to the
students on job opportunities. i

- 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.

. The department of Physics has an MOU with Deepthi Degree College, Mamidikuduru, a
mentee college. It is resolved to deliver guest lectures to the students of Deepthi Degree
College, Mamidikuduru by the faculty members of Physics.

. Itis 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 consultation 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 2020-21 Batch [2020-21 Batch onwards]
SEMESTER -1 PAPER -1
I 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.
DEGOT°B FORV DDBEYDW.

02. Prove conservative force as a negative gradient of potential energy?
QegBq 00, B2 3§ AIE); 22068 VIS 9 WILYDA.

03. Write the differential equation and solution of simple harmonic oscillator?
RO 368 S 0o TRV, WHEVD VAECEI0 Toe DO T°V) POV,

04. State Fourier Theorem. What are its limitations?
3DOC3 :“’org’ow:)‘l Z)ds&)oéoéao. D 9D 3386@&».

05. Explain laws of transverse vibrations of strings and overtones.
AeeS’ 8655 S0 AOBATVRD 08N ATV DDB0TDW.

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 @500 90 1 o TR0 &) Fvo 2.88 rEom SGHdr 8 482
Rarods T 2 misec Sfod airesdYod. o ddo 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?

8 dasrdo aovm?gaef €:R) QDY DEHOB00ND SPerd) BrdTod. &8 (Gosrdo

SO &) 3D BareS® 208 (fold HHV’S, o Sffo Joes?

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?

& DY 5°¢G DYBE B0cso 0.002 M. &8 BEBES” 5D BBors Sefo 5750 misec.
FRE VDD (fedocsods.



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

SECTION -B
09. Define impact parameter and scattering cross section. Obtain the equation for the
angle of scattering of o particle in Rutherford scattering.

298 DIPH DTN OO0 HOEDE? sﬁocézg r:Sch:.nooéo Sdsrf)oma.u. fob o)
06 D0ENERS o Eea DOENE EerdS HAESe0 TPy GO,

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

Sofo 2900 903 DDE? DITED GTTICE DAY, 2.8 SRY 2 SoHoD w0 DI
BR00) LY (0D DAEGEP)Y &TPyBoS0s.
11.Describe  Michelson—-Morley  Experiment and  discuss the negative  result.
DOSONS - G HATIROR0 HBow), T° 2a0ed HDOBBKD LI oDW.

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

DA EoTren dTHA? DA Eogo GBE), A0TDS &G0 Toe240330

S80I T* éé&bmb‘l EF 080,

13. Obtain the equation for the velocity of transverse wave in a stretched string and discuss the
solution of the wave equation.

FAE2D AAS® HIGBOADY AEFE SIS VECTT) T, T DO, SOy 0Bl
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.

GYEDOD DBE0EA0S’ &) DDV otred DAEGETPORD orea83, 8
&DCITAOL IS BB DODBVBVKD T°eIIID.

15. State Kepler’s laws of planetary motion. Prove First law of planetary motion.
S5 (55° (100 DALATrOR B, D DADJTY WY LBAG.

16. State postulates of special theory of relativity and deduce Lorentz transformation equation.
VB[S FDL DFPotRY) DAF DL BVY0G. 8o ErJodd8se :oboscscao:)l T°20C.

17. Using Fourier theorem, analyze a ‘Square Wave’.
DBAIT DLPoTr)) &DCITHOW BSOGR SGorP) DFA0TEW.

18. What are Ultrasonics? Describe the Piezo electric method of producing Ultrasonic waves?
@@Qsmw DT DA? DED 36355 DO :che‘iéb @aasmom &TP\ OOt DHBoTIAN?

*hkhkk



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)

| B.Sc.: PHYSICS MODEL QUESTION PAPER

SEMESTER-I PAPER-I
MECHANICS, WAVES AND OSCILLATIONS

QUESTION BANK

10 mark questions

01.

02.

03.

04.

05.

06.

07.

15.

01.

05.

Explain the motion of system of variable mass. Derive the expression for final velocity of
Rocket.

(nTe) 9‘;550"'? OF0R) (120VR DHB0YB. TS G308, BH DTS A0 T°280800.

Derive the equation for the angle of scattering of a particle in Rutherford scattering.
66 HE HOFDEES” 0 Seao A0, DOZDE EEPDS DAEGEID ToLEIW.

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

00085 60) ()¢ DDV aorwd DDESETORD TPy B0, T3 DN
38 QBB AADATY AET0D0.

What is precessional motion? Derive an expression for angular velocity of precession of a
spinning top.
3D0RNGE (12000 ITFIN? ‘Q_)d}’obdeaoesﬁ 200 e5ri6o G30E), 3o DS

DDEBEADD TPy BOCOD.

Define central force. Give examples. Obtain the equation of motion of a body under
Central Force.

SoQ0% VN AE(WOBW. &Pt D). s DL P SoHAD Lo D Bosw
DD B0 DAEGEPD) GTPYOOIED.

State and prove Kepler’s laws of planetary motion.
S5 (PO DALITV DBV AUTTOBD.

Describe Michelson-Morley experiment and explain the physical significance of the
‘negative result’.

D085 DS - G VARGV HYo) 220083 PDDBL BE), FAE AP
5B,

State postulates of Special Theory of Relativity. Derive Lorentz transformation equations.
VB[S FPDLE° DEPodI BE), EDJBDRD DE) B, S°Tot BrdosdEse

DAEGEADL TP BOCOB.

What is simple harmonic oscillator? Derive differential equation of motion of simple
harmonic oscillator and find its solution.

ROV oo & E0go I AW? HEY TOA) Y oo Y, SOD ;’oﬁbédwﬁ;

What are damped oscillations? Derive the equation of motion of damped oscillator and
Find its solution?



06.

07.

08.

09.

10.

11.

12.

13.

CHIHA] Eoren 9dMTHA? 010G Eogo GB0g), (DY HAEBe0 S ATIREN
00030 ° '&)Oa"bc"g);)' S0 0.

What are forced oscillations? Derive the equation of motion of a forced harmonic
oscillator and find its solution.

DTS S0DTLD BITIN? LLTPBIS 7o E) & Eodo L), BV e“obosowfi)‘l

00030 T°d :Jéa"bo*’b& Te2E000.

What are forced oscillations? Obtain an expression for amplitude of forced oscillator and
derive the condition for amplitude resonance.

2ePARN EVTeD IMIN? LerdIs EOT oM DOAS VAP0 T

HOBO03D KoDXD DO T TS BB TP €0a000.

State Fourier theorem and explain its limitations. Evaluate the Fourier coefficients.
OB ?og"os"bi 1)(555.)0:3) TP 29:9GR BN VOO HOAIT AdEISPLRD

OO,

Using Fourier theorem analyzes a ‘Square Wave’.
DBAIT DEPoTE) &:DCITH0W ISR SCOTTP) DFR0TOHW.

Derive the equation for the velocity of transverse waves along a stretched string.
s B2 A8 Doead POITedodd BGEE BGorfo ALY, DPAS DAEGEI T°eID.

What are transverse waves? Obtain an expression for the frequency of vibration of
stretched string clamped at both ends.

BE5E BBorTen VIMTI? Both PEYL® VBT DAL a5 AB\& BG5E BBorio B0
E0DD Jrds QDTS DA ToeRPD.

What are ultrasonic waves? Describe how ultrasonic waves are produced by
‘Magnetostriction method’ with a neat diagram?

9 RV VITI? @o:bb%oefe DErHE :che‘léese 98 SRR 9 Dsorr &3\D

BT 9D 08 DD DHOOLB.

What is Piezo electric effect? Explain how ultrasonic waves are produced by this
method?

D DEFS DB WHMIN? & DES TLT° 08 LV 9 Desorr 5D o
ambs DHBOTIAN.

5 mark questions

01.

02.

03

Explain about multistage rocket.
STV 9030 TS & DedBocAW.

Explain the motion of system of variable mass.
(nTo] Qbéo‘% .bng{g (15000 VDB

.Explain Impact parameter and scattering cross section.

29D DIPH DTN SO0 DOENDE D06 ESQC\')S&DQ)?GJ DABoTIAX.

04. Obtain an expression for precessional velocity of symmetric top.



05.

06

07.

08 .

09.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

%"Qb eS0ri6o G0, LHBRNGE DPAS VAP0 ToeHWAW.

Obtain the equation of motion for a rotating body.

Boea0 &° AR DRIY CI0E); (A0 {obasdwbgv TPRIEDQ.
State and prove law of conservation of Angular momentum.
Eeiot @5 Drf ey DODAPDY TR0 ) BoswAW.
Explain the principle and working of a Gyroscope.

OEYD 0Pt &0050 DD B DEPOB0 DHBoEAD.
Explain about precession of the equinoxes.

BOISP T V) Q)(‘S{obéeao drba Dd80TAW.

Define central forces and give examples

SoQab LITPOR B0 EEPETERVA BV,

Show that a central force is conservative.
SoQab L300 DA 200 B TPEDLA.

Show that conservative force is a negative gradient of potential energy.
QBB 00 DB 3§ A0, 2069 PIEBL VAIPIDO WIEDHW.
Define Kepler’s three laws of planetary motion.

S0 BUIPE (155> ABLL OBV DBLLIOLBW.

Explain Galilean Transformations.
BODODLS ErarodTre A8y DDOOTOB.

Explain time dilation.
570 €S0 A0y DHOOLILW.

Explain length contraction
Tt 2080 10y DdBocA.

Derive mass — energy relation

GBI - 3§ DASGEPD) T2IHDD.

What is simple harmonic motion? Write its physical characteristics?
ROF OB & SVD0 BIMTI 7 &7 F'AE VEETLD FrAOHW.

Write the differential equation and solution of simple harmonic oscillator?
[Sel R el) R Eeoso A30E); VDSV DAEGE0 oveo%)?) a’ooavbovbcl P03,

Compare damped harmonic oscillator with un-damped harmonic oscillator.
VDA O E Evgod wIDGE0 G T 8 Eosel) Tenydw.

Explain logarithmic decrement, relaxation time and quality factor.
R02585° 26069, O@ébafo SR 000D (DEISCPEEEA R DdBoTIAD.

State Fourier Theorem. What are its limitations.
3DOA3 ?°§°°€’°‘0¢l Z)dsri)o:mm. [AEINTASIIING ﬁagbéoéw.

Evaluate Fourier Coefficients.
DO (LIS (3E30tIdA.

Explain Transverse wave propagation along a stretched string and give its general solution.
BV Bt Doerd AB(E BGori YIT ) DHOOLBN. BOKD FEPSes DO T



24,

25.

26.

217.

28.

29.

30.

XTS0Y0) Febb)
Explain energy transport in vibrating strings.
Eootd AV’ 3§ HIGo (130y DHBOLEW.

Derive an expression for transverse impedance of a string.
B Doerd ABE HF BB DO ToEOBD.

Explain laws of transverse vibrations of strings and overtones.
Hrseres® aoﬁ E0DR AOBAITVRD 08N ATV DDB0TDW.

Explain X — cut and Y — cut crystals.
X — 20068 208050 Y — 8068 DyE5°L (13°8y Frasnw.

Write any five applications of ultrasonics.
B CINE) IDT° D RVDFTVRV DB RB.

Write the properties of ultrasonics.
e.oe‘.’éc_ﬁsé.)o Qw&om POSA.

Explain various methods used in detection of ultrasonics.
BERVVA DBONITEIS DI DDE DEBOVRD DHOoTLAW.

* % %



SR1 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 2021-2022 Batch [2020-21 Batch onwards]
SEMESTER -1 PAPER -1
| 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, NISHORINVAHEbISHaSSSySEVIOHORINaNockes]

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,
GYFGSEOPE, Precession 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

UNIT-111:

4. Relativistic Mechanics: (22hrs)
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-1V:

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.


Highlight


8. Ultrasonics:

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

(05 hrs)
Ultrasonics, General Properties of ultrasonic waves, Production of ultrasonics by piezoelectric

and magnetostriction methods, DEfeCHORNCTIUITFASORICSVAPPliCationSNOTIUITFaSoRICRWAVES]

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

REFERENCE BOOKS:

X3

S
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3
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0.0

3
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B. Sc. Physics, Vol.1, Telugu Academy, Hyderabad

Fundamentals of Physics Vol. | - 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

SEMESTER -1

PAPER |

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-11:
3. Motion in a Central Force Field 1 1 1
UNIT-111:
4. Relativistic Mechanics 1 (Problem) 1 1
Unit-1V:
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




SRI Y.N.COLLEGE (AUTONOMOUS)-NARSAPUR
(Affiliated to Adikavi Nannaya University)
iy Thrice Accredited by NAAC at ‘A’ Grade
T mf?.n Recognized by UGC as ‘College with Potential for Excellence’
For 2021-2022 Batch [2020-21 Batch onwards]
SEMESTER -11 PAPER-1I
I B.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.
DD TS BorHen DBYED DHBRO DDBoLAD.

2. Write any five differences between Fresnel and Fraunhoffer diffraction.
DS 8030 PO FHE DdGdAwR 20655 ADD 5 3¢50 FrAS0D.

3. State and explain Malus law.
APV AIPGBRD AELI0L) DHGOLIH.

4. Explain Spherical aberration. Write any one method to minimize it.
FO0H DDED00 DdBoAW. A JT*B0SErIE BT 208 DG oz,

5. Explain about the principle of LASER
TR0 LIPSV DdBoTIAD.

6. In a Newton’s rings experiment, the diameter of 5™ 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.

éyzgeo«S DOOIPL HABTEREES” 53 DB A3E); TR 0.3 20.80. 200050 255
SH0HB0 GRE), TgRBw 0.8 20.20. EDTBACDD DB L02TPTE E8r a0,

dgTe T5EA00 100 20.00. 9008, S°0d SSRGS 0.

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

20230.2. JE[oBEIW (R 0EY DOSIHDL D 5000A° édodégsm (o S0

DI DY doocrsdn a308); :fz@"gm 0 0.

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

600NM SGotd G AW (IO S0 &EDABIAONEIS s"sé & Bavedd 639308"0’8 SGotf DL

)
Bag), EAD 0063530 DeDB EBFROB. o = 1.544 H060500 e = 1533 Sro&%0d0.

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

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

DB FEEGYE TG P 28 DIVSBO BB0MAL ILT?RVTT DIDRVDDE DTDGH 03
EoNDD DONN DI &qo° 2060 bse?sdwz)‘l DB

10. Explain Fraunhofer diffraction due to single slit with necessary theory.
08 DVLL D0 DSBDANES’ FO TFHE DHGDIAVKD St droddwn &

DDB0TIDW.

11. Describe the construction and working of a Nicol prism.
QES DEHEB A DT7E B3N DAIOTN DFPHRVRD DHOLDW.

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

ot 82800000 (1) 28TIE 2,88 TPLHAT 60) DD (2) Eodcirrsne” Ddodaberd
e’é&@b@ e.obgeé& FeTela VL)) ovaée.ana».

13. Explain the construction and working of Helium-Neon gas laser.
d00-JAIFD Teoin S06 Qe £a:900 HOAIW DAWOID DTTPHAD DDBOTED.

SECTION—-C
14. Describe the construction and working of Michelson’s Interferometer. How can you
Determine the wavelength of mono-chromatic light.

933303.5 S5OECE SIrDHEBN DT LB S0dosw DB DeedAVON SBochodw.

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

plate.
AV0EDOE AN QO&oeﬁo DTN DB, TR a°a§5oédabéso QTG0

TPIE D).
(A

16. Explain about the determination of Specific rotation by Laurent’s half shade polarimeter.

€30S 08 Tk OB Voo & DI Fed bvaﬁogéan S0 0 Dpedd
DDB0TAW.

17. Write the construction of an Optical Fiber. Explain the principles of fiber optic communication.
By SohsY Z)o*@/eaénéo DDB0TVA. ByF° B0 VOISO o&aosb

QOB NVR DHOoTIAN.

18. Write the basic principle of Holography. Write any five applications of Holography.
FSED g, FEWE JoDOIVD  BDEW. FEEDL g DD 2

2IRADGTPVR FPOI0D.
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I B.Sc.: PHYSICS QUESTION BANK
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WAVE OPTICS

10 mark questions

1.

Derive equations for achromatism when two thin lenses are (a) in contact and (b) separated by
a finite distance.
Toct DD ST ©) 2,8 TS TEB TOAT 60 3D €5) DODLAS BIrEHS” DA

DG &é&:@c&) eabgeééo DAL BV &e"b&o:man.

. What is spherical aberration? Explain. Write any five methods for the minimization of

Spherical aberration.
FOoH DDESDHD OITPAD. DHBoHBD. HYOH DHEIBVD JT°00IErIE DT DD

:)cg&)w JPO30AW.

. Describe Fresnel’s bi-prism experiment to determine the wavelength of monochromatic light.

Dsag SieTt R Telelel Q%mm SROFIEIS PIS B DS HAITALORD HYoddA.

. Derive conditions for interference due to obligue incidence of plane wave on a thin (Wedge

shaped) film with non-parallel reflecting surfaces.
RACBCIVT G deren EdAD Vet FBGGYE T6 (D wso6) T6) P DS

B0 DTV DBIRIDE DTDED 508 HY S HIBSCLHBNIL AEBOVD

TP,
[A]

. Describe Newton’s rings experiment to determine the wavelength of monochromatic light

with necessary theory.

AEDY 50D BBofd ngsboom SROFIEAS AN HOArY HAITALV BHD dGroSHw

Q335000 Qotirad.

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

the wavelength of mono-chromatic light.
5333_3035 sjzge;’égdss BIPNEBD bovéesb.n S00A300 HDAWAIN DTV aﬁgoéoaﬁoo.

A &HAITPAOD D& g SP08d Sdofd Q%&D QD S0 00D.

. Explain Fraunhoffer diffraction due to single slit with necessary theory.

Sotd DOE 5 SOE D D6 DDGIBVB B DEroBdNE’ DBOoTBY.

. Describe the experiment to determine the wavelength of monochromatic light when it

incidents normally on the diffraction grating.



DO POSHL PO bsag 5208 €99V0LIITT DAL TP edofs Q%éwéo S0

VO30 DYoo

9. Describe the construction and working of a Zone plate. Derive expression for the focal length
of Zone plate.

VoG DOEBD bo“éeaaﬁao SA003 DAWVOIN DT agomm). o°d ma@goéd&n A

DALGEAD €5TPy OO

10. Write any five methods of getting polarized light.
&3 5708 ToBrrS DRT° D DYBIVRV FPOIVAW.
11. Describe the construction and working of Nicol’s prism. Explain how can it be used as a
polarizer and analyzer.
&S DESB AB0E); .Z)ovéssan 080300 DB DTeHHAD HPociOBW. W FHEes"0

2080500 DFNRSHD T° G0 DIBASVS VDB,

12. Explain how to determine the specific rotation by using Laurent’s half shade polarimeter.

©°B0t5 Y TPOST® GO DDAV GDAFAHOD DI FLA0E &mgﬁmm A0 SR0F 00T

Da3B0TA.

13. Define Einstein coefficients and obtain relation between them.
o)) ?85 OEIsPOD 1)(555.)0:3) Fo it} éoc,55 20830635300 D o*’eo%.anan.

14. Describe the construction and working of Ruby laser with a neat diagram.
asb::) 62 2FPADSEND Erd) SH6 Dm&mm 080300 DB DEPHAVON HBocsdAW.

15. Describe the construction and working of Helium — Neon gas laser with a neat diagram.
Y D DBEAHB0D o0 — o3PS Trasw b QT €500 OGO HAWo3

DTV agomm.

16. What are Step index and Graded index optical fibers. Explain.
QD RoEEy 200a3 GEE oGSy $HF° BBV . DHOOLOBW.

17. Write the principles of fiber communication.
COyF° Bodhd PGB CINE), JOATVRD rOBD.

5 mark questions
1. Explain about the defect ‘Coma’ in lenses with a neat diagram.

E5ES" DO E SoBEHBENN R0 SR AP0y B9E) D D WIFCDAND DHOOLILW.

2. Explain about the defect ‘Astisgmatism’ in lenses with a neat diagram.
E05ES" DO E DotdDREE? & SR (AFPOy BE)D DL VIFOLBHVD DHOOLL.

3. Explain about the defects ‘Curvature of field and distortion’ in lenses with a neat diagram.
gO5RES" DO G EG0DH HES 200050 DEFDED 930 ERDNO A0y TE).D D& DLFOHIV

DO 0TIAW.



4. Write the conditions for sustained interference of light.
S0 oBooSb ?8(5@3:6 Dse?édea"f()é 0BB0D JPOINVBW.

5. Explain the formation of colours in thin films.
DS TFEOS® DBYE DDES Corburd (0N DHOOEID.

6. Explain how to determine the thickness of a thin wire using a wedge shaped film.
D 5763 TG &DATHOD DI AS 0B g SRS DdBoSIB.

7. Explain various types of fringes formed by Michelson’s Interferometer.
OBV DHIBEBED BIHEB0S° DB DG G570 DOELR (7O DHOOLHW.

8. Write a short note on Fresnel’s Half period zones.
OIS Y 570 A0ETY P 28 VD O FroKIW.

9. Write any five differences between Interference and Diffraction.
[BECGE0 20O DDGOBNL &G DD DL BEPVR FATVD.

10. Write any five differences between Fresnel and Fraunhoffer Diffraction.
IS HBA3D FO FHS DdgTre 20655 DD D BTV FEOD.

11. Compare Zone plate with a convex lens.
00D DOEADRAD 208 LI02TTG EEANS ﬁswamo.

12. State and explain Brwester’s law. Show that reflected and refracted rays are perpendicular to
each other when the light incidents with angle of polarization.

2726 D00V DB DHBOLB. (083 EEaNE DSJZODLYNE VTDYD

00030 HE2IDD SEETeD 20ETISEED 080T E0ETOND KIEFIHB00E.

13. State and explain Malus law.
QPO APEP) DB DHBOLIH.

14. Write a short note on Optical activity.
(5396 VeI 2 208 L BY TroREAW.

15. Write a short note on elliptical and circular polarization.
)30 200050 BY B0 VS TS P 2.8 VD B FrosIW.

16. Explain the terms Spontaneous and Stimulated emission
RE8N06 B3 GRS STPEBNVRD DDORWD.

17. Explain about the principle of LASER.
TE DIV DB,

18. Write any five applications of LASER.
G5 B, DD D VRVBDGT VR FoATVDW.

19. What are the characteristics of LASER.
G5 dwg); wDvET O grosdw.25. Write any five applications of Holography.

S D 0g), DD DB VRIGTPVR FABV1W.



20. Write a short note on Modes of an optical fiber.
QYT Bods) 03.).)517 DA Besordd (i)“@() D0 88 JrosAw.

21. Write any five advantages of fiber communication.
€5 B0B0 PGB AL, DD DE PEIPBT VI FPAKVLA.
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SEMESTER - 11 PAPER -1l
| 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, MiChEISORNRtErferometenanddeterminationofWavelIshgth.

UNIT-11:

Diffraction of light: (12hrs)
Introduction, Types of diffraction: Fresnel and Fraunhoffer diffractions, Distinction between
Fresnel and Fraunhoffer diffraction, Fraunhoffer diffraction at a single slit. DefeffifationNo
Wavelengtoflightiusingidiffractionigrating] Resolving power of grating, Fresnel’s half period
zones, Zone plate, comparison of zone plate with convex lens.

UNIT-111:

Polarisation of light: (12hrs)
Polarized light: Methods of production of plane polarized light, Double refraction, Brewster’s
law, Malus law, Nicol prism, Nicol prism as polarizer and analyzer, Quarter wave plate, Half
{WaveNplatey Plane, Circularly and Elliptically polarized light-Production and detection, Optical
activity, Laurent’s half shade polarimeter: determination of specific rotation.

UNIT-1V:

Aberrations and Fibre Optics: (12hrs)
Aberrations: Monochromatic aberrations, Spherical aberration, NEtHOUSIOTNMIRIMIZIAG
SphericalNabeTationIIComaNNASigmatiSTanCMCUVATFEMORITiENd) 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, |PFRCIPIESIGH
fiber communication (qualitative treatment only), Advantages of fiber optic communication.
UNIT-V:

Lasers and Holography: (12hrs)
Lasers: Introduction, Spontaneous emission, stimulated emission, Population Inversion, Laser

principle, Einstein coefficients, IypESIOIASESSE=NENaSeRIRUbYAIESERPAplCAtONSIOMIEsers:
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)


Highlight

Highlight


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-I1I:
Polarisation of light 1+1 (Problem) 1 1
Unit-1V:
Aberrations and Fibre Optics 1 1 1
Unit-V:
Lasers and Holography 1 1 1
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SEMESTER IIl PAPER - 111

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.
LIV %g"oéa&n RIGPGET TPO3 DDGEIED DEGEID &s‘b&o:méoo.

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.

28 OIS adogdw 100° C ¢330 6o Boco ag“géo 206 DD :3:_\;.)&3«&. es
ODOGDN GBI Aol 746] &Y (120D, VoL 546] &Py DRVYRD &.

€9 ] €9 -
90008 e‘g"%oi)oﬁn 08030 DoHv e&g‘géw Doh?

3. Explain the physical significance of Entropy.
Do’ Y, FAL DD DHOOTIW.

4. Derive Clausius — Clayperon equation.
FRODR - FOT™D DADEGRADD &T° Dot

5. Write any five differences between Joule Thomson and adiabatic expansions.
235 c;rbobfo S00A30 ?BSBQS &)"5%6 WAL BOGS DD 5 3500 Grasnd

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)

2raio Trakn) dInE), DS’ B &l sRufdoaw. a= 3.44x10°° newton-m‘/mol’,
b=0.0237x10"° m*/mol w8asn R=8.31joul/(mol-k)

7. Describe Ferry’s black body.
DB Gy DRODI SPocsA.

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 earth r = 1.5 x 10** m and
Stefan constant o = 5.7x10% Wm™ K™,

QAN BZPoFRAVRD GHAPAOD AP ETEB SROF 0D, J°6 JorosAW
S=1340 W/m? , {\wd)ng ngbgmo R =7.92x10° m; &) Qdod c“oo"d)53 DL o
Gr6s0 1=15x 10" m Bobokn JrS Qo0EHn 6= 5.7 X 108 Wm? K*,
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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

9. Derive an expression for Maxwell’s law of distribution of molecular speeds in a gas.
TPV’ VEVDAD D Do DB Bod Eotradr BOD Doy DS e DeIses

:obasdw:gl L NATIE N

10. State and prove Carnot’s theorem.
) Dot BN BP0

11. Derive Maxwell’s Thermodynamic equations from thermodynamic potentials.
EQOBE IS 000 JTEY DS SRADE DAECETVR TRDI.

12. Derive an expression for Joule Thomson Cooling.
TS rayd BDLEETIS DAEERBV GT*YBOBIID.

13. Derive Wein’s displacement law.
DD P Bo? DOLAVBVKD STPYBOEID.

SECTION —-C

14. Derive an expression for the Viscosity of a gas on the basis of kinetic theory of
gases.
STPO30 9LV ?ocg’oejaﬁ» SEPEBTT S°0H0Y) AI0E), ?ogvgeésa DEGEISH0
mwgoé».

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

) $5°08 T-S 0610000 HPotsoadn. T Mol 5°8) oG dBvg) GESLD

DDEGEADD TPy BOCOD.

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.

SrEy DS SPADE DAECEPORVDATNOD 3Gy T3V CIE), Bocd
D%gﬁg"v 205§ (1) 8¢5 06asw (2) QiPJOLH AFPTPOR ToeRDOW.

17. Explain Kapitza’s method for liquefaction of helium gas with a neat diagram.
TDAP0 TR0 GIEBSTEIS TPV DEAD &) B DG VFAHIVD DHOOIL.

18. Describe the construction and working of Disappearing filament Optical pyrometer.
B0y B o T 28 s> Qo Basn  DABASL  AEeddw

2280tddd.
€9

*kkkk
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SEMESTER - 111 PAPER - 111
11 B.Sc.: PHYSICS SYLLABUS UNDER CBCS
QUESTION BANK
HEAT & THERMODYNAMICS
Short Answer Questions 5 marks
1. Define Mean Free Path. Write the postulates of Kinetic Theory of gases.

?osw‘):.)c,s SUIAIES VRIS bds&)o:ﬁoap. STPO3) 9EVTID ?ocoroééoo aBoog);

EBTPRAVR ZPO300N.

2. Derive an expression for the Coefficient of Diffusion of a gas on the basis of kinetic
Theory of gases.

P03 LTIV bgoém SEPEANT  SPAi0)  AIE), DG DS
RaDECEIRAD TV

3. Explain briefly about Isothermal and Adiabatic processes.

R doe 200050 VTR HI0DLORL APOY LIRHBNT DHOOLVAW.
4. Explain about reversible and irreversible processes.

&5(&‘3 Q08050 VA HEoEVKD drba 580t

5 Write Kelvin’s and Claussius’s statements of second law of Thermodynamics.
&3 (188 7Y Bottd AaArIS SH(D B TRV PIBT VR FrAVAW.

6.What is entropy. What is the physical significance of Entropy.
Do’ I I o’ CE), FAE OO BLVYIW.

7. Explain change in entropy in reversible and irreversible processes.
O 200050 DEMS DDV’ Jogf'sd S°D BIENDD DDBoLLAW.

8. Explain briefly about Entropy and disorder.
Do BUBOKL EL ToRTSFH (FPBY EIRBVTT® DHDBOLAD.

9. Explain briefly about Entropy of Universe.
DFLHD CIVE), DogF O (TN EIDIVTP DHBOSA.

10. What is T — S diagram? Write it’s uses.
T — S 05900 9T Q. TP EDAHAVO JeOIVAD.



11. Obtain an expression for change in entropy when ice changes into steam.
0088 DO JIPBHEDYED oS’ S°D JIPEINDED DEGEISO T°ea8000.

12. Deduce Claussius — Clayperon equation using Maxwell’s thermodynamic equations.
S5y DS €31 (DS DAECEPVR GDATNOD TN ~ FRTD VAEGEDVRD

TP,
(]

13.Derive and equation for the ratio of specific heats of a perfect gas using Maxwell’s
thermodynamic equations (OR) Derive the relation Cp/Cv

aﬁréb 25 &3 (188 DAEBETON EDCITAOD €860y TPO30) BV, D%g"g‘;ﬁ»o
D8 DAEGEIROR HTPYBOLEID.

14. Write any five differences between adiabatic and Joule Thomson expansions.
VTR B0 S — TN TE TV 6 IDT DL BEPVR FFO%0EA.

15. Explain the transport phenomena.
D00 BTNV DBV

16. What is a black body. Describe Ferry’s Black body with a neat diagram.
)R DRV LITPID. DY &R DDV BE)D D& WIFDANE HYoBW.

17. Explain the distribution of energy in the spectrum of a Black Body.
)R R0 D30 DY DEH0ES” 3§ DB DHOOLD.

18. Is earth a Black body? Justify your answer.
BP0 2.8 EHmy DYT°? DHOIBW.

19. Write a short note on Effective temperature of Sun.
RrEd) FerdE G IO w8 LB gratodw.

20. Explain Kirchhoff’s law, Stefan’s-Boltzmann’s Law.
3B Dy, RIS £5°¢ HD DDAV DHOOLBN

Essay Questions 10 marks
1. Deduce Maxwell’s law of distribution of molecular speeds of a gas on the basis of
Kinetic theory of gases.

TPAID VNIV DTFoBAD  BGEELT :més DS TPOIN WL DL DS
Q03020000 awb&oéoau.

2. Derive an expression for the Viscosity of a gas on the basis of kinetic theory of gases.
P03 ILVIVR ?ogoeé:m) BEPEAVT  TPOVYY)  AIE) ?oclgeés) LGS0
mw%nan.

3. Derive an expression for the Coefficient of Thermal Conductivity of a gas on the basis
of kinetic theory of gases.



TPO30) LTIV ?ogoéan SEPEANT TPABVRY MWE); &R TTES] febhriciels

PAEGB0 ToEDD0.

4. Describe the main components of Carnot’s engine. Explain Carnot’s cycle and derive
an expression for the efficiency of Carnot’s engine.

) 0G0 ). DD PPTFRL DYoL, T°8) B8R0 DHBD, 8
0300 033336 BES £ DAEBEISVRD Q)wb&oéoéoo.

5. State and prove both the statements of Carnot’s Theorem.
) DEPodi ), Both DIBT VR Fo DEF0HD.

6. Deduce an expression for the efficiency of Carnot’s engine using T — S diagram.
T — S 280080 9HHA3rAHoR) S"Sil 030GBAN BEBLD DAL BEIAVD :Q)wb&oéoma.

7. Deduce various expressions for the change in Entropy of a perfect gas.
GGy TPOHR) TB0E), oD &' JIPEINDHL DD DAECETVKD TZeIHHD.

8. Explain about Thermodynamic potentials and deduce Maxwell’s Thermodynamic
equations from them.

&2 (DS #5700 D380 TS moéb ¢S & (DG LHDESETOR TR0

9. Derive the equation for the difference of two specific heats of a perfect gas using
Maxwell’s Thermodynamic relations.

S5y DS €31 AAE DAECEPVR DTN IGSTy TA%Y CIE), DITROWR
B8 DAEBEDV0 DT OOTBOLW.

10. Derive an expression for Joule — Kelvin coefficient for Vanderwaal’s gas using
Maxwell’s Thermodynamic relations.

S8y DS €33 (S DAECEFVR EDATNOD Totd TS TPV ), S —
SO eSS VAEGEIDV DT BOTA.

11. Describe porous plug experiment to explain Joule — Kelvin effect.
&S — 89D PO DHBosEeS VB PA HATTALLAD DYoL,

12. Deduce an expression for Joule — Thomson cooling.
3°S — w:»b‘S BOLBEIANILD 208 DDLBEISVD T BOTD.

13. Explain various methods of producing low temperatures.
oy &I VR0 FHoSEEIS DD DYBIVIL DDBOLDW.

14. Describe Kapitza method for liquefaction of Helium with a neat diagram.
SELD D8 VIFADIVD TVEP DES IO OO0 TPOKVDD SDEB
QTP DBothAW.

15. Describe the experiment for producing low temperatures by using adiabatic demagnetization
method with necessary theory.



16.

17.

18.

19.

20.

21.

?8665\9;3 DB, 0BEBER0 DYA TPT° Oy G ISR TotreAS T DLV
DOIPAEDLR0 B Do E HYocsoadw.

Describe the construction and working of a vapor compression type refrigerator with a
neat diagram.

DE) D D) VIFODAVD & VoGS FBHSCE Ao DT L0 BB HIBALD
QTP sﬁgodnsb.n.

Derive Wein’s displacement law.
DD FDP0% DoAY GTBOED.

Derive Raleigh -Jean’s law.

U°58) ~ B ArEE) &TOOTIAW.
Derive Plank’s law.

Fro8 Argrl) Ty BodW.

Describe the construction and working of Disappearing Optical Pyrometer.
€9C9)Bg0Ag A DBBEs HATHEAN QT £3:500 EBO3N DA DEPHBAR HYoLBW.

Describe the construction and working of Angstrom’s Pyrheliometer for determining
Solar Constant.

G T08:8080 XTI e90f P00 6 TIBIAWE DT L0 DO
DABAZD DGRV HYoBW.
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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-1I: Thermodynamics: (12hrs)

Introduction- Isothermal and Adiabatic processes, Reversible and irreversible processes,
CarmorsienginerandiitsietficiencyCatmot’sitheorem, Thermodynamic 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
its uses ; 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 (iv) JoUlESREINifIcosicientforidealanaVanderWaalsigases
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
Joulegrhomsonmconling] Liquefaction of Helium by Kapitza’s method, Production of low
temperatures by adiabatic demagnetization (qualitative), PRFifGipIENGHETiGerationVapoun
Compression method, Practical applications of substances at low temperatures.

UNIT-V: Quantum theory of radiation: (12 hrs)

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, Solar constant and its determination using Angstrom pyroheliometer, Estimation of
surface temperature of Sun.

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

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

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

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

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

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

[J University Physics, HD Young, MW Zemansky,FW 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 1
Unit-11
2. Thermodynamics: 1,1 (Problem) 1 1
UNIT-I11I
3. Thermodynamic Potentials and Maxwell’s 1 1 1
equations

Unit-1V
4. Low temperature Physics 1+1 (Problem) 1 1
Unit-V
5. Quantum theory of radiation 1+1 (Problem) 1 1
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11 B.Sc DEGREE EXAMINATIONS
PHYSICS MODEL QUESTION PAPER
For 2021-2022 Batch (w.e.f. 2020-21)
SEMESTER IV PAPER - IV
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.
2,8 Dot DIV DVD VBYGD T'EJ0ES L DAEBE0 TR

2. Explain Hall Effect.
335€5 2P0 DedBoTIEW.

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.

4 200.20. SgGa0, 0.50 Qoog Fetad) o FOTTE P 5000 08D /> g cdgedds ok’

O o0& dB0E) a0 PBER (eI ST ED.

4. Show that electromagnetic waves are transverse in nature.
08O S DEBFBORR) 08 G0, BEIE BGOTTPOID BIEDEAD.

5. Write a short note on Zener diode.
EH6 GBrE P D BE FraDod.

6. In a transistor base current and emitter current are 0.08 m A and 9.6 m A calculate collector
current o and f.

EPINR0 BTG, &G PPN DA™ 0.08 M A and 9.6 M A e9od 286ed
DTOETE0OLD 0L VOB P SO od.

7. State and explain De Morgan’s theorem.
&Mg"fo fog"oém)rﬁ) DB
8. Using 2’s complimental subtract (100111), from (110011),
Sog QroS DEA e0a3rAo (110011), Kooc: (100111), DDDOED
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 Dy &° R DoEPDY DEDD DEFDOLE.



10. Explain Biot-Savart’s law. Derive an expression for the magnetic induction due to a circular
loop carrying current.
20385 — VHTES DIPGB DDB0LYED. DES P (10 w8 HT"s°C A 808

T D HOD WO 08 VGEI DIVEGHBVKD ToEPEOB.

11. Given the detailed theory of L-C-R series circuit carrying AC and explain resonance
condition.

Dgosss Dengd pITRDY L-C-R 35 Soahian g, dgrosrd) grabod Su8050
90T DEFoBIV DB

12. What is a P-N junction diode? Explain forward and reverse bias.
P — N 208 &BrE 95D ? zggs"éséan , aéésém) O DdBOTIVAW.

13. 24. Discuss the working of a half adder and a full adder with their circuits with truth tables.
e.og 2080 H803D ng Rog Hwadrey , 709'—'95 b@éw PR D A0 TPV

€305 0T0D.
SECTION-C

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

Z)csozgé ,g*’é@oénn (D), 3)65355 ta) e’.’égé (E) 08030 3)65355 A0V 1)65:‘1)0:‘1), a8
boc.sé R0LI0GAN ovw%anbo.).

15. Define self induction. Obtain an expression for the self inductance of a long solenoid.
QO30 268 BB, 208 TR JOTE DO PESBRVILD

QAT &G"D&Otﬁom.

16. Write Maxwell’s equation in differential and integral form. Derive Maxwell’s wave
equation.
B8y DS DAEGEDN TINE), VOEVD G HOAKD VIVELD PP Fo0s.

Z)cﬁoscﬁoﬁobl’boé SGorre) 553°§D DS BG0 DG TP2PE0B.

17. Explain briefly the three possible transistors CB, CE & CC transistor connections.
CB, CE &0803» CC g&’)sfo G BOTPE 9ITF VOTPORD LIV DDO0aYD.

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, 08030 NOR cs"sd.;ﬁooo DAWOZD VTP FPOSVAW. T édb &@g{aﬁwom
g :.)egéé.) @00y NAND &6) 0 o) AND , OR 06030 NOT TP EE0OR0

TP O.
(5]
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QUESTION BANK

Essay Questions 10 Marks
1. State and prove Gauss law in electro statics
06 DS & TR DoATY VB DG

2. Derive an expression for the field due to uniformly charged sphere
D& 68 8383 o HUD DS EBHDDL VAEGEI0 TLROI.

3. Define electric potential and find the potential due to uniformly charged sphere.
Degd TeJoS K0 B0, ISOAT e8DF DOWIGR B0 Boog), DS Egrds

QTP ww%»éao.

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

Z)csozgé ,g*’é\a;joéan (D), 3)65355 ta) e’.’égé (E) 08030 3)65355 AOD00VON 1)65:‘1)0:‘1), ol
:nc.sé 080G ovaregoan.

5. Define Capacitance of capacitor. Derive an expression for the capacitance of a parallel plate
Condenser containing a dielectric between the plates

EJrerd a30); BB D DEGOLIB0. DVERL BCS§ T30 EDAD DAToSHE HOLL b
BPDAS HATPAD TRIEDO0.

7. Explain Biot-Savart’s law. Derive an expression for the magnetic induction due to a circular
loop carrying current.

20385 — RDTES AIPGHDR DDBoRYEAD. DES PITPHW (10 ws HT"s°Y A 808
S oD HOd eaoéob*’zjoefs D06 DAEGDEV ToeTA0.

8. Derive an expression for magnetic induction due to solenoid?
RPD000E DD BT 9008 EG DEEILL DDOEELIAD ToETEDB.

9. Explain Hall Effect and deduce an expression for Hall coefficient.
355 P10 DB, 3355 HEIEIVDED VADEGEID T2IHD.

10. Define self induction. Obtain an expression for the self inductance of a long solenoid.
Q0D e DELDOEB. 2.8 DR TDTPONE DO DESSBCBNHLD

RATPDDN &wbéozﬁoa&n



11

12.

13.

14.

15.

16.

17

18.

20.

21.

23.

24,

Explain mutual inductance. Derive an expression for the coefficient of mutual inductance
between a pair of coils.

3§05 D0 DELDD), Tockd A QR BES| TFRH] G EISPIS DIEGEIDN
&ébéodﬁ.)&l) .

Discuss the theory of an LR circuit and derive an expression for current, impedance and
phase angle in the phase diagram.

L R 50030065 D05 DIra0, 208Dy 00050 $FEeure 6 K085’ &%

PO TAT Y} SNe DHB0TIAW.

Derive an expression for current, impedance and phase angle in C-R circuit with the help of
phase diagram.

CR deooioes’ DEYE HIEPEAD, QODEDY B &8 eass00 0685 R02I0C3

AT HEIAD oo DDB0TVAY.

Given the detailed theory of L-C-R series circuit carrying AC and explain resonance
condition.

Do Des0gd PHPRRD) L-C-R 363 50050000 GBng), dgrozrd) grosdod &0808»
€9:30°¢3 D230V DHBoI0R.

Discuss LCR parallel resonant circuit with necessary theory and obtain an expression for
Q- Value.

RDBTP0SE RVTE HVOHBNRD DEBEB TS t3By0w) Q — ISV TTENLH.
Write Maxwell’s equation in differential and integral form. Derive Maxwell’s wave
equation.

26y DS DAEGEIHD GO, VDV BRI KBTI VIV BRI FPOOC:.

bcﬁozgcso.ﬁb*’zjoé S6orre &y DS Bl PAEGEAD Do

Show that electromagnetic waves are transverse in nature.
0EA S DEFBOLR) 08 SBomTre, AEFE BB LI,

What is a P-N junction diode? Explain forward and reverse bias.
P — N 208 &BrE 90D ? :@8"%5&;3» , as‘*%s&n» 0 DdBOTIVAW.

Explain briefly the three possible transistors CB, CE & CC transistor connections.
CB, CE 2080520 CC €PN 8> £05°¢ 0959573 R0t £I001T DHDB05D0.

Describe with suitable diagram for the construction and working of Zener diode.
DOBNE 230 EI6 ¢ArE JTTL 0O DA VoK DEPOB DDA

State and prove Demorgan’s theorem.
GRTR DEPoBRADORD O AETD0K0.

Discuss the working of a half adder and a full adder with their circuits with truth tables.
g Q080 000K Y oSV DLASITR , VSS :3%335&» PR D A0 DTGPV



ac‘)om&m.

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

NAND, 206030 NOR &80 B0 DG grosodw. o7 $¢); i) Qo)
a8 :Jegséo @00y NAND &) 00 QDo) AND , OR 08030 NOT BPCEA0OR

TP
(5]

26. Explain the operation of AND, OR, NOT, XOR gate with their truth tables.
AND, OR, NOT, XOR AUNCE ST DABOIN DTN Dy :J%?ég D500,

27. Explain Amphere’s circuital law. Using this law discuss the magnetic induction due to long
Solenoid
9020%06 BTG DoHAPD) DHOOIB. BAD EDCIPAD TFERD FTSoé B0,

e8O3y0 DBEY (AP0 IO\ oI,

Short Answer Questions 5 marks
1. Derive an expression for the potential due to a point charge.
2,8 Dot IDIDW HBVD VBVED S“@Qoﬁoé & HAESE0 TG

2. Explain equipotential surfaces.
R0 TeQJaeS deron DdBotdDW.

3. Derive an expression for an electric field due an infinite conducting sheet of charge.
92008 ¢t (10 DEJETDVS DOE DD DS EB BHAI SR 0.

4. Explain electric dipole moment and molecular polarization.
D3OS BEIHE SOAZN WEAE)IEIN (1B DBBOLVB.

6. Explain dielectric constant and susceptibility
B8 Jorogan @000k DRIRDDE DdBoLAW.

7. State and explain Biot-Savart’s Law.
20030¢5 — R09GES DoK0 a@b DDBoTLAW.

8. Explain Hall Effect.
335€5 200 DdBoAW.

10. State Faradays and Lenz’s laws of electromagnetic induction.
DO 08 PBLED K0220G0L) FPEE OOOK G0 LPGHVK BLOYED.

12. Explain Q-factor and power in ac circuits
Q — Heagad S08asw AC doasrees bmgsa» DDB0TAW.

13. Explain displacement current.
DS FrRg0 B0 DHBORHAW.

14. Write Maxwell’s equation in differential and integral form.



do6y D6 DAEBEIBD ABo0E); WHELVD LB LoD BP0 TPOS0A.

15. State and explain Poynting theorem.
JPaotIoh focg°oe3$5.>.) 6@3 DBV,

16. What alternating current? Explain.
DSPoBE RS PITET0 WIMIN ? DHOCKDEAD.

17. What is LED. Show its V-1 characteristics drawing circuit diagram.
L E D 05mrR0? 5003 Q8PS AR V-1 0o £eead tasrsd)ad.

18. Explain the operation of transistor as an amplifier.
&IN5 Do DABAZL DO DHDBOEDD.

19. Write a short note on Zener diode.
E36 CBrE P L0 B FraDod.
20. Explain P-N junction diode.
P—N %08 &BrE Dddotidw.

21. Draw the block diagram of full adder and its truth tables.
‘ng R0og0 HEEN A Lodo3L ‘{oé5 :oegsm JPO00C.

22. Draw the block diagram of Half adder and its truth table.
€98 oSO DI A HOBOKN WY DESRD FraiBW.

23. Find the decimal equivalent of (1101.101)»
(1101.101)2 £ 28570200 6508 Dogdf o S0 0d0.

24. State and explain De Morgan’s theorem.
GRTTPR DFEoBENR) DDBOLVH.

25. Explain universal gates.
FECBE TLBB0 DSBOEOB.

26. Using 2’s compleonental, subtract (100111)2 from (110011)».
Sogs 68 bgaés (110011)9 &0od (100111 )9 &0 H2DosoLw.
27. Subtract (111001)2 from (1110001)7
(1110001)2 &0od (111001)2 &0 HRDAVEW.

28. Show that electromagnetic waves are transverse in nature.
G S DB 08 BBorTew, BEFE BGoTO WBIEDBD

29. Explain eddy currents and electromagnetic damping.
DG DS PITT0 BN DS A0S DEELVRR DDBBOLVO

30. Convert the following binary numbers into decimal numbers
(@ (10100); and (b) (11001),

308 BP0 $09:A H08 GF0RD AFDBVSS AFEYEN
(@ (10100), and (b) (11001),
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SECTION-A

Answer any FIVE questions 5x5=25M

1. Explain L-S coupling and J-J coupling.
L-S 2R0) #5300 2080820 J-J D20 FROD0OK0 (1578 Frosdw.

2. Write about properties of matter waves?
GOS0 (507, FPOH000
3. Explain the Eigen functions and Eigen values.

DR VO3, HDNQ DLV DDBOTVAW.

4. Explain elementary particles and their classification
FAAWE EeTren, ar8 H586Er B0 Daddodoc:

5. Explain Classification of Nano materials
TS DEPGH0e,TE HBEGEIRD DHBOLHAD.

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™.
28 daure 4358 A 6o B0 S0 5088 &BDCIRPODG. T o 4447 A°

DG FOAOBIERIG. WONS T2V WoBT°) 200.80™7, 05 g0f .

7. An electron is confined to a box of length 10° m. Calculate the minimum uncertainty in its
velocity.
107 . Pepo DS’ DUES D050 D D0e” €3 VST TE) oS0l
8. A neutron breaks into a proton and an electron. Calculate the mass defect in the
reaction. (m,=1.6725x10°'Kg, m, =9x10'kg, m,=1.6747x10?"Kg)
208 Bogs S’ 28 AP, TP B0 JVTIM DA 00s . & WSS

E50°3 %00 S 0choin0 (My=1.6725X 10%'Kg, me =9x10*'kg, m,=L.6747x10*'Kg)



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

SECTION-B

9. Describe stern and Gerlach experiment. What is its importance?
R6) 97°8 B0 DOOGEDD. €3 HABIN Foed0(eh DL

10.

11.

12.

13.

14.

15.

16.

17.

18.

Explain Devisson and Germer experiment for detection of matter waves.
By SGorrO F OO B B0da3D AGLE LAY DDBoBW.

Derive Schrodinger’s time independent wave equation.
BP0 EPENED Fdord Sdor RREGEIBVAD €T DoLO0.

Explain the basic properties of nucleus.
So@EH BN, BYP] VEEFOR DHOLYBD

What is Nano dot? Explain the construction of Quantum Nano structures.
S°ot0 TS Dot ©ots IDB? S0 T ITYEPOR ErTolotsutred Dddocsod

SECTION-C

What is Raman Effect? Explain it experimentally.
TP0R DS 9IMTID. TP YAIrS Yrd(Sorr DdBooc

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.

TPOD 28 9IS JODAPD) G DDOOLRAWD. 9IS JODODN CINVE), DEFIFT VW
AERALE ¢ DBGDOD 0805 TP §683 APEY G503 D0000065° DadBocaAD.

Obtain an expression for the energy of a particle in one dimensional potential well.
DEEAD BE) EPDBNS Eeadow AINE), 388 DAECET)) T,

Describe the construction and working of G M counter?
G M tigago o bgo&), DAWOIN DTV BVLPA

What is super conductivity? Explain Meissner effect. Mention the properties of super
Conductivity.
8 TPEPEB(0 VAT DR 6 PO DHBELYAW . WATLS°V (T

XT35r4) Pebb)
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Short Questions (5 Marks Questions)

1.

2.

3.

4.

Explain the structure of Sodium D-line.
oo d GO BE), Vo700 DBoLsdB.

Explain L-S and J-J coupling schemes.
L-S 2080300 J-J 2055°8:80080 D80t

State and explain the Zeeman Effect.
20 DOBHVD TP DHOoTLAW.

Explain quantum numbers.
s"soeo&) QoI DHBoTIA.

. What is Raman Effect? Write its characteristics.

TP OG0 IOMTPAD? TP DVEETORD FPOZVAD.

. Write the applications of Raman Effect.

TP POBA AIE); WVBFTeD Frad?

. State and explain Raman Effect.

TP0R DOV TP DHDBOTLAW.

. Explain the De Broglie concept of matter waves.

G851 GOFBBOTPR 2B DHOOLILW.

. Write about properties of matter waves?

BB (07,0 FP03000

10. State and explain Heisenberg’s uncertainty principle.

TR 08 9DINBB] DO FoR DDBoIW

11. Explain the Eigen functions and Eigen values.

DN HaVAREAN, DN DLVHDVR VDB

12. Derive Schrodinger’s time-independent wave equation?

TPREW P BEPEED T ot B0 DAEBEHBRL &TyBotOD

13. Derive Schrodinger’s time-dependent wave equation?

14.

S0 aE ITPEE T'Gori6 BGor VADEBLBVKD GTPYBOEID.

function?

State the postulates of quantum mechanics and explain the physical significance of a wave



S0L00 AIroBS TRHAD GHIEHL FraDod. SGof PR TGS ©F DHGERL BeYHD.

15. Explain the liquid drop model of nucleus.
SogEdmw Alg); GO Dotd HBATPTPRL DDBoDW

16. Explain the shell model of nucleus.
SogEdm AIE); SBE DT DHDBOLB

17. Explain magic numbers?
025 VoIV DDBoLBW.

18. Explain mass defect and Binding Energy.
Qézgc"—?esﬁ 20 0003 220G 3S VR DedBOKYAW.

19. Explain elementary particles and their classification
TG Eeren, o8 bgédea B0 DdBoted

20. Explain Solid state detector
DODRD AOEE B0 DDBORYHAW.

21. Explain Classification of Nano materials
>3 DTGB, T HREBE DHOOLIB.

22. Mention applications of Nano materials
S DOIPGH00D g, IV, RVDGTED B0

23. Write properties of Nano materials.
S DTPGH0RD GB0E), BT7 D o[

24. Explain Phase velocity and Group velocity.
GF° DAL VOOZL DT DEAVLR DB

26. Write short note on “Meissner Effect” and “Zero resistance”.
“3370315 HOS0” 0603 “%\J"a’)é DB 0” L& rirba OO JPO3000.

27. Explain Type | and Type Il superconductors.
DV Bo VOO Todisd BBE0 3D TV DDO00LIOC.

28. What is superconductivity? Write the applications of superconductivity.
S TTEB(0 VITAD? 8B TG0 CIE); WVIGTLD Fralok

29. What is superconductivity? Mention the properties of superconductivity.
B8 TParSSCo I ? 3D THES(0 AL (T, FO30A.

30. Explain Meissner effect and Isotope effect.
“20%0) 6 HOB0” LA “DIE’D HB0” VO DHBoSOE.

31. Explain the nano wire and quantum well.
TS 6§ 20003 SO0 D (AP0 DDOCKDIW.

32. In Geiger-Muller counter, explain the phenomenon of Quenching.



336 0eb (3£E50065° 3D0DBOINL) 9D HEAHXL DB,

Essay Questions (10 Marks Questions)
1. Write briefly about the various quantum numbers associated with vector atom model.

DOF DEBTED DLUTPTPLD  WRAOTPIROD S0 ROPFORD DDO0EDIW.

2. Explain the various quantum numbers associated vector atom model and Explain L-S and J-J
coupling schemes.

DOF DEAIED DAPT°L BAROTPIDIRD 50810 KOoPFORD DDB0EDB 8ok L-S

00050 J-J DoTPALBDOR DHO0TIAD.

3. Describe the concepts of vector atom model and explain the various quantum numbers
associated with it.

DOF DEATED DTS’ 2D TR, TR IRVROTTODID svsoeoéo ao@5om
ad00DAW.

4. Write about Stern-Gerlach experiment to verify the space quantization and spin of electron.
BOTTT S S°(oEEE0 O0KL DVT e3¢ FM0 K0 BB R6) -AgeE HAIo 8y
GPO3VAW.

5. What is Raman Effect? Describe an experimental set up to study Raman Effect. What are its
applications.

T30 DB 9T DA? TP HOHAVD LIAI(GVT NIV WOZ0LIL (0 HAITHAD
5QoRDBW. TR DO ABooE); WRVDFT D Foplosbletay

6. What is Raman Effect? What are the important characteristics of Raman Effect? Describe the
experimental arrangement to study the Raman Effect.

TP POBA I JA? TP HPOBAD H0td HVPIDID VDVEETFO BLOYHW. TZOR

DOBB0Z0 EHABDE DAL (10 HAITHBVA HBoLYEAW.

7. Explain de-Broglie hypothesis for matter waves. Derive expression for de-Broglie wavelength.

B BEMOL ¢ ePf) DOELYORO DdBocS0d. & &Pl SGofs BY50D80 DAFZ00

(0T ATAS P
[A]

8. Write about properties of matter waves. Derive expression for de-Broglie wavelength.
QOJBCOTTR (5T7), &0 T, & &) Sofs Qg)smasa QDT T°eEDD.

9. Describe the Davisson and Germer experiment on electron diffraction. Discuss the result of
the experiment.

De)g"fo DedGRDBNVD B B3 (SdéS 20 TIDX HATPHEVRD DB, AT

DOV ao‘)omm.

10. State and Explain Heisenberg’s uncertainty principle for (a) position and momentum (b)
energy and time.



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

@) szgfmo S00030 g%éw (b) sPH BB FS 0eI0HOWD DE ao§ OAINSSq

QO30 T VDB

Describe Schrodinger time independent equation for matter waves and explain the physical
significance of a wave function?

P00 BTG FGorb SSor DAIEGEIERL TP Q0OBW. BBoff P00 FE ed
DOBEIR BLVYA.

What are postulates of quantum mechanics? What is physical significance of wave function?
Derive time-dependent Schrodinger’s wave equation.

SPC00 OIPOGE TR 6 VAEBHLN TN, $60fF HROOKH B0 FPOKVBL. S0 S
BTP60¢ TGori6 BGors DASBEID GTPYBOOID.

State the postulates of wave mechanics. Calculate the energy of a particle in one dimensional
box using Schrodinger’s equation

600 AIPoRE TR PAF DN Frakdw. Feorid $6of VST EDATNOD D&
DEAH 3E), LDHNS Eeao Y, 3§8 DAECEPD) ToLROID.

Explain the basic properties of the atomic nucleus.
DBHED SoEH0 o?wézj@c,sa)s BT DDBOLD.

Explain Liquid drop model and Shell model of the nucleus
SogiSo G, GO Dotd DB OBOTN VS JDBITT°RV DHBOVB.

Discuss liquid drop model in detail. Write its drawbacks.
B Dot DAITTPRD DGO LI0N0TE. TP CINE); DODVBOV  JeOSVAW.

Explain magic numbers using nuclear shell model.
Sogs Sdbd BT TP EHOIPAOW S ‘c’\)o&)zse)céo D3Bood

What Zeeman effect? Deduce an expression for Zeeman separation.
BATD HOB0 I HA? BAXD Z)eg%b.nés; PG00 ToRIEOI00.

What is Nano dot? Explain the construction of Quantum Nano structures.

s°oto TS Doty 9083 D3? soto >3 DT°YER0 TR DHOOOE.
Explain the construction and working of Wilson’s Cloud Chamber with a neat diagram.
S D08 DyD B0 HBE JT9)£90, DIV DEPdo DHOEHI.

State and explain Heisenberg’s uncertainty principle. Explain how it can be verified by
Gamma ray microscope.

TR 28 NS AADBTY VB0 DHBOLBW. TPAT S8Ea DPEY G503
RIS T Do DEFoLSBY.

What is Superconductivity? Mention the basic experimental facts of Superconducting
materials?



23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

OATTEB(0 BITIN? BT LPEBIANDL KoL) FOWE HATE DdT°eD
SN,

What is super conductivity? Explain Meissner effect. Mention the properties of super
conductivity.
08 THPES(0IMTIRIR) & HDOBoKL DDBoLYIW. WATT SV GUPOR BLLYAW.

Write an essay on Type | and Type Il superconductors. Write the applications of
Superconductors.

DY BEo VBO03L Tocisd BEo 38 TIPS (OO T°§R0 FPOINDW. VBT T L
9RVDGT°L JeOV0G

What is superconductivity? What are type-I and type-11 superconductors? Explain.
8 ToHPESC0 AT ? A BEo £DBO3L Tocisd BEo 8B ToEIPTR IO ?

DHBotsoR

What is Zeeman effect? Describe the experimental arrangement for the study of Zeeman effect.
DA DO 90T D ? TP DOHV QATTE) Sorr DHBoIR.

What is Superconductivity? Mention the basic experimental facts of Superconducting materials?

AT EB(H0 BOITIN? BT LI EBCANDL Koe0Ho FPAAE DA DSTELD
XT3r6)Pebbll

Explain the basic properties of nucleus.
So@EB0 B3N, HYP] VEEFORD DHORDBD

State and explain Heisenberg’s uncertainty principle. Explain the consequence of uncertainty
principle with regard to Gamma ray microscope.

TROQ 20 BIANSS( oDIATY TR DOBoAW.  WAINBSC DoodD  AdE);
DEFHDIV[08 TP 866 PEYL 503D DR0REVOES’ DHOOTIED.

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.

TROQ 20 ©IASS( oDIATY TR DOBoAD.  WAINBSC Dodod  AlE);
DE[OFTO D DO DG OGO/ BOIN Ar S6E DPEY G0 D000’
DDBoTLOW.

Explain the construction and working of Wilson’s Cloud Chamber with a neat diagram.
S Heos DD B0 DL JT? 90, DIBOI0 DGPd0o DHOOLHI.

Describe the construction and working of G M counter?
G M (igago &0 580, DABOIN LI BVLYBD
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Short Questions (5 Marks Questions)

1.

2.

3.

4.

Explain the structure of Sodium D-line.
oo d GO BE), Vo700 DBoLsdB.

Explain L-S and J-J coupling schemes.
L-S 2080300 J-J 2055°8:80080 D80t

State and explain the Zeeman Effect.
20 DOBHVD TP DHOoTLAW.

Explain quantum numbers.
s"soeo&) QoI DHBoTIA.

. What is Raman Effect? Write its characteristics.

TP OG0 IOMTPAD? TP DVEETORD FPOZVAD.

. Write the applications of Raman Effect.

TP POBA AIE); WVBFTeD Frad?

. State and explain Raman Effect.

TP0R DOV TP DHDBOTLAW.

. Explain the De Broglie concept of matter waves.

G851 GOFBBOTPR 2B DHOOLILW.

. Write about properties of matter waves?

BB (07,0 FP03000

10. State and explain Heisenberg’s uncertainty principle.

TR 08 9DINBB] DO FoR DDBoIW

11. Explain the Eigen functions and Eigen values.

DN HaVAREAN, DN DLVHDVR VDB

12. Derive Schrodinger’s time-independent wave equation?

TPREW P BEPEED T ot B0 DAEBEHBRL &TyBotOD

13. Derive Schrodinger’s time-dependent wave equation?

14.

S0 aE ITPEE T'Gori6 BGor VADEBLBVKD GTPYBOEID.

function?

State the postulates of quantum mechanics and explain the physical significance of a wave



S0L00 AIroBS TRHAD GHIEHL FraDod. SGof PR TGS ©F DHGERL BeYHD.

15. Explain the liquid drop model of nucleus.
SogEdmw Alg); GO Dotd HBATPTPRL DDBoDW

16. Explain the shell model of nucleus.
SogEdm AIE); SBE DT DHDBOLB

17. Explain magic numbers?
025 VoIV DDBoLBW.

18. Explain mass defect and Binding Energy.
Qézgc"—?esﬁ 20 0003 220G 3S VR DedBOKYAW.

19. Explain elementary particles and their classification
TG Eeren, o8 bgédea B0 DdBoted

20. Explain Solid state detector
DODRD AOEE B0 DDBORYHAW.

21. Explain Classification of Nano materials
>3 DTGB, T HREBE DHOOLIB.

22. Mention applications of Nano materials
S DOIPGH00D g, IV, RVDGTED B0

23. Write properties of Nano materials.
S DTPGH0RD GB0E), BT7 D o[

24. Explain Phase velocity and Group velocity.
GF° DAL VOOZL DT DEAVLR DB

26. Write short note on “Meissner Effect” and “Zero resistance”.
“3370315 HOS0” 0603 “%\J"a’)é DB 0” L& rirba OO JPO3000.

27. Explain Type | and Type Il superconductors.
DV Bo VOO Todisd BBE0 3D TV DDO00LIOC.

28. What is superconductivity? Write the applications of superconductivity.
S TTEB(0 VITAD? 8B TG0 CIE); WVIGTLD Fralok

29. What is superconductivity? Mention the properties of superconductivity.
B8 TParSSCo I ? 3D THES(0 AL (T, FO30A.

30. Explain Meissner effect and Isotope effect.
“20%0) 6 HOB0” LA “DIE’D HB0” VO DHBoSOE.

31. Explain the nano wire and quantum well.
TS 6§ 20003 SO0 D (AP0 DDOCKDIW.

32. In Geiger-Muller counter, explain the phenomenon of Quenching.



336 0eb (3£E50065° 3D0DBOINL) 9D HEAHXL DB,

Essay Questions (10 Marks Questions)
1. Write briefly about the various quantum numbers associated with vector atom model.

DOF DEBTED DLUTPTPLD  WRAOTPIROD S0 ROPFORD DDO0EDIW.

2. Explain the various quantum numbers associated vector atom model and Explain L-S and J-J
coupling schemes.

DOF DEAIED DAPT°L BAROTPIDIRD 50810 KOoPFORD DDB0EDB 8ok L-S

00050 J-J DoTPALBDOR DHO0TIAD.

3. Describe the concepts of vector atom model and explain the various quantum numbers
associated with it.

DOF DEATED DTS’ 2D TR, TR IRVROTTODID svsoeoéo ao@5om
ad00DAW.

4. Write about Stern-Gerlach experiment to verify the space quantization and spin of electron.
BOTTT S S°(oEEE0 O0KL DVT e3¢ FM0 K0 BB R6) -AgeE HAIo 8y
GPO3VAW.

5. What is Raman Effect? Describe an experimental set up to study Raman Effect. What are its
applications.

T30 DB 9T DA? TP HOHAVD LIAI(GVT NIV WOZ0LIL (0 HAITHAD
5QoRDBW. TR DO ABooE); WRVDFT D Foplosbletay

6. What is Raman Effect? What are the important characteristics of Raman Effect? Describe the
experimental arrangement to study the Raman Effect.

TP POBA I JA? TP HPOBAD H0td HVPIDID VDVEETFO BLOYHW. TZOR

DOBB0Z0 EHABDE DAL (10 HAITHBVA HBoLYEAW.

7. Explain de-Broglie hypothesis for matter waves. Derive expression for de-Broglie wavelength.

B BEMOL ¢ ePf) DOELYORO DdBocS0d. & &Pl SGofs BY50D80 DAFZ00

(0T ATAS P
[A]

8. Write about properties of matter waves. Derive expression for de-Broglie wavelength.
QOJBCOTTR (5T7), &0 T, & &) Sofs Qg)smasa QDT T°eEDD.

9. Describe the Davisson and Germer experiment on electron diffraction. Discuss the result of
the experiment.

De)g"fo DedGRDBNVD B B3 (SdéS 20 TIDX HATPHEVRD DB, AT

DOV ao‘)omm.

10. State and Explain Heisenberg’s uncertainty principle for (a) position and momentum (b)
energy and time.



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

@) szgfmo S00030 g%éw (b) sPH BB FS 0eI0HOWD DE ao§ OAINSSq

QO30 T VDB

Describe Schrodinger time independent equation for matter waves and explain the physical
significance of a wave function?

P00 BTG FGorb SSor DAIEGEIERL TP Q0OBW. BBoff P00 FE ed
DOBEIR BLVYA.

What are postulates of quantum mechanics? What is physical significance of wave function?
Derive time-dependent Schrodinger’s wave equation.

SPC00 OIPOGE TR 6 VAEBHLN TN, $60fF HROOKH B0 FPOKVBL. S0 S
BTP60¢ TGori6 BGors DASBEID GTPYBOOID.

State the postulates of wave mechanics. Calculate the energy of a particle in one dimensional
box using Schrodinger’s equation

600 AIPoRE TR PAF DN Frakdw. Feorid $6of VST EDATNOD D&
DEAH 3E), LDHNS Eeao Y, 3§8 DAECEPD) ToLROID.

Explain the basic properties of the atomic nucleus.
DBHED SoEH0 o?wézj@c,sa)s BT DDBOLD.

Explain Liquid drop model and Shell model of the nucleus
SogiSo G, GO Dotd DB OBOTN VS JDBITT°RV DHBOVB.

Discuss liquid drop model in detail. Write its drawbacks.
B Dot DAITTPRD DGO LI0N0TE. TP CINE); DODVBOV  JeOSVAW.

Explain magic numbers using nuclear shell model.
Sogs Sdbd BT TP EHOIPAOW S ‘c’\)o&)zse)céo D3Bood

What Zeeman effect? Deduce an expression for Zeeman separation.
BATD HOB0 I HA? BAXD Z)eg%b.nés; PG00 ToRIEOI00.

What is Nano dot? Explain the construction of Quantum Nano structures.

s°oto TS Doty 9083 D3? soto >3 DT°YER0 TR DHOOOE.
Explain the construction and working of Wilson’s Cloud Chamber with a neat diagram.
S D08 DyD B0 HBE JT9)£90, DIV DEPdo DHOEHI.

State and explain Heisenberg’s uncertainty principle. Explain how it can be verified by
Gamma ray microscope.

TR 28 NS AADBTY VB0 DHBOLBW. TPAT S8Ea DPEY G503
RIS T Do DEFoLSBY.

What is Superconductivity? Mention the basic experimental facts of Superconducting
materials?



23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

OATTEB(0 BITIN? BT LPEBIANDL KoL) FOWE HATE DdT°eD
SN,

What is super conductivity? Explain Meissner effect. Mention the properties of super
conductivity.
08 THPES(0IMTIRIR) & HDOBoKL DDBoLYIW. WATT SV GUPOR BLLYAW.

Write an essay on Type | and Type Il superconductors. Write the applications of
Superconductors.

DY BEo VBO03L Tocisd BEo 38 TIPS (OO T°§R0 FPOINDW. VBT T L
9RVDGT°L JeOV0G

What is superconductivity? What are type-I and type-11 superconductors? Explain.
8 ToHPESC0 AT ? A BEo £DBO3L Tocisd BEo 8B ToEIPTR IO ?

DHBotsoR

What is Zeeman effect? Describe the experimental arrangement for the study of Zeeman effect.
DA DO 90T D ? TP DOHV QATTE) Sorr DHBoIR.

What is Superconductivity? Mention the basic experimental facts of Superconducting materials?

AT EB(H0 BOITIN? BT LI EBCANDL Koe0Ho FPAAE DA DSTELD
XT3r6)Pebbll

Explain the basic properties of nucleus.
So@EB0 B3N, HYP] VEEFORD DHORDBD

State and explain Heisenberg’s uncertainty principle. Explain the consequence of uncertainty
principle with regard to Gamma ray microscope.

TROQ 20 BIANSS( oDIATY TR DOBoAW.  WAINBSC DoodD  AdE);
DEFHDIV[08 TP 866 PEYL 503D DR0REVOES’ DHOOTIED.

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.

TROQ 20 ©IASS( oDIATY TR DOBoAD.  WAINBSC Dodod  AlE);
DE[OFTO D DO DG OGO/ BOIN Ar S6E DPEY G0 D000’
DDBoTLOW.

Explain the construction and working of Wilson’s Cloud Chamber with a neat diagram.
S Heos DD B0 DL JT? 90, DIBOI0 DGPd0o DHOOLHI.

Describe the construction and working of G M counter?
G M (igago &0 580, DABOIN LI BVLYBD
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SEMESTER - IV PAPER -V
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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

arrangement to study Zeeman effect; RamaNNEHECHNCharaCersicsNonNRamanieniect
Experimental arrangement to study Raman effect, Quantum theory of Raman effect,

Applications of Raman effect.

UNIT-11:

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 momentumé& 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-111:

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-1V:

4. Nuclear Physics : (12 hrs)

Nuclear Structure: General Properties of Nuclei, Mass defect, Binding energy; Nuclear forces:
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; [ElETERtaryIPaRiCIESNEISMentaryParticlesanduhein
classification.

UNIT-V:

5. Nano materials :( 7hrs)

Nanomaterials — Introduction, Electron confinement, Size effect, Surface to volume ratio,
Classification of nano materials— (0D, 1D, 2D); Quantum dots, Nano wires, Fullerene, CNT,




(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:

*
°o
*
°o

K/
°o

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-11M

BLUE PRINT

SEMESTER -1V  PAPER YV
MODERN PHYSICS

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

UNIT-I:
1. 1. Atomic and Molecular Physics: 1+1 (Problem) 1 1
Unit-11: 1+1 (Problem)
2. Matter waves &Uncertainty Principle: 1 1
UNIT-I1II:
3. Quantum (Wave) Mechanics 1 1 1
Unit-1V:
4. Nuclear Physics 1+1 (Problem) 1 1
Unit-V:
5. Nano materials 1 1 1
6. Superconductivity
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111 B.Sc DEGREE EXAMINATIONS
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SEMESTERV PAPER -V
ELECTRICITY, MAGNETISM AND ELECTRONICS

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

Answer any FIVE questions 5x5=25M

. Derive the relation among D, E and P.
D,E,P © éoQS 08063 ww%anéw. .

. Derive expression for the potential due to a point charge.
208 Dotd e8DFH DD Ddb&,é @agowé & DAESe0 TRIEDB .

. Explain Hall Effect?
33565 2P0 VBTN .

. Derive an expression for the self inductance of a long solenoid.

2,8 0000 JOT 008 VYOI VESBINDL  DBTRDL TP BOLIBD..
. Write the integral and differential forms of Maxwell’s equations.

28y DS DAEGEIB0 AB0E); VDEVD BRI BBOKN VLSV Braren Fradod .

. Calculate the resonant frequency of an LCR parallel resonant circuit with L = 0.5H, C = 40 uF
and R =100 -Ohm

L=0.5H, C =40 pF 0603w R = 100 &doen o LCR QbOIP0edd e9:00a3°¢ 903000

GR0E), ROTES Dz DDA (fedocidson

In a transistor base current and emitter current are 0.08 m A and 9.6 m A calculate collector
current o and .
&R0 B56, GTrd ParTrdw SR 0.08 M A and 9.6 m A @08 256

DTETHNDE 0 S0B05 P S0 K05

. Convert following Binary to Decimal.
808 BIROTY) LA HI0G G0 JIPRBES"E BTENBED

(i) (10100), (ii) (11001),



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’s law.
R0 DS &° D JoRETY DB DB .

10. Derive an expression for potential due to charged spherical shell.
Do ‘5"&3@0&36 R0 B0, DEVTTDNG EBNBA0 DD DesogS S“eogosoé &

PAEGAL ToREO00 .

11. Explain the boundary conditions at the dielectric surface.
B 21)6:3"%53 bg c“obzrgo QBVA DOBOTIAD.

12. State and explain Biot -Savart’s law. Derive an expression for the magic induction
at a point on the axis of a current carrying solenoid.

20D — DITE oY VBB . FPDDOWE HVD JBYE oI 08 £
D0£IEH DAEBEID0 T2

13. Describe the construction and working of a transformer. Explain its energy losses.
@"3113%5 G0, DTE00:0 H000K) DIBOKVDGPHBVK) VDB, TP 3§ Seaeh

(10000 DABOTVAN.
SECTION-C

14. Describe the behavior of series LCR circuit when an alternating voltage is applied
to it. Explain the condition for resonance.

DFodS DS PHPRR) L-C-R 363 H00o0aEw dBng), dgroeedy Frosdoc:
S00030 IROTCE DZI0GDVND DHBLIOC, .
15. Explain the production of electromagnetic waves in Hertz method.

3§ DEAS” DI 08 BBOTPL ESIYBD DHBOB..

16. What is transistor? Explain the working of PNP and NPN Transistor.
ErINR0 II? P N P 208050 N P N &Py 80 0 305 D5y D808 .

17. Explain the functioning of a Half Adder and a Full Adder along with respective truth tables.
eag Qo8O HOO3D ng RogL Hewodren , 70?35 :Jegscw PR D WO3 DTPOBV

ao‘)o‘mm:.
18. State and prove DeMorgan’s laws. Realize AND, OR and NOT gates from NAND logic.

GRITE DEEOBDVV0 FPO Aot . NAND &6) b0 &oow) AND , OR 0dasw
NOT (B T°er¢000.
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Total Hours: 45

UNIT-I (9 hrs)

1.

Electric field intensity and potential:

Gauss’s law statement and its proof- Electric field intensity due to (1) Uniformly charged
sphere and (2) an infinite conducting sheet of charge. Electrical potential — equi potential
surfaces- potential due to i) a point charge, ii) charged spherical shell .

2. Dielectrics:
Electric dipole moment and molecular polarizability- Electric displacement D, electric
polarization P —relation between D, E and P- Dielectric constant and susceptibility.
Boundary conditions at the dielectric surface.

UNIT-11 (9 hrs)

3. Electric and magnetic fields
Biot-Savart’s law, explanation and calculation of B due to long straight wire, a circular
current loop and solenoid — Hall effect — determination of Hall coefficient and applications.

4. Electromagnetic induction
Faraday’s law-Lenz’s law- Self and mutual inductance, coefficient of coupling, calculation
of self inductance of a long solenoid, energy stored in magnetic field. Transformer - energy
losses - efficiency.

UNIT-111 (9 hrs)

5. Alternating currents and electromagnetic waves

Alternating current - Relation between current and voltage in LR and CR circuits, vector
diagrams, LCR series and parallel resonant circuit, Q —factor, power in ac circuits.

6. Maxwell’s equations

Idea of displacement current - Maxwell’s equations (integral and differential forms) (no
derivation), Maxwell’s wave equation (with derivation). Pointing theorem (statement),
production of electromagnetic waves (Hertz experiment).

UNIT-IV (9 hrs)

7.

Basic electronics:

PN junction diode, Zener diode, 1-V characteristics, PNP and NPN transistors, CB, CE and
CC configurations — Relation betweena, p and y - transistor (CE) characteristics, Transistor
as an amplifier.



UNIT-V: (9 hrs)
8. Digital electronics

Number systems - Conversion of binary to decimal system and vice versa. Binary

(NOTE: Problems should be solved at the end of every chapter of all units)

Reference Books:

1. Modern Physics by R. Murugeshan and Kiruthiga Siva Prasath — S. Chand & Co. for semi
conductor & Digital Principles)

2. Fundamentals of Physics- Halliday/Resnick/Walker - Wiley India Edition 2007.

3. Berkeley Physics Course — Vol. Il - Electricity and Magnetism — Edward M Purcell —The
McGraw-Hill Companies.

4. Electricity and Magnetism — D.N. Vasudeva. S. Chand & Co.

5. Electronic devices and circuits — Millman and Halkias. Mc.Graw-Hill Education.

6. Electricity and Magnetism Brijlal and Subramanyam. Ratan Prakashan Mandir.

7. Digital Principles and Applications by A.P. Malvino and D.P. Leach. McGraw Hill Education.

8. Unified Physics Vol.3 — S.L. Gupta and Sanjeev Gupta — Jai Prakasah Nath & Co-Meerut.

BLUE PRINT
SEMESTER -V PAPERYV
ELECTRICITY, MAGNETISM AND ELECTRONICS
Chapter / Unit 5 marks 10 marks
UNIT - |
1. Electric field intensity and 1
potential
2.Dielectrics 1
UNIT — 11
3.Electric and magnetic fields 1 Section - B
4.Electromagnetic induction . 1
Section— A

UNIT — 111
5.Alternating currents and 1 (Problem)
electromagnetic waves
6.Maxwell’s equations 1 )
GNIT =TV Section -C
7.Basic electronics: 1 (Problem)
UNIT -V
8.Digital electronics 1 (Problem)
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TIME: 3Hrs Max. Marks: 75
SECTION-A

SRI Y.N.COLLEGE(AUTONOMOUS)-NARSAPUR e %
T

Answer any FIVE questions 5x5=25M

1. Explain L-S coupling and J-J coupling.
L-S 2R0) #5300 080820 J-J- D0y FRD0VRD (170N SPoi0d.

2. Explain Basic Postulates of Quantum Mechanics.
S0 ?ocg"oejo aE) DAV DHBocIS

3. Explain the Eigen functions and Eigen values.
DN LRAVOREAW, DRD DLV DHBOTVAW.

4. Explain Geiger-Nuttal law.
(616 366 DORBAK DDBOLDD.
5. A Sample is excited with a light of wavelength 4358 A°. Raman lines are observed at

4447 AP, Calculate the Raman shift in cm™.

28 daure 4358 A ot B0 S0 5088 &BadOIOPODB. D S 4447 A°

DG BR0oWBERODE. VOB TS WodTe) 0. & SJ0FRBHW.

6. Calculate the de-Broglie wave length associated with a proton moving with a velocity
of 2200m/sec. (h=6.625x10"**J-S,m=1.6 x 10""kg)
2200m/sec StfoS e5D0) Ferd dBoog), &eS’h Boid
(h=6.625x10**J-S, m=1.6 x 10°"kg)

7. A neutron breaks into a proton and an electron. Calculate the mass defect in the
reaction. (m,=1.6725x10""Kg, m, =9x10*'kg, m,=1.6747x10?'Kg)

208 Bogs S’ 28 ATHPS, TP BN JVTRIM DA 00s . & B

g)sa»m ) §Zjo€6.)&ﬁoo

@50 %00 G8) ot (My=1.6725X 10*'Kg, m, =9x10"kg, m,=1.6747x10™'Kg)

8. X-rays of wave length 1.54A re diffracted by a crystal. The incident angle 11°, what
is the lattice space distance.

2yB0 S0R BBorBY 0 1L54A° DA X -86mren DdGD0 Bode. 3980 117,

BPOE 090GV RV VAW .



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

SECTION-B

9. Describe stern and Gerlach experiment. What is its importance?
R6) 958 B0 DDOAED. €8 YABIN FPed02(e DL

10. What is Raman Effect? Explain it experimentally.
TP DB IMTID. TP YAIr( YrE(Sorr DdBocsoc.

11. Explain De-Broglie hypothesis for matter waves. Derive an expression for De-Broglie
wave length.

B0g BB (00D Ggrh) DOSLND DDBodod. Cer édod@_g’g‘\’)é DAEGE0

&E‘D&oiﬁoéx.

12. Explain Devisson and Germer experiment for detection of matter waves.
G] BCoTPOR FHowLD EDDS O G6LE VAP DHOOLH.

13. Derive Schrodinger’s time independent wave equation.
P00 BEPENED Fdord Sdor RDEGEIBDAD TP QOLD.

SECTION-C
14. Obtain an expression for the energy of a particle in one dimensional potential well.
QEBALD 38, EPDBA00ES°D Eeasd aBoos); 388 &boédwb‘l TP22E000.

15. Explain magic numbers using nuclear shell model.
Sogsg Sdbd NPT EHAIPA0W RS 2’00&)50@ DHBoIoR

16. Explain Gamow’s theory of o —decay.
0-E83 B TPAT® DEPoSBADA DDBIVE.

17. Describe Laue method for the study of crystal structure.
RS QT £3:0000L W0e20HOWD D PAFTTR) HBotsoc..

18. What is super conductivity? Explain Meissner effect. Mention the properties of super
conductivity.

8 TPEPEB(0 VAT DR 6 PG DHBOLYAW . WAT LS Y (ST
[X135r6) Pebb)
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111 B.Sc: PHYSICS SYLLABUS
MODERN PHYSICS

Total Hours: 45

UNIT-1 (9 hrs)

1.

Atomic and molecular physics
Introduction —Drawbacks of Bohr’s atomic model. Vector atom model and Stern-Gerlach
experiment - quantum numbers associated with it. L-S and j- j coupling schemes. Zeeman

effect (Definition only) -Ramanieffectnypothesis; Stokes and AntiiStokes lines: Quantuim
theory of Raman effect. Experimental arrangement —Applications of Raman effect.

UNIT-1 (9 hrs)

2.

Matter waves & Uncertainty Principle

Matter waves, de Broglie’s hypothesis - wavelength of matter waves, Properties of matter
waves - Davisson and Germer experiment — Heisenberg’s uncertainty principle for position
and momentum (x and p) & Energy and time (E and t).

UNIT-H1 (9 hrs)

3.

Quantum (wave) mechanics

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 particle in one dimensional infinite box.

UNIT-IV(O hrs)

4.

General Properties of Nuclei

Basic ideas of nucleus -size, mass, charge density (matter energy), binding energy, magnetic
moment, electric moments. Liquid drop model and Shell model (qualitative aspects only) -
Magic numbers.

Radioactivity decay
Alpha decay: basics of a-decay processes. Theory of a-decay, Gamow’s theory, Geiger
Nuttal law. B-decay, Energy kinematics for B-decay, positron emission, electron capture,
neutrino hypothesis.

UNIT-V (9 hrs)

6.

Crystal Structure

Amorphous and crystalline materials, unit cell, Miller indices, reciprocal lattice, types of
lattices, diffraction of X-rays by crystals, Bragg’s law, experimental techniques, Laue’s
method.



7. Superconductivity
- Introduction - experimental facts, critical temperature - critical field - Meissner effect —
- Isotope effect - Type I and type 11 superconductors - applications of superconductors.

(NOTE: Problems should be solved at the end of every chapter of all units)

Reference Books:

1. Modern Physics by G. Aruldhas & P. Rajagopal. Eastern Economy Edition.

2. Concepts of Modern Physics by Arthur Beiser. Tata McGraw-Hill Edition.

3. Modern Physics by R. Murugeshan and Kiruthiga Siva Prasath. S. Chand & Co.

4. Nuclear Physics by D.C. Tayal, Himalaya Publishing House.

5. Molecular Structure and Spectroscopy by G. Aruldhas. Prentice Hall of India, New Delhi.

6. Spectroscopy —Atomic and Molecular by Gurdeep R Chatwal and Shyam Anand — Himalaya
Publishing House.

7. Third Year Physics - Telugu Academy.

8. Elements of Solid State Physics by J.P. Srivastava. (for chapter on nanomaterials)-Prentice-

hall of India Pvt. Ltd.

BLUE PRINT
SEMESTER-V  PAPER VI
MODERN PHYSICS

Chapter / Unit 5 marks 10 marks
UNIT -1 Atom_lc and 1+1 (Problem) 5
molecular physics
UNIT - Il Matter waves .
&Uncertainty Principle 1 (Problem) Section - B 2
UNIT - Il Quantum (wave) 1 1
mechanics
UNIT — Il Quantum (wave) | Section—A 1 1
mechanics
UNIT -1V General
Properties of Nuclei & 1+1 (Problem) Section -C 2
Radioactivity decay
UNIT -V Crystal Structure
& Superconductivity 1 (Problem) 2
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SEMESTER -VI PAPER - VII
111 B.Sc: PHYSICS SYLLABUS
RENEWABLE ENERGY
No. of Hours per week: 03 Total Lectures: 45

UNIT-I (9 hrs)

1. Introduction to Energy: Definition and units of energy, power, Forms of energy, Energy flow
diagram to the earth. Role of energy in economic and social development.
2. Environmental Effects: Environmental degradation due to energy production and utilization,

UNIT-1 (9 hrs)

3. Global Energy Scenario: Energy consumption in various sectors, ERErgyareSourcesicoalioill

4. Indian Energy Scene: Energy resources available in India, urban and rural energy
consumption, nuclear energy - promise and future, energy as a factor limiting growth, [iEECIORUSE]

UNIT-I11 (9 hrs)

5. Solar energy: Solar energy, Spectral distribution of radiation, SolafNatErNEatingNSYSER

6. Wind Energy: Introduction, Principle of wind energy conversion, and Components of wind

turbines. Operation and characteristics of a wind turbine, Applications of wind energy.

UNIT-1V (9 hrs)

7. Ocean Energy: Introduction, Principle of ocean thermal energy conversion, Tidal power
generation, Tidal energy technologies, Energy from waves.

8. Hydrogen Energy: History of hydrogen energy-Hydrogen production methods-JBIECHFaIVSISIoN



UNIT-V (9 hrs)

Properties of biomass Properties and characteristics of biogas.

References:
1. Solar Energy Principles, Thermal Collection &Storage, S.P. Sukhatme: Tata McGraw Hill Pub.,
New Delhi.
2. Non-Conventional Energy Sources, G.D. Rai, New Delhi.
3. Renewable Energy, power for a sustainable future, Godfrey Boyle, 2004,
4. The Generation of electricity by wind, E.W. Golding.
5. Hydrogen and Fuel Cells: A comprehensive guide, Rebecca Busby, Pennwell Corporation
(2005)
6. Hydrogen and Fuel Cells: Emerging Technologies and Applications, B.Sorensen, Academic
Press (2012).
7. Non-Conventional Energy Resources by B.H. Khan, Tata McGraw Hill Pub., 2009.
8. Fundamentals of Renewable Energy Resources by G.N.Tiwari, M.K.Ghosal, Narosa Pub, 2007.
Blue Print
SEMESTER -- VI PAPER VII
RENEWABLE ENERGY
Marks
Module 5 marks 10 marks allotted
1. Introduction to Energy & 2 2 30
Environmental Effects
2. Glo_bal Energy Scenario & 2 Section B 2 30
Indian Energy Scene
3. Solar energy & Wind Energy 1
Section A 2 30
1
4. Ocean Energy 1 Section C 2 o5
5. Bio-Energy 1 2 o5
Total 140
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SEMESTER -VI PAPER-VIII (CE1)
111 B.Sc: PHYSICS SYLLABUS
SOLAR THERMAL AND PHOTOVOLTAIC ASPECTS

No. of Hours per week: 03 Total Lectures: 45

UNIT-1 (9 hrs)

1. Basics of Solar Radiation: Structure of Sun, Solar constant, Concept of Zenith angle and air
mass, Definition of declination, hour angle, solar and surface azimuth angles; Direct, diffuse and
total solar radiation, Solar constant measurement —pyrheliometer.

2. Radiative Properties and Characteristics of Materials: Kirchoff’s law — Relation between
absorptance, emittance and reflectance; Selective Surfaces - preparation and characterization,
Types and applications; Anti-reflective coating.

UNIT-I1 (9 hrs)

3. Flat Plate Collectors (FPC) : Description of flat plate collector, Liquid heating type FPC,
Energy balance equation, Definitions of collector efficiency, Evacuated tubular collectors.

Unit-111 (9 hrs)

UNIT-IV (9 hrs)

5. Solar PV systems: Solar cell module assembly — Steps involved in the fabrication of solar

module, |-V characteristics, Modules in series and parallel, SElARPVISYSEMIaNCNtSICOMPOnERts)

UNIT-V (9 hrs)

w ﬂ


Highlight


Reference Books:

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

2. Solar Energy- Fundamentals, design, modeling and 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 -- VI PAPER VIII (CE 1)
SOLAR THERMAL AND PHOTOVOLTAIC ASPECTS

Module 5 marks 10 marks Marks
allotted
1. Basics of Solar Radiation & 3 5
Radioactive Properties and 35
Characteristics of Materials _
2. Flat Plate Collectors (FPC) 1 Section B 2 o5
3. Solar photovoltaic (PV) cell ) 1
Section A 1
25
1
4. Solar PV systems 2 Section C 2 30
5. Solar thermal applications 1 2 o5
Total 140
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SEMESTER -VI PAPER -VIII (CE 2)

111 B.Sc: PHYSICS SYLLABUS
WIND, HYDRO AND OCEAN ENERGIES

No. of Hours per week: 03 Total Lectures: 45

UNIT-1 (9hrs)
1. Introduction: Wind generation, meteorology of wind, world distribution of wind, wind speed

variation with height, wind speed statistics, Wind energy conversion principles; General
introduction; Types and classification of WECS; Power, torque and speed characteristics.

UNIT-II (9hrs)

2. Wind Energy Conversion System: Aerodynamic design principles; Aerodynamic theories;
axial momentum, blade element; Rotor characteristics; Maximum power coefficient.

UNIT-111 (9hrs)

3. Wind Energy Application: Wind pumps: Performance analysis, design concept and testing;
Principle of wind energy generation; Wind energy in India; Environmental Impacts of Wind farms.

UNIT-IV (9hrs)

4. Small Hydropower Systems: Overview of micro, mini and small hydro systems; Hydrology;
Elements of pumps and turbine; Selection and design criteria of pumps and turbines; Site selection;
Speed and voltage regulation.

UNIT-V (9hrs)

5. Ocean Thermal, Tidal and Wave Energy Systems: Ocean Thermal - Introduction,

Technology process, working principle, EIECHicitylgenerationimetioasiffomI@MES, Advantages
and disadvantages, Applications of OTEC.

6. Tidal Energy - Introduction, Origin and nature of tidal energy, Wave Energy — Introduction,
Basics of wave motion, Power in waves, Wave energy conversion devices, Advantages and
disadvantages, Applications of wave energy.



Reference Books:

1. Dan Charis, Mick Sagrillo, LanWoofenden, “Power from the Wind, New Society Pub., 20009.

2. Erich Hau, “Wind Turbines-Fundaments, Technologies, Applications, Economics”, 2ndEdition,
Springer Verlag, Berlin Heidelberg, NY, 2006.

3. Joshue Earnest, Tore Wizelius, Wind Power and Project Development, PHI Pub., 2011.

4. T. Burton, D. Sharpe, N. Jenkins, E. Bossanyi, Wind Energy Handbook, John Wiley Pub.,

2001.

o Ol

. Paul Gipe, “Wind Energy Basics”, Chelsea Green Publications, 1999.
. Khan, B.H., “Non-Conventional Energy Resources”, TMH, 2nd Edition, New Delhi, 2009.

7. Tiwari, G.N., and Ghoshal, M.K, Renewable Energy Resources — Basic Principles and
applications, Narosa Publishing House, 2007.

SEMESTER -- VI

BLUE PRINT

PAPER VIII (CE 2)

WIND, HYDRO AND OCEAN ENERGIES

Module 5 marks 10 marks Marks allotted
1. Introduction 30
2. Wind Energy Conversion System Section B 25
3. Wind Energy Application )
Section A 30
4. Small Hydropower Systems )
Section C 25
5. Ocean, Thermal, Tidal and Wave
Energy Systems &Tidal Energy 30
Total 140
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SEMESTER -VI PAPER -VIII (CE 3)
111 B.Sc: PHYSICS SYLLABUS
ENERGY STORAGE DEVICES
No. of Hours per week: 03 Total Lectures: 45

UNIT-1 (9 hr)

1. Energy Storage: Need of energy storage; Different modes of energy storage, Flywheel storage,
Electrical and magnetic energy storage: Capacitors, electromagnets; ChemicallERErGYNSIorages

UNIT-I1 (9 hrs)

UNIT-I11 (9 hrs)

3. Magnetic and Electric Energy Storage Systems: Superconducting Magnet Energy Storage
(SMES) systems; Capacitor and battery: Comparison and application; Super capacitor:

UNIT-1V (9 hrs)
4. Fuel Cell: Fuel cell definition, difference between batteries and fuel cells, fUENCENICOMPORERTSH
PrincipleNandworkingMofNfueINeall performance characteristics, efficiency. Advantages and

disadvantages of fuel cell.

UNIT-V (9 hrs)

\I ﬁ



REFERENCE BOOKS:

1. J. Jensen and B. Squrensen, Fundamentals of Energy Storage, John Wiley, NY, 1984.

2. M. Barak, Electrochemical Power Sources: Primary and Secondary Batteries by, P. Peregrinus,
IEE, 1980.

3. P.D.Dunn, Renewable Energies, Peter Peregrinus Ltd, London, 1986.

4. B.Viswanathan and M. A. Scibioh, Fuel Cells-Principles and Applications, University Press,
2006.

5. Hart, A.B and G.J. Womack, Fuel Cells: Theory and Application, Prentice Hall, New York,

19809.
BLUE PRINT
SEMESTER -- VI PAPER VIII (CE 3)
ENERGY STORAGE DEVICES
Module 5 marks 10 marks Marks allotted

1. Energy Storage 2 2 30
2. Electrochemical Energy 2 Section B 2 30

Storage Systems
3. Magnetic and Electric 1

Energy Storage Systems Section A 1 . 25
4. Fuel Cell 2 Section C 2 30
5. Types of Fuel Cells 1 2 o5

Total 140
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Question Bank

Five mark questions:
1. Write a short note on various forms of energy.

DG 3§ CPIOR A0y LD B JPoSwAW.

2. Draw the energy flow diagram to the earth.
Zr DGL S QTP HDLEVR AV

3. Write a short note on air pollution.
™ ST AP0y VI BE FPoswEAW.

4. Explain depletion of ozone layer.
LED TG dB0g), S50 DdBoSLIW.

5. Discuss energy consumption in various sectors.
DG VTGS’ B DICRAED 50y0Ts0AD.

6. Write a short note on hydro electric power.
20 DBNS A0y LD B Frakoaw.

7. Discuss Energy resources available in India.
O3 B30 &° 3§ HICO VLB BOoLAW.

8. Explain about spectral distribution of radiation.
D80 A3V DY D& DBBEIRD DDBOLB.

9. Explain various types of solar cells.
DG 65PL PG HIEPLRD DHOOIEAD.

10. Write any five characteristics of wind turbine.
T8 081 AB0E), DD DE VDVEEIBVVRD FPOBVBD.

11. Write the applications of wind energy.
DI 3S AN, WRVDGTORD BLRYAW.

12. Write the principle of ocean thermal energy conversion.
RONG &Y T HPONG TR PGB0 Fraidw.

13. Write the uses of Hydrogen as a fuel.
Eed Q0 ROGOBVTT PcerdS (o) EDWMITPOR FPOKVLAD.

14. Write any five properties of Biomass.
22 DTG0 GI0E); DD DV VLEPOVRD FEAODW.

15. Write the properties and characteristics of biogas.
BDHT 30D (eooarnisfo) GBE); GO0 B0 9DV EEFOR FPO3.




Ten Mark questions:
16. Explain forms of energy and role of energy in economic and social development.

DAES 33 G0 DD, 508 BT FRE PEFDHQS 3¢ JGHO DdBoLIW.
17. Discuss briefly about global warming.

00 (1HBOL) EIRETT LIB\0LVEAD
18. Explain in detail about water pollution.

DB SPEB (10 DLDVEDTT DdBOLEIB.

19. Write about nuclear and hydroelectric power.
So@s 200aIL 20 JES FLHO (rOy FrAkBW.

20. Explain about global consumption of energy in urban and rural areas.
9GNS BBOED 6 PBTVS” 3§ DAL (30 DdBoLAW.

21. Write need for use of new and renewable energy resources.
R0 20000 YDAT GBS 3§ DOCVRL GEDCITAOL BDVVD BDFFEB JrOKNE

22. Briefly explain about solar energy and also its applications.
G 33 LOREAOMT DHBoD) VRVDGT VR BLVLDDN.

23. Explain the principle of wind energy conversion.
DD 3 wabé, o300 'aé’)odoﬁpé‘l QIR DedB0TIAD.

24. Briefly explain about tidal energy technologies.
BES 38 BRSSO KRBT DDBOLSW.

25. Write the methods of production of hydrogen.
TERD 20 &3 BB DD DEBOV BLVIVEAD.

26. Explain Aerobic and anaerobic bio-conversion.
BDE 20003 IVTDE BODPOYE 18y FOKVHD.

27. What are the sources of biomass and explain about conversion of biomass
in to Fuels.

a%aﬁ::wgan ABoog); SaTreren AD? &bbwg&n QOGDOTT Bty BB DT

DOBOEHID.

28. Explain about solar water heating system and write its applications.
A6 D& 2O DIDR 180 DDBOL) TR WRAVDGIBVVI FrATVAD.

29. Explain about electrolysis of water and write the uses of Hydrogen fuel.
DB d30g), DBS DFEs (0N DDBoD FPEBD ROGHI EDCIFTPLD FPOKVI.

30. How can we get energy through fermentation? Briefly explain about Pyrolysis and
gasification.

Q)@)ojabeg 230 &eqo” 33 CED ToBALAN? DTVDD SBOIW m?obi_aéqu‘s IPW)
(8 DAV DHBOLIBD.

* % %
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Question Bank

Short Questions (5 Marks)

1.

10.

11.

12.

13.

14.

15.

Explain structure of sun?

wngb oaaosb Z)U'%esmm DHBoTAN?

Define Solar constant, Air mass?
A Jorogo, O QTP VRO AB(DoELBN?

Define declination, hour angle?
AZIRD, T Eeo O JBDotiodn?

Define diffuse radiation, azimuth angle?
DG, 922908 g0 LD DBDoesod0?

Define solar and surface azimuth angle?
A6 00050 00 RIS ey JBDowHaD?

Define fin efficiency and collector efficiency?
D Hdo Sej’esaé SEHO .‘Odsr'.’bozma»?

Give equivalent circuit of solar cell?
RS LOLDN BVE), BIVEHVODBND Frakwd?

Explain solar cell output parameters?
S LOLD CBVE), TENYES 96 T BV DDBoLHAWD ?

Explain modules in series and parallel?
363 Q0BT VAT’ &él‘ég_)c:o DPES (B0 DdBoTLAD ?

Explain solar PV system ?

RS DD DYDY DdBocdBN ?

Explain steps involved in the fabrication of solar module?

A6 HPEFS S°D FYTAD &S AN VBV DHBoTDW ?

Explain PV array?
22 9500E DHBoTEW ?

Explain photo voltaic effect?

D Serans Herardy DHBocHD ?
Explain solar hot water system?

6 D& 2O BYDY (1°8y Gros0Bw ?

Explain passive space heating and cooling concepts?
Qeyorre )08 8556 DA SAOAZD DO ePHD (108 DdBotEAD ?



Essay Questions (10 Marks)
16. Describe how the solar constant is measured by using pyrheliometer?
PETIAPDLE &DATAD G RGOS D Do EeFE HGocsran?

17. Explain selective surfaces. Discuss about its preparation and characterization?
DOEFPS) S Beren DHOotEAL ? o8 Sa3r VOO0 VELFVN DHBLYEA ?

18. Explain about evacuated tubular collectors?
RIPf DOSGED TR0 e95°608" 08 TrarsPe (10N DdBociBD ?

19. What is flat plate collector? Describe liquid heating type FPC?
RSB PO TSP I ? Q) DEBR 880 FPC Oy H8ocsoan ?

20. Explain energy balance equation?
33 DBV DAEGE0 (0y DdBocdB ?

21. Explain homo, hetero and schotty interfaces?
S, 368 00050 ) Wods deren (0N DdBoLLL ?

22. Explain solar desalinator and drier?
A6 GrDIE 0003 Eadd 1By DdBotsdw ?

23. Explain solar thermal power generation?

A6 e g, &8 (10 Do ?

24. Explain solar hot water system and different types in it?
DG B HEOY SOOI TAS’ P (8y DdBocdw ?

25. Explain kirchoff’s law? Derive the relation between absorptance, emittance and
transmittance?

g}s‘{:b QO3B DB SBO3 %"Qboo, e%?da» B3 PRGEI® axszg
:ooeﬁowb‘l ooZ30A0 ?
[A]

26. Draw solar cell output parameters? Explain series and shunt resistance of a solar cell?
G LoD ABE); output PRS0 AOIVHL ? PG DO SB0E); 3ed LB

A0S AT (19008 DO ?

27. Explain solar cell modular assembly? What type of steps involved in it?
A6 D080 2008 900D DdBocdAL 2 QA0 oden S ?

28. Explain solar PV system and its components?
A6 PV 1380 206050 2S5’ 90T DHBINAD ?

29. Explaining the following?
(a) PV array (b)Inverter (c)Batteryand load

&3 306 TP DddoAD ?
(a) PV 0008 (b) wdqg6 (c) &0 08030 S°E
30. Explain variation of efficiency with band gap and temperature?

DOLoBBHD 200050 STFE SLSBS"D By DHOOBW ?

% % %k %k %
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Question Bank

SHORT QUESTIONS (5 Marks):
1. Write a short note on wind generations.

DDV SGTYOEBOV VHVBETOVAW.

2. Define Power, torque and speed characteristics.

‘5"@%53001 ¢3°°-’25 S0003D HEG DV EILVOND FPOZVEW.

3. Write the Aerodynamic design principles.
TPA3  (ABEIT £V RDVC.OBNVR) RIPGBK0 FeO300.

4. Discuss wind energy in India.
2O B30008” Ok 3ED 500D

5. Write performance analysis in wind pumps.
™ Ferees® HDIBH DFHEO DHOOAW.

6. Explain site selection of small hydro power system.
:wog&gabomgs BJ0%) ALY DBF ) S0 DDOeHW.
7. Write the applications of wave energy.
SGor13§ AL, WRVDET VR BLLDIW.

8. Write the merits and limitations of tidal energy.
[ale13) 3553578 ABo0E); DI SVOCH DI BLVLHBW.

9. Explain wind speed characteristics.
DAIDE DVEETLD VD DdB0LYPEAD ?

10. Explain rotor characteristics.
b Do EEPenOR DdBoKHSD ?

11. What are the environmental impacts of wind farms?
SEOIONDITR P DTG LEPTVRD FPOKVAW

12. Explain speed and voltage regulation in small hydropower system.
wgégabvm% H5R) LY HE 200050 TP Dabograry DHBoHN

13. What are the advantages of OTEC?
OTEC c3wg), 9iBraroin 208

14. What are the applications of OTEC?
OTEC cB8); 90587700 ).

15. What are advantages of wave energy conversion devices.
BBor FE H0rBy DTV EDCITTTLNVRD BLVEDOD



ESSAY QUESTIONS (10 Marks):

16. Write the general introduction, types and classification of Wind Energy Conversion System
(WECS).

WECS (0800 P tP0300630 E5Pen 00030 béédsaéoo DRV OW.

17. Briefly explain Meteorology of wind and wind speed variation with height.
DD 3§ AV T T OBRTRAVLROMT V500D I & Jew O H& &° £

wmbeoo:)aoomm.

18. Explain world distribution of wind.
0005085 O DB DHBOLAW .

19. Explain Aerodynamic theories.
TP030(IAS ‘?og"oéane)éo 0BT .

20. Explain rotor characteristics and maximum power coefficient.

Fe6 oo g 003 (ﬂO‘g 3‘*@% (08389000 DdBOTIAD.

21. Write the principle of wind energy generation
DD 33 ST\OESIS” FMACIND) WPGI o0 DHBLRW.

22. Explain overview of micro, mini and small hydro systems
@@‘&Pé&, A, r‘l)cé‘lae,e) 35:,5@;33 DHBOTIEAN.

23. Briefly discuss Electricity generation methods from “OTEC”
OTEC &o0é 3.)61355 eébe? WD B’J%Seéoe)éo DDBOTLAW.

24. Explain Environmental impacts of wind farms
‘&)U"ébdeaéw D DO 555553*’0:1) FSTALPS PO RbIN) m"o‘) JPO3D.

25. Explain speed and voltage regulation.
DD HIDHS® DA H000%0 &P JODOBECRVR (Ar0y DHDBOB.

26. Explain wave energy conversion devices and also write its advantages & disadvantages
BCor13g JBNG DOST VR DHBoD, e g JDFFVRL DHBOLVAW.

27. Explain origin and nature of tidal energy.
8¢S 33 G30E); SUTPRNA BOHL DETPDEDVR FPO3QL.

28. Explain elements of pumps and turbines.
208 0003 eoge),S B0 STPVEINVVRD DHBOOB.

29. Explain wind pumps and performance analysis.

25D o 20005 DIBEHIFRE DHBoLHW

30. Derive an axial moment for wind energy conversion system.
DOD 3E J°B BB o BOJDMTB00 D 2AEGEBDR0 TP260:0.
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Question Bank

SHORT QUESTIONS (5 Marks):
1. Discuss need of energy storage
380 QU BADDVID WDIES BLVLDDW

2. Discuss different modes of energy storage.
33D Do BabcioeS o DDE Setowmd BByotsAD.

3. Explain Electro-Chemical energy storage.
DS BI0D 38 Doy 10y DdBoLdDW.

4. Explain about Lead acid batteries.
SE e er§ade 10y DdOotsoHW.

5. Explain about Nickel-Cadmium batteries..
QS sec)ado erfBORD (1°8y DHBoI.

6. Explain the Primary and Secondary batteries.
O e5ead 000K BIAOH er§eIBLR DDBoLLL.

7. Explain Super Capacitor.
0 L2039 (SJVE) (40N DdBocHN

8. Compare the Capacitor and battery.
S5 2000 erfeaderdn eyl

9. Explain the performance characteristics and efficiency of fuel cell.
QOGHD TV AB0E), DIBW VLEPVRY BAKL eI .

10. Explain the components of fuel cell.
QOB 20D AE); LTV FoFeleleYo) Febh)

11. Write the advantages and disadvantaaes of fuel cell.
ROGR VDL ARVE); VATTEPTRD VO0KL HOITRAVD FoOH0

12. Write the differences between batteries and fuel cells.
RO DB B0 w’zgeoéo D06 TP BV

13. Write applications of fuel cells.
QOB DIV 033352’ 29D GTPVRD JPOIVOW.

14. Explain the classification of fuel cells.
QOGD LOLRVL TN HEBEIR DHBBoZYEAL

15. Explain the working of fuel cell.
QOGID DVEIAN DIWOZ DTV VB0t



ESSAY QUESTIONS (10 Marks):

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

Explain about Thermo- chemical energy storage.

SHOTAND 3§ DOY S{OR A0y DHBOVA. .

Briefly discuss about Flywheel energy storage.
DS 33 DOGDOLINR (IBy LIRBVT 50N 0IA.

Briefly discuss about Electrical & Magnetic energy storages.

Deogd wdasw e.ooﬁab"zjoé 33 QUDBST O A0y LIV LWONORIDW.

Explain role of carbon nano tubes in electrodes.
T 000 TS TS Fire G BLoXDAW.

Discuss about Solid — state and molten solvent batteries.

DODRD  H0BOIN DTG GO efIBVRD (1078 WO\ oTsIBW.

Explain about Lead acid batteries and Nickel Cadmium batteries.

TE& 35 ergaben oot A8S s°d) oo &b 8y DHBoE.

Briefly discuss about Superconducting Magnet Energy Storage (SMES) systems.

O TIPS WO 08 FSIVY SEHYOD (SMES)  (By LoD 50y 0t50:0.

Compare the Capacitor and Battery and Explain about Super capacitor

P26 2803 ergebom S"wam H00030 D L2039 (8Deb) (13°0y DdOOL1.

Compare capacitor and battery. Mention the applications of Superconducting

Magnet Energy Storage (SMES).
S5 0B ereId VR FPeNNBN. VB TP VORI 0d FEJV JIBY

(SMES) 63208); 920580800080 Jraindw.

Explain the principle and working of fuel cell.
Q0D DOLIBNES’ ‘QZ))&O&D?OQ{ P00 00030 DAWOIN DETPHAVD DB,

Define Fuel cell and write differences between batteries & fuel cells.
Q0GB DIV «‘Odsz‘boﬂ), RO DI HBA3 wzgeoé@ D06 SO BLVLDEAW.

Define Fuel cell and explain the principle and working of fuel cell.
RO VIR0 DBIOTLHWD. QOGS D0e00065° AAEATND) RTGRA0 HBAH DIBAID

QTP DB

Explain the classification of fuel cells. Discuss about Alkaline fuel cell.

QOGN DOEDVL A3E); «béédeaéo D003 B eae)bg‘S ROGD DDV (1°0y
DedB0TAN.

Explain about molten carbonate fuel cell and Phosphoric acid fuel cell.
B8 e)?f)es QOB LA Hodad ﬁbbééeﬁbﬁo QOB DIV (’u"O‘) D80T .

Explain about Alkaline fuel cell and Solid oxide fuel cell.
€80) T Q0GB DOLDW SOOI POIBSYE ROGD LB VRO AFBy DSOOTLAW.
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111 B.Sc DEGREE EXAMINATIONS
PHYSICS MODEL QUESTION PAPER
For 2019-2022 Batch (w.e.f. 2017-18)
SEMESTER VI PAPER -VII
RENEWABLE ENERGY

Section-A 5X5 = 25M

Answer any FIVE of the following.
1. Draw the energy flow diagram to the earth.

B G B DT DGR Ao

2. Write a short note on depletion of ozone layer.
LES TG qB0g), 860830 DOOOIODW.

3. Discuss energy consumption in various sectors.
DAE VTGS’ 33 DIAIRAR0M 5O0Ls0EAD.

4. Explain various types of solar cells.
DG F5°0 G HITORD DHBOIAD.

5. Write applications of solar PV systems.
6 PV BJIR) B, VBTV BLOLYDW.

6. Write the applications of wind energy.
DOD 3§ B WRVIGTOR BLYAW.

7. Write the uses of hydrogen as fuel.
Eed Q0 RoGOBVTT ecerdS (o) EOMITPOR JroSLD.

8. Write a short note on energy resources.

‘Q)éd)@“bds 33 DSV drc‘) (SN g0y PO

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

Section-B
9. Discuss about role of energy in economic development and social transformation
DD 3§ ErFVRD DHOOD, 89S JBOKN FLwR Q)SGeDébcgé 3S B

DDBoTVAW.

10. Briefly discuss about global warming
ZoPEPH0 (DOOW) LT aoaomma.



11. Explain about global consumption of energy in urban and rural areas.
9GNS O3 Er6S VBT VS’ 3§ DIAIPAELL A0y DDOOLIW.
12. Write need for use of new and renewable energy resources
RSB S80I QDOWTYGE 33 HDOCVRL GDAITAL SOV DFIEBR FrOBVDW

13. Briefly discuss about solar energy and also its applications
G 33D LODHBOVT DB IRVDGT VN BLVLDDW.

Section-C
14. Write the principle of wind energy conversion.

DDD 33 éo"bbé oot @33&06.1):6;)' QPG00 DO,

15. Briefly explain about tidal energy technologies
8665 3 JPoSASBO  LIREBVMT OB

16. Explain the history of hydrogen energy —Hydrogen production methods
E2S 33 Cog) BSOG LKL TERD M GS Y BD DIE DAV DHOOIBL

17. Explain Aerobic and anaerobic bio-conversion
QBDE 200050 IVTDE BHBPOYE (1°0y DdBOLEWD

18. How can we get energy through fermentation? Briefly explain about Pyrolysis and
gasification.

DDODDE PFAD T 5D AW ToEHVEN? PT VDD LOBALL TPRYDENES
O (170N EIRDVTT DB0TIVIW.

*khkkk



) SRI Y.N.COLLEGE(AUTONOMOUS)-NARSAPUR s
& (Affiliated to Adikavi Nannaya University) {‘f"
L

S Thrice Accredited by NAAC at ‘A’ Grade
F\NRecogmzed by UGC as ‘College with Potential for Excellence’ .
111 B.Sc DEGREE EXAMINATIONS . =
PHYSICS MODEL QUESTION PAPER
For 2019-2022 Batch (w.e.f. 2017-18)
SEMESTER VI PAPER-VIII (CE 1)
SOLAR THERMAL AND PHOTOVOLTAIC ASPECTS

Section-A 5X5 = 25M
Answer any FIVE of the following. Each question carries 5 marks.

1. Define solar constant and derive an expression for it.
S Q00500 DB TPAG DBFRBVD TLAH-DO.

2. Write short note on selective surfaces preparation and characterization.
bdwé&é SHOEAVO SHOITPEWVOZD DEPDA B3 9DE.£3300) DDBOTEAD

3. Write the definitions for Fin efficiency and collector efficiency of FPC.
FPC 308, 50 0088 200050 28063 SES00 JBR0ts000.

4. Explain various types of interfaces of solar PV cell.
Ferd PV 200050 0308, DE0I0DS0 657080 DHO0idEAW.

5. Explain equivalent circuit of solar cell.
eSS AR0E); BOV] HLADZARD FFOSVBW.

6. Explain Solar Module protection.
G LoCer(eS CBVE); BLERD DdBoLAW,

7. Explain series and parallel combinations of Solar Modules.
Ferd Drciorges © 33 0805 DRATBE DTV DHBOLLA.

8. Explain briefly about solar thermal power generation.
RS &3] 38 GTPYBIR (10 LIRHVM DHBOLVAW.

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. Briefly explain about pyrheliometer.

26 ARG By LR DHOOIL.

10. Discuss about temperature distribution in Flat Plate Collector (FPC).
RS DKL D6 (FPC) Soc &' DB6en DdBotdD.

11. Explain variation of efficiency of solar cell with band —gap and temperature.



12.

98 ©0860 2801 &IFBY S A CLEN L), GLSS® AFEN

DB0TIW.

Write down the steps involved in the fabrication of solar module.
Qe BoecirgS g SaIrEES” (0 DDE WVOBOX BV,

13. Explain solar hot water system (SHWS).

14.

15.

16.

17.

18.

Ferd D& 20 DDV DdBoe1IW (SHWS).
Section-C
Define Kirchhoff’s law and also derive the relation among absorptance,

emittance and reflectance.
309D Dokad0d BN , SPaeatieassan, ETPES OO0K DT°HYPSBBVR BV

080GV mu%onboo.

Describe liquid heating type Flat plate collector.
QD &%gsma G0 DVBL DL VEGER D m"q) D80T,

What is photo voltaic effect and explain solar cell output parameters.
e Serans Herdo IMI ? FrE0eran dg), DG HT DBV

DDBoTAW.

Explain solar PV system and also write its components.
Ferb PV 555080 DH00d) mec30g); MmO grossw.

Explain the standard method of testing the efficiency of solar hot water system
(SHWS).

Verd DA o 25K (SHWS) ciog) S50 680S Fares DGAD
500t

*k*k
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111 B.Sc DEGREE EXAMINATIONS
PHYSICS MODEL QUESTION PAPER
For 2018-2021 Batch (w.e.f. 2017-18)
SEMESTER VI PAPER -VIII (CE 1)
SOLAR THERMAL AND PHOTOVOLTAIC ASPECTS

Section-A
Answer any FIVE of the following. Each question carries 5 marks.

1. Explain the structure of the sun ?
QPE(D G3E); DT L2000 DB ?

2. Define declination and hour angle?
AZIE 0005 56 Eradows DEGDoLILW.
3. Define solar radiation and surface azimuth angle?
6 DEBEaAN HOO0ID GDOBO 92 0E §rasdn 3(55&)0:53&1) ?

4. Explain flat plate collector?
RAVBL DOE VEOE3 9T DedBocidw ?

5. Define photo voltaic effect and explain solar cell?
D°S° Fegronn§ 20000 G 0o 18y ABDocswadw ?

6. Explain solar PV system?
G .. WABE DHBoVHW ?

7. write a short note on PV array and inverter?
DS° Tgronn 20ere DAY O0KL AVEE (0N DHOoILW ?

8. Explain solar desalinator and drier?
DS AHOILE 0005 God LR DHBoAN ?

5X5 =25M



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

Section-B

09. Describe how the solar constant is determined by using pyrheliometer?
PEFIAPLE EDAPAD S PoPogo & D o FeFs HPocsoan?

10. What is kirchoff’s law ? Derive the relation between absorptance, emittance
and reflectance

8072 QA0 OII ? T, DT°DGHE &208aA%D SO0 © DG
202065350 ww%»é» ?

11. What is flat plate collector ? Explain liquid heating type flat plate collector
RISV DOVE DEBI VI I 7 Frd) D& B G0 VABL DVE VLB (10

DDB0TIAW.

12. Explain energy balance equation
33 BoOJS VAEEETF)  DdBocBL ?

13. What is photo voltaic effect? Explain different types of interfaces.

S Serons Herdo HMI ? D D Vot Berw) (r8y DHdBOLEAW

Section-C

14. Write the equivalent circuit of solar cell . Explain solar cell out put
parameters.

RS Lo0 CBVE) BV HVAIPDY FrOBVBW. PG Lo CIVE), TN
DTV DDB0TAD.

15. What is solar cell module assembly. Explain different steps involved in it.
G eSS 00D WAMTIN ? IS’ D > WoBRRD DdBoLAD.
16. Explain solar PV system and its components.
G PV 08050 907700 BYORDHB0D.
17. What is Solar Hot Water System? Explain different types in it.
A6 D 20 DY VITIW? IS’ E5PVR DHBELHAN.
18. Explain solar thermal power generation.

S & ‘5"‘:"85 &S (0N DHOOLVHD.
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PHYSICS MODEL QUESTION PAPER
For 2019-2022 Batch (w.e.f. 2017-18)
SEMESTER VI PAPER - VIII (CE 2)
WIND, HYDRO AND OCEAN ENERGIES

Section-A
Answer any FIVE of the following. Each question carries 5 marks. 5X5=25M

1.Write a short note on wind generations.
DD 3§ ST\OEBVR0 A0y VHVAE FOIW.

2. Define Power, torque and speed characteristics.

&mgﬁm, erdozj S00030 DG WDVEEIDVON TPOIVEW.

3. Write the Aerodynamic design principles.
TPA30ABE 07 £V RDC.OTNVR) RDIPGB FoO300.

4. Discuss wind energy in India.
O B5300085" DD 38D 170y BBy

5. Write performance analysis in wind pumps.
DD 0DoTPL DI DFAEIN  FPOSVAW.

6. Explain site selection of small hydro power system.
Qg 20 DES SN ALY, ORF A S0 DHOOTLBW.

7. Write the applications of wave energy.
SGor13S AL WRVIGT VR BLVLYBD

8. Write the basics of wave motion.
BG0r VDK CINE), BTV FrOBB.

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

Section-B

9. Write the general introduction, types and classification of Wind Energy
Conversion System (WECS).

WECS 080w g7 teaiocsy 65°en £00a5n H886Ea0 Beni)sw.

10. Explain Aerodynamic theories and axial momentum.
TPASVABE DEEoBRANORD 0B8N 9805 SOOIV DDBOLDBW.



11. Write the principle of wind energy generation and discuss about it.

12

13

14

15.

16.

17.

18.

Write its applications
DDD B awb&s‘fsée BAGAIND) AFPGAD T DDBOLHAW. T°

290G FPOIO.

. Explain about Micro, Mini and Small hydro systems

VAIrEY , ALY, &é&aob@sé bsé‘ege)m DABoTLAW.
. Briefly discuss about Electricity generation methods from OTEC
OTEC OCET &0& Dy €38 S DEB00R0 DdBotsrdw.

Section-C

. Briefly explain Meteorology of wind and wind also explain speed variation of
wind with height.

DD 3§ LY TTOBTRIVIVLHROT DHBD do & Jrew O 1A &°
93 AT ENODDBOIA.

Explain rotor characteristics and maximum power coefficient.

Fe26 DL SO0 (5653 som% (EIEAVR DHBOTAN.

Explain Environmental impacts of Wind farms.

DT(DCE300 P DHIBS SIS BP0V AFGy Zroiod.

Explain speed and voltage regulation in Wind farms.

DODBS 3537866 S 200080 LG22 J0OGECERVR (1O DHOOLVHD.

Explain Wave energy conversion devices and also write their advantages and
disadvantages

BC0r13g ABNG DOLTVRDDO0D, T g5 DV DHBOLVAW.

**k
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PHYSICS MODEL QUESTION PAPER
For 2019-2022 Batch (w.e.f. 2017-18)
SEMESTER VI PAPER - VIII (CE 3)

ENERGY STORAGE DEVICES

Section-A
Answer any FIVE of the following. Each question carries 5 marks.  5X5 = 25M

1. Discuss need of energy storage.
380 QUG BADDVID BDHFIEBN BLLYAW.

2. Discuss different modes of energy storage
33D Do BabcioS o DDE Setowmd ©ByotsAD.

3. Explain about lead acid batteries.
& e85 b0 (1578 DHBoLsB.

4. Explain Nickel Cadmium batteries.
A8S sy %0 es°5é.)60m (1078 DDBOLSB.

5. Explain about Super capacitor.
0 2039 (SJVWE) (A0 DdBocB.

6. Explain efficiency of Fuel cell.
QOGS DA GIE); BLBD DS0oAW.

7. Write the performance characteristics of Fuel cell.
QOGS LB ARV, DAAG VEEFOR TOVBSW.

8. Write applications of fuel cells.
QOB DIV o&nsb 29VOFTPVR FPO3V.

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

Section —B

09. Briefly discuss about Electrical & Magnetic energy storages.
DS dodAkw e.oowbboeé 3S QUDOST O (10N LIRBTT IONoDW.

10. Discuss about Solid — state and molten solvent batteries.
DOORD  20BABN DGR TrOES erfIOVRD (1570 WO\ oLsdHW.



11. Briefly discuss about Super conducting magnet energy storage (SMES)
systems.
@S TPIrS AP 08 FEJV] SidROM (SMES) A8y o200 t58y0usa0.

12. Explain the principle and working of fuel cell.
QOED LOLBVS” FAAAEND) APGD SOOI DABAZN DEPHBVRD DSBOLD.

13. Explain about molten carbonate fuel cell and Phosphoric acid fuel cell.
BSOSO YIS 200D OB 20BN TYBESL WO VLRV (O
DDA .

Section —C

14. Explain about Thermo- chemical energy storage.
SEROTODD 38 o DR AFOY DB

15. Explain role of carbon nano tubes in electrodes.
wgmoomoao NS >3 Fere JG0 Bensaw.
16. Compare capacitor and battery. Mention the applications of Superconducting

Magnet Energy Storage (SMES).
S5 0B eread VR FRVYI. VB TIPE AL 0B FEVO] HO

(SMES) cB0g); 0002582000 grasosw.

17. Define Fuel cell and write differences between batteries & fuel cells.
Q0D DIV :)(55::)0&, RO DI HBA3 wzgeaéo Slaly
TP BLOYAW.

18. Explain about Alkaline fuel cell and Solid oxide fuel cell.
e.eozjgé QOGS VLA BN LOVRITYE RO ORI VR (1,0 DHBOTIAD.

**k*k
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For 2021-2022 Batch [2020-21 Batch onwards]
SEMESTER -1 PAPER -1
| B.Sc.: PHYSICS SYLLABUS UNDER CBCS

MECHANICS, WAVES AND OSCILLATIONS

Practical Course 1: Mechanics, Waves and Oscillations
Work load: 30 hrs 2 hrs/week

Minimum of 6 experiments to be done and recorded:

[a—

. Young’s modulus of the material of a bar (scale) by uniform bending

. Young’s modulus of the material a bar (scale) by non- uniform bending

. Surface tension of a liquid by capillary rise method

. Viscosity of liquid by the flow method (Poiseuille’s method)

. Bifilar suspension —Moment of inertia of a regular rectangular body.

. Fly-wheel -Determination of moment of inertia

. Rigidity modulus of material of a wire-Dynamic method (Torsional pendulum)

. Volume resonator experiment

O© 00 N o o1 B~ W N

. Determination of ‘g’ by compound/bar pendulum

10. Simple pendulum- normal distribution of errors-estimation of time period and the error of the
mean by statistical analysis

11. Determination of the force constant of a spring by static and dynamic method.

12. Coupled oscillators

13. Verification of laws of vibrations of stretched string —Sonometer
14. Determination of frequency of a bar —-Melde’s experiment.

15. Study of a damped oscillation using the torsional pendulum immersed in liquid-decay
constant and damping correction of the amplitude.



SR1 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 2021-2022 Batch [2020-21 Batch onwards]
SEMESTER - 11 PAPER - 11
| B.Sc.: PHYSICS SYLLABUS UNDER CBCS
WAVE OPTICS

Practical Course I1: Wave Optics

Work load: 30 hrs 2 hrs/week

Minimum of 6 experiments to be done and recorded

1. Determination of radius of curvature of a given convex lens-Newton’s rings.

. Resolving power of grating.

. Study of optical rotation —polarimeter.

. Dispersive power of a prism.

. Determination of wavelength of light using diffraction grating-minimum deviation method.
. Determination of wavelength of light using diffraction grating-normal incidence method.

. Resolving power of a telescope.

. Refractive index of a liquid-hallow prism

© 0 N oo o B~ O w DN

. Determination of thickness of a thin wire by wedge method

10. Determination of refractive index of liquid-Boy’s method.
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(Affiliated to Adikavi Nannaya University)
Thrice Accredited by NAAC at ‘A’ Grade
Recognized by UGC as ‘College with Potential for Excellence’

For 2021-2022 Batch [2020-21 Batch onwards]
SEMESTER -1l PAPER - 111
Il B.Sc.: PHYSICS SYLLABUS UNDER CBCS

HEAT AND THERMODYNAMICS

Practical Course-111: Heat and Thermodynamics

Work load: 30 hrs

Minimum of 6 experiments to be done and recorded

1.

A w0

S.
6.
7.
8.
9.

Specific heat of a liquid —Joule’s calorimeter —Barton’s radiation correction

. Thermal conductivity of bad conductor-Lee’s method
. Thermal conductivity of rubber.

. Measurement of Stefan’s constant.

Specific heat of a liquid by applying Newton’s law of cooling correction.
Heating efficiency of electrical kettle with varying voltages.
Thermoemf- thermo couple - Potentiometer

Thermal behavior of an electric bulb (filament/torch light bulb)

Measurement of Stefan’s constant- emissive method

10. Study of variation of resistance with temperature - Thermistor.

2 hrs/week
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(Affiliated to Adikavi Nannaya University)
Thrice Accredited by NAAC at ‘A’ Grade
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For 2021-2022 Batch [2020-21 Batch onwards]
SEMESTER -1l PAPER -1V
Il B.Sc.: PHYSICS SYLLABUS UNDER CBCS

ELECTRICITY, MAGNETISM AND ELECTRONICS

Practical Course 1V: Electricity, Magnetism and Electronics
Work load: 30 hrs 2 hrs/week

Minimum of 6 experiments to be done and recorded
1. Figure of merit of a moving coil galvanometer.

2. LCR circuit series/parallel resonance, Q factor.

3. Determination of ac-frequency —Sonometer.

4. Verification of Kirchoff’s laws and Maximum Power Transfer theorem.

5. Field along the axis of a circular coil carrying current-Stewart & Gee’s apparatus.
6. PN Junction Diode Characteristics

7. Zener Diode —V-1 Characteristics

8. Zener Diode as a voltage regulator

9. Transistor CE Characteristics- Determination of hybrid parameters

10. Logic Gates- OR,AND,NOT and NAND gates. Verification of Truth Tables.
11. Verification of De Morgan’s Theorems.

12. Construction of Half adder and Full adders-Verification of truth tables



SR1 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 2021-2022 Batch [2020-21 Batch onwards]
SEMESTER -1l PAPER -V
Il B.Sc.: PHYSICS SYLLABUS UNDER CBCS

MODERN PHYSICS

Practical Course V: Modern Physics
Work load: 30 hrs 2 hrs/week

Minimum of 6 experiments to be done and recorded

1.

SN o1 A W N

9.

e/m of an electron by Thomson method.

. Determination of Planck’s Constant (photocell).

. Verification of inverse square law of light using photovoltaic cell.

. Determination of the Planck’s constant using LEDs of at least 4 different colours.

. Determination of work function of material of filament of directly heated vacuum diode.
. Study of absorption of a-rays.

. Study of absorption of pB-rays.

8.

Determination of Range of -particles.

Determination of M & H.

10. Analysis of powder X-ray diffraction pattern to determine properties of crystals.

11. Energy gap of a semiconductor using junction diode.

12. Energy gap of a semiconductor using thermistor

13. GM counter characteristics



Practical paper 1: Mechanics & Properties of Matter
Work load: 30 hrs per semester 3 hrs/week
Minimum of 6 experiments to be done and recorded
1. Determination of ‘g’ by compound/bar pendulum
2. Surface tension of a liquid by capillary rise method
3. Determination of radius of capillary tube by Hg thread method
4. Viscosity of liquid by Searle’s viscometer method
5. Bifilar suspension —-moment of inertia of a regular rectangular body.
6. Determination of moment of inertia using Fly-wheel
7. Determination of the height of a building using a sextant.

8. Rigidity modulus of material of a wire-dynamic method (torsional
pendulum)

9. Volume resonator experiment
10.Young’s modulus of the material a bar (scale) by cantilever oscillations.

11. Young’s modulus of the material of a bar (scale) by uniform bending



Practical Paper Il: Waves & Oscillations

Work load: 30 hrs per semester 3 hrs/week

Minimum of 6 experiments to be done and recorded

1. Viscosity of liquid by the flow method (Poiseuille’s method)

2. Simple pendulum normal distribution of errors-estimation of time
period and the error of the mean by statistical analysis

3. Determination of the force constant of a spring by static and dynamic
method.

4. Determination of the elastic constants of the material of a flat spiral spring.

5. Coupled oscillators

6. Verification of laws of vibrations of stretched string —sonometer

7. Study of a damped oscillation using the torsional pendulum immersed in
liquid-decay constant and damping correction of the amplitude.

8. Formation of Lissajous figures using CRO.

9. Young’s modulus of the material a bar (scale) by non- uniform bending

10. Verification of series and parallel combinations of springs.

11. Determination of moment of Inertia of a rigid cylindrical rod.



Practical Paper I11: Wave Optics

Work load:30 hrs 3 hrs/week

Minimum of 6 experiments to be done and recorded

1.

8.

9.

Determination of radius of curvature of a given convex lens-Newton’s
rings.

Resolving power of grating.

Study of optical rotation —polarimeter.

Dispersive power of a prism.

Determination of wavelength of light using diffraction grating-
minimum deviation method.

Determination of wavelength of light using diffraction grating-normal
incidence method.

Resolving power of a telescope.

Refractive index of a liquid-hallow prism

Determination of thickness of a thin wire by wedge method

10.Determination of refractive index of liquid-Boy’s method.

11.Determination of Spherical and Chromatic aberrations of a convex lens.



Practical Paper IV: Thermodynamics & Radiation Physics

Work load: 30 hrs 3 hrs/week

Minimum of 6 experiments to be done and recorded

1. Specific heat of a liquid —Joule’s calorimeter —Barton’s radiation

correction

2. Thermal conductivity of bad conductor-Lee’s method

3. Thermal conductivity of rubber.

4. Measurement of Stefan’s constant.

5. Specific heat of a liquid by applying Newton’s law of cooling correction.

6. Heating efficiency of electrical kettle with varying voltages.

7. Thermo emf - thermo couple - potentiometer

8. Thermal behavior of an electric bulb (filament/torch light bulb)

9. Measurement of Stefan’s constant- emissive method

10.Study of variation of resistance with temperature - thermistor.

11. Determination of Planck’s constant.



111 BSc PRACTICALS SEMESTER V

Practical Paper V: Electricity, Magnetism & Electronics

Work load: 30 hrs 3 hrs/week

Minimum of 6 experiments to be done and recorded

10.

. Figure of merit of a moving coil galvonometer.
. LCR circuit series/parallel resonance, Q factor.

. Determination of ac-frequency —sonometer.

Verification of Kirchoff’s laws and maximum power transfer

theorem.

. Field along the axis of a circular coil carrying current.
. PN Junction Diode Characteristics
. Zener Diode Characteristics

. Transistor CE Characteristics- Determination of hybrid parameters

Carey Foster’s Bridge — measurement of specific resistance.

Impedance and Power factor of LR Circuit.



111 BSc PRACTICALS SEMESTER V

Practical Paper VI: Modern Physics

Work load: 30 hrs 3 hrs/week

Minimum of 6 experiments to be done and recorded

1.

2.

9.

e/m of an electron by Thomson method.

Determination of Planck’s Constant (photocell).

Verification of inverse square law of light using photovoltaic cell.
Study of absorption of a-rays.

Study of absorption of -rays.

Determination of M & H.

Energy gap of a semiconductor using junction diode.

Energy gap of a semiconductor using thermister.

Logic Gates- OR,AND,NOT and NAND gates. Verification of Truth Tables.

10.Verification of De Morgan’s Theorems.

11.Verification of Truth Tables of Universal gates

12 .Verification of truth tables of Half and Full adders.

13. Determination of Mutual Inductance



Practical Paper VII

Renewable Energy
Work load: 30 hrs 3 hrs/week
Minimum of 6 experiments to be done and recorded

1. Preparation of copper oxide selective surface by chemical conversion method.
2. Performance testing of solar cooker.

3. Determination of solar constant using pyroheliometer.

4. Measurement of 1-V characteristics of solar cell.

5. Study the effect of input light intensity on the performance of solar cell.

6. Study the characteristics of wind.

Practical Paper VIII (CE 1)
SOLAR THERMAL AND PHOTOVOLTAIC ASPECTS
Work load: 30 hrs 3 hrs/week

Minimum of 6 experiments to be done and recorded

. Measurement of direct solar radiation using pyroheliometer.

. Measurement of global and diffuse solar radiation using pyroanometer.
. Measurement of emissivity, reflectivity and transsivity.

. Measurement of efficiency of solar flat plate collector.

. Performance testing of solar air dryer unit.

. Effect of tilt angle on the efficiency of solar photovoltaic panel.
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. Study on solar photovoltaic panel in series and parallel combination.



Practical Paper VIII (CE 2)

WIND, HYDRO AND OCEAN ENERGIES

Work load: 30 hrs 3 hrs/week
Minimum of 6 experiments to be done and recorded

1. Estimation of wind speed using anemometer.

2. Determination of characteristics of a wind generator

3. Study the effect of number and size of blades of a wind turbine on electric power
output.

4. Performance evaluation of vertical and horizontal axes wind turbine rotors.

5. Study the effect of density of water on the output power of hydroelectric

generator.

6. Study the effect of wave amplitude and frequency on the wave energy generated.

Practical Paper VIII (CE 3)
ENERGY STORAGE DEVICES

Work load: 30 hrs 3 hrs/week
Minimum of 6 experiments to be done and recorded

1. Study of charge and discharge characteristics of storage battery.

2. Study of charging and discharging behavior of a capacitor.

3. Determination of efficiency of DC-AC inverter and DC-DC converters

4. Study of charging characteristics of a Ni-Cd battery using solar photovoltaic
panel.

5. Performance estimation of a fuel cell.

6. Study of effect of temperature on the performance of fuel cell.
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Unit — 1:- Fundamentals of Thermodynamics

Thermodynamic Systems — Classification of Systems, Definition of State, Path
Process Cycle, properties, work, heat , thermal energy, specific heat , enthalpy, flow work

— Point and path functions.
Unit — 2 :- Laws of thermodynamics:-

Zeroth law, 1% law, 2" law of thermodynamics. Laws of perfect gases — Boyle’s
law, Charle’s law, Avagadro’s law, Joule’s law, Cp ,Cv relations, Isothermal, Isobaric,

Isochoric, Adiabatic Process, Polytrophic — pre expansion throtling process.
Unit — 3 :- Fundamentals of Refrigeration:-

Introduction - Definition of Refrigeration — Methods of refrigeration —
Applications Of refrigeration, Unit of refrigeration — Coefficient of performance (C.O.P)
power Required per ton of refrigeration. Air refrigeration systems — Reversed Carnot
Cycle, Bell Coleman Cycle — Problems — Open system versus closed system of air

refrigeration.
Unit — 4:- Air Conditioning Systems:-

Room Air Conditioners — Installation — Split Units Fans — Classes of Fans,
Types of Fans, Centrifugal Fans, Axial-Flow fans, Fan performance Air Distribution

System — Air Filtration, Air Filters.
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MODEL QUESTION PAPER
Time 2 hrs Max Marks: 50

Section — A
Answer any two of the following 2X10=20M

1. Explain the terms “System”, “Surroundings”, “heat”, “work” and Thermal Energy.
Describe the working of Carnot’s Engine and derive an expression for its efficiency.
3. Draw P-V and T-O diagrams of a reversed Carnot Cycle applied to a

Refrigerating machine and obtain an expression for its C.O.P.
4. Mention the types of Fans.

N

Section—B
Answer any Five of the following 5X4=20M

Explain “Plow Work-Point” and “path functions”.

Define Enthalpy and Specific heat.

Derive the relation between Cp and Cv.

State and explain second law of thermodynamics.
Distinguish between a heat pump and a refrigerator.

10 What are the applications of refrigeration?

11. Explain the important role of Air filters in air conditioning.
12. Explain Split Unit.

© oo~ G,

Section — C
Answer all the questions. 5X2=10

13. What is path process cycle?

14. Define Isobaric and Isothermal processes.
15. What is the unit of refrigeration?

16. Define First law of thermodynamics.

17. Define Air Filtration.
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Thrice Accredited by NAAC at ‘A’ Grade ‘ [ y
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UG- SKILL DEVELOPMENT COURSE
SEMESTER -Il1 (Group A)
SOLAR ENERGY MODEL QUESTION PAPER
Time: 2 Hrs SECTION-A Max Marks: 50M
Answer any FOUR questions. Each question carries 5 marks. 4 x 5M = 20M
1. What is Photovoltaic Effect

%S Seronws Hardo IMI ?

2. Discuss about Solar greenhouses
A6 B TR (10 O0TH0

3. Define Solar radiation and its uses
A6 D3Gradn 0 DEDoEIH 8O3 T WRVBGT VR FrAVAD

4. Write about domestic lighting
Qo838 &Aoo Geohl [Ardy Fratndw

5. Discuss about Sunshine recorder
wdéd%& 65°g6 ﬁyc‘) aoaomam

6. Explain about the solar hot water systems
DPerd DA 20 7030 DHBOEEED

7. Explain the Solar dryers
A6 GOS6 (A0y DdBodBL ?

8. How can we Store the solar energy
A6 38 D DG Doy BFEd

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

2 &H0BV0 S €) A6 DB (178 €90y0cdB0

10. What is solar energy? Explain its importance
A6 33 LITPIL ? TP FAEIHB DHOOBL

11. Explain the principle of conversion of solar radiation into heat?
S DEGEaH0 VD30T GO APONG B8 B VISR DDA

12. Discuss about the Solar Thermal Power Plant and its importance in daily life.
G BEES DDE Foots A0y DdBocIBN BHOAKD Jehy BASB0ES” T POV

ao‘)omm .

13. Describe solar photovoltaic cell and its working principle
A6 PES° Serons S dI0E), PGB EBC%0 DIV PO

DOBOEHBD

14. Define a solar cell. Explain different types of Solar cells?
APE00B0080 B0 ? TBS” G5 (10 DdBocidB.
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Question Bank

Short Questions (5 Marks)
1. Define Solar radiation and its uses

A6 DECEa0 ) BB KOOI T VRADETPVR FrakwAw

2. Explain about the Solar radiation at the Earth’s surface
S &HBBV0 DS €0) G DSCEAD (0N SO0

3. Discuss about Sunshine recorder
RrE§63Y, Os1>g6 (1,0 w3Byoes OB
4. What is solar energy? Explain its importance
A6 33 LIMAW ? oD FRVEHHB DHOOLILL

5. How can we Store the solar energy
A6 33 D Do Doy BFEd

6. Explain Pyranometer?
PO L6 DR DBBOLIBD.

7. Explain the principle of conversion of solar radiation into heat?
A6 DSV DGO €30 T AByE Do BD PGV FO%0E0

8. Explain Flat plate collector.
RISV DOVEL DEGE D A8y DHDOOTLAW.

9. Explain Solar Hot Water System?
6 Dé 20 SR (1°8y DHBOTVB.

10. Discuss about Solar greenhouses
S B TR (10y €90 0cAW
11. Explain solar Distillation and drier?
A6 o (distillation) 208050 EoHE X0 DdBoSED ?

12. Explain the Solar Thermal Power Plant
A6 BEYS DDE FotS (O DHOOHD

13. Explain photo voltaic effect and Solar cell?
e Serand @0k I Doto A8y DDOOLHW

14. Define a solar cell. Explain different types of Solar cells?
AE00808 DBDociodn ? BeS” o5ren A0y DDOOdHW

15. Explain series and parallel combinations of Solar Cells.
DPE0EISVO 363 SB03 DAT0HS VOGPTV DO

16. Explain domestic lighting, Street lighting and water pumping?
2088 &OArAoS G0k, DO Aew HOOKL T°6 Dok A0y DdBoLAW



Essay Questions (10 Marks)

1. Describe how the solar constant is measured by using pyrheliometer?
PETIAPDLE EDATHOD A6 REoST) D Do EeFE HGocsran?

2. Discuss about the Solar radiation at the Earth’s surface
B &S0 DS €9) G DS A0y SO0

3. What is solar energy? Explain its importance and Explain Pyranometer?
638 OIMPAD ? T PPIEIB DD SO PO K0 DHBOLEID.

4. Explain about Storage of Solar energy and Solar pond.
A6 33 D Jog B DD 2000 A6 BWOD (Fo&) L DDA

5. Explain the principle of conversion of solar radiation into heat?
A6 D300 DGO &0 HPOYE B0 B APV DHBOAD

6. Discuss about the Solar Thermal Power Plant and its importance in daily life.
G BOLES DDE FotS A0y DHOO1 SO Dby EDB0S” T FAWE[I
tﬁ@bofﬁ)éﬁb

7. Explain solar Distillation and drier?
A6 Do (distillation) o8k o6 A8y DdBodBN ?

8. Explain solar hot water system and Flat plate collector.
DG 2O IR 0BOK DB DVSY NEGE3 D (10,0 DDBoIAW.

9. Describe solar photovoltaic cell and its working principle Explain Solar photovoltaic
applications?
6 I Sgrond DS NG, APGH 200K DABOT  DEPOBD

DHB0ZNAD SO JG e Sg’owé 2080 GV, WRAVDGTPVDD DDBoLA

10. Define a solar cell. Explain different types of Solar cells?
DB QBB ? o835 Bsrew (1°0y DHOOLB.

11. Explain series and parallel combinations of Solar PV cells and write its applications
Derd PV JrCoekdne 363 00050 D8°088 DoGParedd  Dd80tdadd s0dasn
S D%S° S%Droaoé 2RO TV, WRVDGTPVROTOLVED.

12. Explaining the following?
(a) Domestic lighting (b) Battery Charger (c) street lighting and water pumping

& 306 TP DB ?
(a) 208 Gdoh (b) 520 &°g6 (C) DO Baren B b ook
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SEMESTER -1l (Group A)
UG- SKILL DEVELOPMENT COURSE
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No. of Hours per week: 02 Total Lectures: 30

UNIT-I — Solar Radiation: (6 hrs):

Sun as a source of energy, Solar radiation, Solar radiation at the Earth’s surface, Measurement of
Solar radiation-Pyroheliometer, Pyranometer, Sunshine recorder, Prediction of available solar
radiation. Solar energy-Importance, Storage of solar energy, Solar pond

UNIT-I11 - Solar Thermal Systems: (10 hrs):

Principle of conversion of solar radiation into heat, Collectors used for solar thermal conversion:

Flat plate collectors and Concentrating collectors, SolafieraliPowWerRIantISolancookersySolan
hot water systems, Solar dryers, Solar Distillation, Solar greenhouses.

UNIT-I11I - Solar Photovoltaic Systems: (10 hrs):

Conversion of Solar energy into Electricity - Photovoltaic Effect, Solar photovoltaic cell and its
working principle, Different types of Solar cells, Series and parallel connections, RiGIOVGIEIE]
applications: Battery chargers, domestic lighting, street lighting and water pumping

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 5SkVA power
8. Assignments/Model Exam.


Highlight


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 -- Il PAPER SD
SOLAR ENERGY

Module 5 marks 10 marks al}/llgtrttfj
UNIT-I - Solar Radiation 3 2 35
UNIT-II — Solar Thermal Systems Section A | 3 | SectionB | 2 35
UNIT-I11 - Solar Photovoltaic Systems 2 2 30
Total 100
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Learning Outcomes:

After successful completion of the course, students will be able to:

e Acquire knowledge on solar radiation principles with respect to solar energy estimation.

o Get familiarized with various collecting techniques of solar energy and its storage

e Learn the solar photovoltaic technology principles and different types of solar cells for energy

e conversion and different photovoltaic applications.

e Understand the working principles of several solar appliances like Solar cookers, Solar hot water

systems, Solar dryers, Solar Distillation, Solar greenhouses



