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DEPARTMENT OF PHYSICS
SRIY N COLLEGE, (AUTONOMOUS) NARSAPUR
BOARD OF STUDIES MEETING HELD ON 23-06-2018 AT 2 PM.
FOR THE ACADEMIC YEAR 2018-2019. N

Agenda:-

01. Ratification of final year VI Semester Syllabus, model question papers for the
academic year 2017-2018.

02. To Prepare the syllabus (modified up to 10%) and model question papers
(CBCS) for L1 & Il years for the academic year 2018-19.

03. Suggest methodologies for innovative methods of teaching.

04. Research, Teaching, Extension and other academic activities in the department.

05. To send the proposal for conduction seminars, workshops, elc.,

06. To prepare the syllabi and model question papers for certificate courses / add on
courses.

07. To discuss the topics of study projects for final year students.

08. Allotment of internal marks for student assignments, mid semester examination for
the Continuous internal assessment in CBCS pattern.

09. Any other matters with the permission of the chair.

Resolution:-

01. Final VI Semester Syllabus & model question papers for the academic year 2017-
2018 are ratified and approved.

02. Approved and ratified the syllabi and model question papers for theory
examinations for 1, 11 & Il Year from the academic year 2018 -2019 . Approved the
lists of practical experiments and schemes of valuation for I, Il & Il year.

03. Resolved to implement the modern methodologies in teaching by using OHP, PPT,
ICT and smart boards.

04. Department staff members are advised 1o concentrate on research, publications
and extension activities by attending seminars, workshops and Guest lectures etc.,

05. Depanmem staff members are encouraged to apply for seminars, workshops etc.,
to UGC/CSIR/DST elc.,

06. Approved and ratified the syllabus and model question papers for the certificate
course.

07. Resolved to guide the students for project works for final year students by the
concerned class teachers.

08. Approved to allot 25 marks for internal assessment. The internal assessment will be
carried out by way of conducting to mid semester theory examinations for 20 marks
each and average of these two will be taken as internal assessment marks out of 20.
The remaining 5 marks will be awarded for student assignments, in CBCS pattern.

09. NIL.
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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 2018-21 Batch ( w.e.f. 2015-16)

SEMESTER -1 PAPER -1
I B.Sc.: PHYSICS SYLLABUS

MECHANICS & PROPERTIES OF MATTER

UNIT I Vector Analysis : 10 hrs

Scalar and vector fields, gradient of a scalar field and its physical significance. Divergence and
curl of a vector field with derivations and physical interpretation. Vector integration (line,
surface and volume), State and proof of Gauss, Stokes theorem and Greens theorems.

UNIT Il Mechanics of particles : 10 hrs

Laws of motion, motion of variable mass system, motion of a rocket. Conservation of energy and
momentum. Collisions in two and three dimensions. Concept of impact parameter, scattering
cross-section. Rutherford scattering-derivation.

UNIT 111 Mechanics of Rigid bodies : 10 hrs
Definition of rigid body, rotational kinematic relations, equation of motion for a rotating body,
angular momentum. Euler equation, precession of a top. Gyroscope, precession of the equinoxes.

UNIT IV Mechanics of continuous media : 6 hrs

Elastic constants of isotropic solids and their relation, Poisson's ratio and expression for
Poisson's ratio in terms of y, n, k. Classification of beams, types of bending, point load,
distributed load, shearing force and bending moment, sign conventions.

UNIT V Central forces : 12 hrs

Central forces, definition and examples, conservative nature of central forces, conservative force
as a negative gradient of potential energy, Gravitational potential and gravitational field,
equation of motion under a central force. Derivation of Kepler’s laws. Motion of satellites.

UNIT VI Special theory of relativity : 12 hrs

Galilean relativity, absolute frames. Michelson-Morley experiment, negative result. Postulates of
special theory of relativity. Lorentz transformation, time dilation, length contraction, addition of
velocities, mass-energy relation. Concept of four-vector formalism.

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



Reference Books:

. BSc Physics -Telugu Akademy, Hyderabad
. Mechanics - D.S. Mathur, Sulthan Chand & Co, New Delhi

. Mechanics - J.C. Upadhyaya, Ramprasad & Co., Agra

1
2
3
4. Properties of Matter - D.S. Mathur, S.Chand & Co, New Delhi ,11th Edn., 2000
5. Physics Vol. I - Resnick-Halliday-Krane ,Wiley, 2001

6. Properties of Matter - Brijlal& Subrmanyam ,S.Chand &Co. 1982

7

. Dynamics of Particles and Rigid bodies— Anil Rao, Cambridge Univ Press, 2006
8. Mechanics-EM Purcell, Mc Graw Hill

9. University Physics-FW Sears, MW Zemansky & HD Young, Narosa Publications, Delhi
10. College Physics-I. T. Bhimasankaram and G. Prasad. Himalaya Publishing House.
11. S.G.Venkatachalapathy, Mechanics, Margham Publication, 2003.

BLUE PRINT
SEMESTER -1
PAPER | - MECHANICS & PROPERTIES OF MATTER
Chapter / Unit SECTION A (5 marks) (10 marks)
UNIT — 1 Vector Analysis 1 (Problem) 2
UNIT — Il Mechanics of 1 2
particles Section - B
UNIT — 111 Mechanics of 1+1 (Problem) 1
Rigid bodies
UNIT - IV Mechanics of 1+1 (Problem) 1
Continuous media
UNIT -V Central forces 1 Section - C 2
UNIT - VI Special theory of | 1 (Problem) 2
relativity




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’
| B.Sc DEGREE EXAMINATIONS
PHYSICS MODEL QUESTION PAPER
For 2018-21 Batch (w.e.f. 2015-2016)
SEMESTER -1 PAPER -1
MECHANICS & PROPERTIES OF MATTER

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

Answer any FIVE questions. 5x5=25M

. Show that V. (VxA) =0
V. (Vx A) = 0 ddzadotindn.

. Explain the multistage rocket.
29030V T°SEL DedB0aDA.

. Explain the working of gyroscope. What are its applications?
B0 903 DIVD DGEP) DHOoAD. 7 VRVDETPORD BLVLDIW.

. 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 @d5o°3 $8A 1 k¥ T°fR0 &) oo 288 rdote Shdr w8 $32

RS B 2 misec Sfod HASrsdTod. D oo 3§ Jod.

. Classify different types of beams and bendings.
$50¢:50065°D B5PRRD, $905)E5°D 5P DHBOTVAN.

. The Young’s Modulus for steel in Y=2x10" N/m?and its rigidity modulus
n=8x10! N/m?. Find Poisson’s ratio and its bulk modulus.

€0, dInE), ofoh Hragd Y=2x10" N/M* oed ¢ycee doesan n=8x10" N/m?. &
T2 DB, LRI (Peago (AT eago) Ko S8 od.

. Prove conservative force as a negative gradient of potential energy?
QBBC 00, BB I AL, 26 VIS B WIPEDAW.

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

28 & o3rGo Smmfgéess €70 QYO DEBVR0VD SPer) ST od. & (Godrdo
SO €0) 3D\ Bares® 28 fotd HHT’S, T Dfo Does?



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 curl of a vector and explain its physical significance. State and
Prove Stoke’s theorem.

Q&% EGo AIE) 8§ ©ot3 IO? o FAY FH0WIB DdB0YH.T'E
DGroTeAY 33)658)08) 202)) TI030EAD.

10. State and prove Gauss’s theorem of Divergence. Give its physical significance.
R 90068 DFPOBZV T BTN, T F°AE G e By,

11. Explain the Motion of a system of variable mass. Derive the expression for final
velocity of a rocket.

DGO HFOR DDB0LYRAW. otk T°SEL S0d DI
‘c’\)wa"b‘l&@béoéoé.

12. Define impact parameter and scattering cross section. Obtain the equation for the
angle of scattering of a particle in Rutherford scattering.

29DNI°H HTPD OO0 NDOENE ma5 szcs:mom Scﬁs&)ozﬁosﬁp. 856

06 $085685° o &9 HOED FerdE HAEBG0 S NATIE N

13. 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.

GYEROD B0’ 60 DDV otred DAECEPLRD Treadd, e
03N 3S BB JODRVBKD TeRDBW.

SECTION-C

14. Define the three elastic modulii. Derive the relation between them.
Fobb Jab) "ge‘.’a fg%s 8V Dds&omm. Fo 0] 350655 (10 %0230 mm%)nm.

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

SoQoH w0 ot AE? BT GEEIrS DI, w8 B D SoQoH wewo DI
BROVY DY A0 {obasawb;l L NAL T
16. State Kepler’s laws of planetary motion. Prove First law of planetary motion.

826 (330 (a0 QoL B, AE bo:i)bs"i)'l 20002269 WOOG.

17. Describe  Michelson—-Morley  Experiment and discuss the negative result.
DOSOND - R0 PATT(IB0OR0 HPor), T° 2269 PSRV WONOLLBW.

18. State postulates of special theory of relativity and deduce Lorentz transformation equation.
DB FDL DTPoBRY VAFEHLD BN0&,. T ErIrotbEEE DECET) Toexkaol.

*hkhk*k



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 2018-21 Batch ( w.e.f. 2015-16)
SEMESTER -1I PAPER-1I
| B.Sc.: PHYSICS SYLLABUS
WAVES & OSCILLATIONS

Total Hours : 60

UNIT — I:
1) Simple Harmonic oscillations: (12)
Simple harmonic oscillator, and solution of the differential equation— Physical
characteristics of SHM, torsion pendulum, - measurement of rigidity modulus ,
compound pendulum, measurement of ‘g’, combination of two mutually perpendicular
simple harmonic vibrations of same frequency and different frequency, Lissajous figures.

UNIT - 11
2) Damped Oscillations: (06)
Damped harmonic oscillator, solution of the differential equation of damped oscillator.
Energy considerations, comparison with un damped harmonic oscillator, logarithmic
decrement, relaxation time, quality factor.

3) Forced Oscillations:- (04)
Differential equations of forced oscillator and its solution, amplitude resonance, velocity
resonance, sharpness of resonance.

UNIT — 111
4) Complex vibrations (08)
Fourier theorem and evaluation of the Fourier coefficients, analysis of periodic wave
functions-square wave, triangular wave, saw-tooth wave.

UNIT — IV
5) Vibrating Strings (10)
Transverse wave propagation along a stretched string, general solution of wave equation
and its significance, modes of vibration of stretched string clamped at both ends,
overtones, energy transport, transverse impedance

UNIT -V
6) Longitudinal Vibration of bars: (09)
Longitudinal vibrations in bars- wave equation and its general solution. Special cases (i)
bar fixed at both ends ii) bar fixed at the mid point iii) bar free at both ends iv) bar fixed
at one end.

7) Transverse Vibrations of bars : (03)
Transverse vibrations in a bar —wave equation and its general solution. Boundary
conditions, free-free bar, tuning fork.



UNIT — VI
8) Ultrasonics : (08)
Ultrasonics, properties of ultrasonic waves, production of ultrasonics by piezoelectric and
magnetostriction methods, detection of ultrasonics, determination of wavelength of
ultrasonic waves. Velocity of ultrasonic in liquids by sear’s method. Applications of
ultrasonic waves.

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

Textbooks:

1. Mechanics by D.S Mathur
2. Mechanics by P. Durai Pandian (S. Chand)
3. Berkeley Physics Course. Vol.1, Mechanics by C. Kittel, W. Knight, M.A. Ruderman - Tata-McGraw
Hill Company Edition 2008.
. Fundamentals of Physics. Halliday/Resnick/Walker Wiley India Edition 2007.
. Waves and Oscillations. S. Badami, V. Balasubramanian and K. Rama Reddy Orient Longman.

4

5

6. First Year Physics - Telugu Academy.

7. Mechanics of Particles, Waves and Oscillations. Anwar Kamal, New Age International.

8. College Physics-1. T. Bhimasankaram and G. Prasad. Himalaya Publishing House.

9. Waves and Oscillations. N. Subramaniyam and Brijlal Vikas Publishing House Private Limited.

10. A Text Book on Oscillations, waves and Acoustics. By M.M. Ghosh

BLUE PRINT

SEMESTER - 11 PAPER II

WAVES & OSCILLATIONS
Chapter / Unit SECTION A (5 marks) (10 marks)
UNIT -1 Fundamental of 1+1 (Problem) 2
Vibrations
UNIT - Il Damped Oscillations | 1+1 (Problem) Section - B 2
& Forced Oscillations
UNIT - Complex vibrations | - 1
UNIT — IV Vibrating Strings 1 (Problem)
UNIT -V Longitudinal Vibration |1 2
of bars & Transverse Vibrations Section - C
of bars
UNIT — VI Ultrasonics 1+1 (Problem) 1




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 2018-21 Batch (w.e.f. 2015-16)
| B.Sc DEGREE EXAMINATIONS
PHYSICS MODEL QUESTION PAPER

SEMESTER - 11 PAPER-II
WAVES & OSCILLATIONS
Time: 3 Hrs. Max. Marks: 75M
SECTION - A
Answer any FIVE questions. 5x5=25M

1. Derive the equation for time period of a torsonal pendulum?
DITD S"OEB0 BBGD SPePIS DAEGEIN STPYBOS0E?

2. A body which executes S.H.M. along a straight line has its motion represented by X =4 Sin
(nt/3 + 7 /6). Find the periodic time and also its velocity and acceleration at t = 1 sec.
28 DOFORR DOV ST & SO0’ 60) DR Bodo X =4 Sin (at/3 + 1 /6) &

ArDoNEIB. & OTPOER SPH a3 t = 1 sec. 5¢ DI, S GERVO S0 Q0A.

3. What is resonance? Explain the amplitude resonance
RIRVTPEI0 IITTPR? IR E0NDDDOIAA DB,

4. An under damped oscillator has its amplitude reduced to 1/10™ of its initial value after 100
Oscillations, if the time period is 2 sec. Calculate the damping constant and decay modulus.

DA Eogan AL, S0 HOS 100 Eore dcoard 1/10" oo éQiﬁ‘oooé&.
E OG0 sP0bL 2 8o 0B DG fgmoSO, goor ?80”0?@&3 S0 QoH0.

5. Tension in a stretched string is 19.6 N and wave velocity is 500 m/sec. When its tension is
changed to 78.4 N. Calculate its wave velocity?

B0 B3 358 19.6 N e900052)3¢ SBors Deiduo 500 m/sec. ed5eh 78.4 N
DIPONDRD Y Bbod D050 doh?

6. Derive the equation of longitudinal wave in a bar?

EGeS° A6\ 003 Sdors RDAECEPD) STPYBocidD0?

7. Give an account of the methods used in the detection of Ultrasonics.
08 (D T DYBLLIL DHO0IE.

8. 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°¢H DYBE B0cso 0.002 M. &8 BEBES” 5D BBors Sefo 5750 misec.

TS D00 (fedocsod.



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. Explain with necessary theory what happens when two Simple Harmonic Motions of same
frequency simultaneously acts on a body at right angles to each other.

DB ©080%8e5° 28 %%gxq_)éso (10 B0t DEFLTT°BY S BORDRVO (1900 LVoCITTAY :'bzg’oé
DGR DHB0N0E.

10. What is Compound Pendulum? Explain with necessary theory, how the value of acceleration
due to gravity (g) can be determine using Compound Pendulum.

DS VLB T BN? AEHS OERD EDATPAD HEXS] BLBE0 (g) DD
SN VIe PN VTR ?Og"oé DGO DdB0I0G.

11. Derive the equation of a Damped Oscillator. Obtain its solution. Discuss about Over
damping, Critical damping and Under damping cases.

eassdocos Eogan oa:osb BOD DLV &wb&ocﬁom. or t.’.)béﬁzjda)oéo weoc‘goan.

(DlaYs] e.obcbcgm, x:oag @amgm OO N @awgmom ao‘)omm.

12. What are forced oscillations? Derive the differential equation of forced harmonic oscillator
and deduce the expression for the amplitude.

)\ Eoren i HA? ) 4 Eore) gD &boédw.‘l)‘l e, E0d EoDdd
H0AL HDALBEISVD To22B00.

13. State Fourier’s theorem and use it to analyse a Saw-tooth wave.
DO f’ogoémm VDA, PO f‘ogoém DIPOE G003 DAY dorddwio

SGoTP) DFA0OBD.

SECTION-C
14. Obtain the equation for the velocity of transverse wave in a stretched string and discuss the
solution of the wave equation.

B0 BriS® YIGBO] BE(E $GrPIS DAEGEPY T2, T DO T SON030E.

15. Describe the mode of vibrations of a string clamped at both ends and give the overtones?
B0 WG DA &) D55’ 00D BALOA DHBoD), RVD(T VKD SLONBW.

16. Derive the general solution for longitudinal wave in a bar. Show the modes of vibrations for
a bar free at both ends?

Sy 03¢ S0orS RAECEIDVDE TS DO, B0 T8, Tothd DDBVDE DN

eé‘l@bcﬁo o0 BB tirdotiod?

17. Write the boundary conditions for transverse vibrations of bars. Derive the equation of
transverse wave in a bar.

86&5" BO(E B0l EoDT VL K0eI0BOD, DI Qo grosod. 8G0eS° D6\E BE(E B0

a:b;gcscsoai SN

18. What are Ultrasonics? Describe the Piezo electric method of producing Ultrasonic waves?
DGRV I BW? DED 3.)66355 200 DEAR BEROVR ETPYBOLEd DHOotsdEN?

*hkkkk



= SRI Y.N.COLLEGE (AUTONOMOUS)-NARSAPUR
;’.—5;% (Affiliated to Adikavi Nannaya University)
N A Thrice Accredited by NAAC at ‘A’ Grade
,&?“E%gﬁ-.k Recognized by UGC as ‘College with Potential for Excellence’
For 2017-20 Batch (w.e.f. 2016-17)
SEMESTER - 11l PAPER - 111
11 B.Sc.: PHYSICS SYLLABUS
WAVE OPTICS

Total Hours: 60

UNIT - I:- (8 Hours)

(1) Aberrations :
Introduction to Chromatic aberration — calculation of longitudinal chromatic aberration of a
thin lens — achromatism for two lenses (a) when in contact and (b) when separated by a distance
— achromatism of a camera lens — Introduction to Spherical aberration — minimization of
spherical aberration — Coma -- Astigmatism -- Curvature of field — distortion.

UNIT - I1:- (14 Hours)

(2) Interference :
Principle of superposition — coherence— conditions for Interference of light.
Interference by division of wave front: Fresnel’s biprism — determination of wave length of light
-- change of phase on reflection.
Interference by division of amplitude: Oblique incidence of a plane wave on a thin film due to
reflected light (Cosine law) — Colours of thin films — Non reflecting films -- Interference by a
film with two non-parallel reflecting surfaces (Wedge shaped film) — Determination of diameter
of wire. Newton’s rings in reflected light with contact between lens and glass plate —
Determination of wave length of monochromatic light — Michelson Interferometer — types of
fringes — Determination of wavelength of monochromatic light.

UNIT — 111 (14 Hours)

(3) Diffraction :
Introduction — Fraunhoffer diffraction:- Diffraction due to single slit— Limit of resolution —
Fraunhoffer diffraction due to double slit — Fraunhoffer diffraction pattern with N slits
(diffraction grating). Resolving Power of grating — Determination of wave length of light in
normal and oblique incidence methods using diffraction grating. Fresnel diffraction -- Fresnel’s
half period zones — area of the half period zones —zone plate — Comparison of zone plate with
convex lens — difference between interference and diffraction. Distinction between Fresnel and
Fraunhoffer diffraction.

UNIT —IV (10 Hours)

(4) Polarization :-
Polarized light : Methods of Polarization, Polarizatioin by reflection, refraction, Double
refraction, scattering of light — Brewsters law — Malus law — Nicol prism as polarizer and



analyzer — Quarter wave plate, Half wave plate— Optical activity, determination of specific
rotation by Laurent’s half shade polarimeter — Babinet’s Compensator. Idea of elliptical and
circular polarization.

UNIT -V (14 Hours):-

(5) Lasers and Holography :
Introduction — Spontaneous emission — Stimulated emission — Population inversion. Laser
principle— Eienstien coefficients - Types of Lasers — He-Ne laser — Ruby laser — Semi conductor
laser -- Laser characteristics -- Applications of lasers. . Basic Principle of Holography and its
applications. Gabor hologram and its limitations. Applications of holography.

(6) Fiber Optics

Introduction — Optical fibers — Types of optical fibers — Rays and modes in an optical fiber - Step
and graded index fibers — Fiber material — Principles of fiber communication (qualitative
treatment only) -- advantages of fiber optic communication.

Note: Problems should be solved at the end of every chapter.

Textbooks:

1. Ajoy Ghatak, Optics, The McGraw-Hill companies.

2. Subramaniyam and Brijlal, Optics, S. Chand & Co.

3. Halliday/Resnick/Walker, Fundamentals of Physics, C. Wiley India Edition 2007
4. Telugu Academy, Second Year Physics

5. K.Thyagarajan and A.Ghatak, Lasers: Fundamentals and Applications

6. K.Thyagarajan and A.Ghatak , An Introduction to Fibre Optics

Books for Reference:

1. A.S. Vasudeva, Modern Engineering Physics S.Chand & Co. Publications.
2. Jenkins A. Francis and White E. Harvey, Fundamentals of Optics, McGraw Hill Inc.35

BLUE PRINT
SEMESTER - 111 PAPER 111
WAVE OPTICS
Unit /Chapter SECTION A (5 marks) (10 marks)
UNIT |- ABERRATIONS 1 1
UNIT Il — INTERFERENCE 1+1 (Problem) Section - B 2
UNIT Il — DIFFRACTION 1+1 (Problem) 2
UNIT IV— POLARIZATION 1+1 (Problem) 2
UNIT V— LASERS AND HOLOGRAPHY | = --——-- Section - C 2
UNIT V- FIBER OPTICS 1 1




SRI Y.N.COLLEGE(AUTONOMOUS)-NARSAPUR

(Affiliated to Adikavi Nannaya University)

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

11 B.Sc DEGREE EXAMINATIONS
PHYSICS MODEL QUESTION PAPER
For 2018-21 Batch (w.e.f. 2016-17)
SEMESTER IIl PAPER - 111
WAVE OPTICS

Time: 3 Hrs. Max. Marks: 75M

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

1. Explain Spherical aberration. Write any one method to minimize it.
FO0LD D100 DHBoHN. T DTBoSTeAS DB 2.8 DEBD Fraswaaw.

2. Explain the formation of colors in thin films.
2B TEVS” Gorben DB DGR DHBELL.

3. 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.

é)"gé.)& JoOsTre HABTEES’ 55 HeoREw ABg), Doy 0.3 200.20. &08050 258
DVAAL WY, THROAD 0.8 20.20. EDABFPAODD DVBO L0LTSE 6D a3E);

IS avé&gm 100 20.20. @008, sPod édoﬁg%m S0 B0A.

4. Write any five differences between Fresnel and Fraunhoffer diffraction.
DS 08030 PO FHE DdGdAwR 20655 DD 5 300000 FrOBBD.

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

20230.2. JHESEID (o Doy DUSIHD D 5000A° édodg}gsm (fo S0

DAJPODRHED G oot AL TRPERAD SR J0Bw.
6. State and explain Malus law.

AP AIPGBR0 AELIoL) DHDBOLOH.

7. 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 e6ofs B0 (0 5°0AS EDWFACLEEIS 52§ & BaHedtd BSBoToP S0

o
DOEAD DY), & 00630 e ST &AW, o = 1.544 208030 e = 1.533m
SANF H050.

8. Write any five uses of optical fibers.
5T B0B0DV GV, D 5 &A1k Frokdw.

Page 1 of 2



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

SECTION - B

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

oct 880 (1) 28TAE 28 TLOAT 60) DY (2) Eodcsrdanes’ dtrdabed
aégﬁ)bc:o @bgés.) DdBoen ovaa%ana».

10. Describe the formation of interference pattern using Biprism. Explain the determination
of wavelength of monochromatic light using it.

ésb%gsmom [relobbuleletA) 555635689 st:rboo fbcbcﬁo TPV asgomm;.
9}5&» S0 R0 DTPIANVRD DABoTAND.
11. Explain interference by division of amplitude due to oblique incidence of a plane wave on a
thin film due to reflected light.
DB FBECHE TG D 208 DAVBL BBOAH DLT RO DABDRIZDED VTDGH 203’

AT IEDY STod Sbor B

E0NDS HDODN D232ad SN, 200 QS@SCSW:O;L DB

12.Explain Fraunhofer diffraction due to double slit for normal incidence with necessary theory.
206 DOV Do DBHHNS” P BFHE DBFHHVZO B VGPoBBW & DBOOTLW.

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

A0EODESV 30&0&3 DTPASN)  DHDOoVAD. T ar’a;zgoeédancé@ QTP

TPIED D).
(A

SECTION -- C
14.Describe the construction and working of a Nicol prism.
JgeS DESH0 A0 .So"ésaa» 0803 DIABOID DTPOSBNA DHBoTIA.
15.Explain about the determination of Specific rotation by Laurent’s half shade polarimeter.
e°80od g TP DOSGI DDt g DIY Poea Sﬁ.bogé:m SR Dpeddn
DDB0TAW.

16.Write the basic principle of Holography. Explain the construction and working of Gabor
hologram.

FeS a30); FEAWE DOSEVBVX BewsPan. b S o D0°) £330 20O
DAVO3 DG DHB0TVAN.

17.Explain the construction and working of Helium-Neon gas laser.
23®030-Do3TD Trodw FHb bovésasan S0003 HDAWOZN DTN DABoTVAN.

18.Write the construction of an Optical Fiber. Explain the principles of fiber optic communication.
GyT° BosY Qm&m&pm D900tE. GyT° Bod) DAITP SO0 030052I QO3B

DDBoTVAD.
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= SRI Y.N.COLLEGE (AUTONOMOUS)-NARSAPUR
;’.—5;% (Affiliated to Adikavi Nannaya University)
N A Thrice Accredited by NAAC at ‘A’ Grade
,&?“E%gﬁ-.k Recognized by UGC as ‘College with Potential for Excellence’
For 2017-20 Batch (w.e.f. 2016-17)
SEMESTER -1V PAPER -1V
11 B.Sc.: PHYSICS SYLLABUS
THERMO DYNAMICS & RADIATION PHYSICS

Total Hours: 60

UNIT -1 (10 Hours)

1. Kinetic theory of gases :
Introduction — Deduction of Maxwell’s law of distribution of molecular speeds, experimental
verification — mean free path - Transport Phenomena — Viscosity of gases — thermal conductivity
— diffusion of gases.

UNIT - 11 (12 Hours):-
2. Thermodynamics :

Introduction — Isothermal and adiabatic process - Reversible and irreversible processes —
Carnot’s engine and its efficiency — Carnot’s theorem — Second law of thermodynamics,
Kelvin’s and Claussius statements — Thermodynamic scale of temperature. 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 of
a perfect gas — Change of entropy when ice changes into steam.

UNIT - 111 (12 Hours)

3. Thermodynamic potentials and Maxwell’s equations :
Thermodynamic potentials — Derivation of Maxwell’s thermodynamic relations — Clausius-
Clayperon’s equation — Derivation for ratio of specific heats — Derivation for difference of two
specific heats for perfect gas. Joule Kelvin effect — expression for Joule Kelvin coefficient for
perfect and Vanderwaal’s gas.

UNIT 1V (12 Hours) :-
4. Low temperature Physics :

Introduction — Joule Kelvin effect — porous plug experiment. Joule expansion — Distinction
between adiabatic and Joule Thomson expansion — Expression for Joule Thomson cooling —
Liquefaction of helium, Kapitza’s method — Adiabatic demagnetization — Production of low
temperatures — Characterstics of Ideal refrigerant, Principle of refrigeration, vapour
compression type. Applications of substances at low temperature. Working of refrigerator and
Air conditioning machines. Effects of Chloro and Fluro Carbons on Ozone layer.



UNIT V (14 Hours) :-

5. Quantum theory of radiation :
Black body-Ferry’s black body — distribution of energy in the spectrum of Black body —
Derivation of Wein’s displacement law, Derivation of Rayleigh-Jean’s law — Quantum theory of
radiation — Derivation of Planck’s law — Measurement of radiation — Earth as a Black Bodly.
Types of pyrometers — Disappearing filament optical pyrometer — experimental determination —
determination of solar constant by Angstrompyrheliometer - effective temperature of the sun.

Note: Problems should be solved at the end of every chapter.

Textbooks:

1. Subramaniyam and Brijlal, Heat and Thermodynamics, S. Chand & Co.

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

3. Telugu Academy, Second Year Physics

4. R. Murugeshan and Kiruthiga Siva Prasath (for statistical Mechanics) Modern

Physics, S. Chand & Co.

Books for Reference:

1. G. Aruldhas and P. Rajagopal, Modern Physics, Eastern Economy Education.

2. F. Reif, Berkeley Physics Course. Volume-5, Statistical Physics. The McGraw-Hill Companies.
3. Daniel V. Schroeder., An Introduction to Thermal Physics Pearson Education Low Price
Edition.

4. R.C. Srivastava, Subit K. Saha & Abhay K. Jain , Thermodynamics, Eastern Economy Edition.

BLUE PRINT
SEMESTER -1V PAPER IV
THERMO DYNAMICS & RADIATION PHYSICS

Unit /Chapter SECTION A (5 marks) (10 marks)

UNIT |- KINETIC THEORY OF GASES 1 1

UNIT Il — THERMODYNAMICS 1+1 (Problem) Section - B 2

UNIT Il = THERMODYNAMIC POTENTIALS 1 ’
AND MAXWELL’S EQUATIONS

UNIT IV—- LOW TEMPERATURE PHYSICS 1+1 (Problem) Section - C 2

UNIT V- QUANTUM THEORY OF RADIATION 1+1 (Problem) 3




N SRI Y.N.COLLEGE(AUTONOMOUS)-NARSAPUR
% (Affiliated to Adikavi Nannaya University)
73 Thrice Accredited by NAAC at ‘A’ Grade

“;’%.;N Recognized by UGC as ‘College with Potential for Excellence’

Il B.Sc DEGREE EXAMINATIONS
PHYSICS MODEL QUESTION PAPER
For 2017-20 Batch (w.e.f. 2016-17)
SEMESTER IV PAPER -1V

THERMODYNAMICS & RADIATION PHYSICS

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"oéaﬁa) RIGPGET TPO3 DDGEIED DEGEID &s‘b&o:mmo.

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 eg"gao 206 DD 3@3&9@. es
ODOGDN GBI Aol 746] &Y (120D, VoL 546] &Py DRVYRD &.

€3 €3 €9 -

QR ElPFAN KOOI VoY & EBD Dod?

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 wbobfo S00A30 ?SSSQS &)"5%6 WAL BOGS DD 5 E3E3A000 PO

6. Calculate the Inversion temperature of Helium gas. Given a = 3.44x10° newton-m* /
mol®, b=0.0237x10"° m*®/ mol and R=8.31 joul /(mol-k)
2raio Traknd) dIng), DS'BD EPEs S s, a=3.44x10° newton-m*/mol?,
b=0.0237x10"° m*/mol w8asn R=8.31joul/(mol-k)

7. Describe Ferry’s black body.

D8 SR BRIV DYoIAW.
8. Calculate the temperature of the Sun from the following data. Solar constant

S=1340 W/m? : radius of the SunR = 7.92x10°8 m; Distance of the Sun from
the earth r = 1.5 x 10 m and Stefan constant = 5.7x10% Wm? K*,
BN BTPOTHNR  GOAETAD Ry Gfion  SRffAw. G Porosdw

S=1340 W/m? ; QAreE av5avga» R = 7.92x10° m; 250 &ood AP H6H B
G650 I = 1.5 x 10 m 208050 RS Jorosdw 6 =5.7 X 10 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.
5°8) Dot BN B8

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

S°6°rlé§°§)§ T-S D620 HPochdw. & Aok S"SGQ' oGl AWE); BEID
RDECEDNI0 ST BT,

12. Derive Maxwell’s Thermodynamic equations from thermodynamic potentials.
SRS IS 0000 JTEY DS SRAVE VAECTTVR TRDI.

13.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 DAECEPORDATNOD e3¢5y T30 IE), Tocd
Si?iwisgw 206§ (1) ¢80 6o (2) QDBVLH ATV ToeRDHW.
SECTION - C

14. Derive an expression for Joul Thomson Cooling.
S a0y IBDSCETIS DAEGERHDIO ESTPYBOD.

15. Explain Kapitza method for liquefaction of helium gas with a neat diagram.
Yoo TOVDR  EILOoNEIS TR DPAD IHH DG DFADIND

DHO0TAN.

16. Derive Wein’s displacement law.
DS R FoF DADZVINVR ST BOHAN.

17. Describe Angstrom Pyrheliometer experiment to determine solar constant.
A6 U080 TIPS e206-Frd PEITHALILIE HATTAEZDD HYocia.

18.  Describe the construction and working of Disappearing filament Optical pyrometer.
e9C8y 35003 8 o Sy DB QT L0 B0 DAWOZD DGO

2280tdd.
€9

%%%
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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 2016-2019 Batch (w.e.f. 2017-2018)
SEMESTER -V PAPER -V
11 B.Sc: PHYSICS SYLLABUS
ELECTRICITY, MAGNETISM AND ELECTRONICS

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
subtraction ( 2’s complement methods).Laws of Boolean algebra - De Morgan’s laws-
statement and proof, Basic logic gates, NAND and NOR as universal gates, exclusive-OR
gate, Half adder and Full adder.

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 Section - A Essay Questions (10 marks)
(5 marks)
UNIT -1 1 2
1. Electric field intensity and
potential
2.Dielectrics 1 1
Section - B
UNIT — 11 1 1
3.Electric and magnetic fields
4.Electromagnetic induction 1 1
UNIT =111 1 (Problem) 1
5.Alternating currents and
electromagnetic waves
6.Maxwell’s equations 1 ) 1
Section -C

UNIT - IV 1 (Problem) 1
7.Basic electronics:
UNIT -V 1 (Problem) 2
8.Digital electronics




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 2016-2019 Batch (w.e.f. 2017-2018)
SEMESTER -V PAPER -VI
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) -Raman effect, hypothesis, Stokes and Anti Stokes lines. Quantum
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 | and type Il superconductors - applications of superconductors.

Reference Books:

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

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

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

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

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

Spectroscopy —Atomic and Molecular by Gurdeep R Chatwal and Shyam Anand — Himalaya

Publishing House.

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.

IS e

~

BLUE PRINT
SEMESTER -V  PAPER VI
MODERN PHYSICS

Chapter / Unit Section — A (5 marks) | Essay Questions (10 marks)
UNIT -1 Atomic and 1+1 (Problem) 2
molecular physics

UNIT - Il Matter waves 1 (Problem) Section - B 2
&Uncertainty Principle

UNIT — 11l Quantum (wave) 1 1
mechanics

UNIT - 11 Quantum (wave) 1 1
mechanics

UNIT -1V General Properties | 1+1 (Problem) 2
of Nuclei & Radioactivity Section -C

decay

UNIT -V Crystal Structure & | 1 (Problem) 2
Superconductivity




(Affiliated to Adikavi Nannaya University)
Thrice Accredited by NAAC at ‘A’ Grade
Recognized by UGC as ‘College with Potential for Excellence’
111 B.Sc DEGREE EXAMINATIONS
PHYSICS MODEL QUESTION PAPER
For 2016-19 Batch (w.e.f. 2017-18)
SEMESTER YV PAPER - VI
MODERN PHYSICS
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 S TPAT® DEPoSBADA DDBIE.

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)



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 2016-2019 Batch (w.e.f. 2017-2018)
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,
air and water pollution, depletion of ozone layer, global warming, biological damage due to
environmental degradation.

UNIT-1 (9 hrs)

3. Global Energy Scenario: Energy consumption in various sectors, energy resources, coal, oil,
natural gas, nuclear and hydroelectric power.

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, need for use
of new and renewable energy sources.

UNIT-I11 (9 hrs)

5. Solar energy: Solar energy, Spectral distribution of radiation, solar water heating system,
Applications, Solar cooker. Solar cell, Types of solar cells.

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-IV (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-Electrolysis of
water, uses of hydrogen as fuel.



UNIT-V (9 hrs)

9. Bio-Energy

Energy from biomass — Sources of biomass —Conversion of biomass into fuels — Energy through
fermentation — Pyrolysis, gasification and combustion — Aerobic and anaerobic bio-conversion —
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.

. Non-Conventional Energy Sources, G.D. Rai, New Delhi.

. Renewable Energy, power for a sustainable future, Godfrey Boyle, 2004,

. The Generation of electricity by wind, E.W. Golding.

. 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.

g~ N

Blue Print
SEMESTER -- VI PAPER VII
RENEWABLE ENERGY

Module Essay Short Questions Marks
Questions 5 marks allotted
10 marks
1. Introduction to Energy & 2 2 30
Environmental Effects
2. Global Energy Scenario & 2 2 30
Indian Energy Scene
3. Solar energy & Wind Energy 2 2 30
4. Ocean Energy 2 1 25
5. Bio-Energy 2 1 25
Total 140




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 2016-2019 Batch (w.e.f. 2017-2018)

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-I1 (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 intensity 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, Efficiency, Temperature distribution in FPC, Definitions of fin
efficiency and collector efficiency, Evacuated tubular collectors.

Unit-111 (14 hrs)

4. Solar photovoltaic (PV) cell: Physics of solar cell —Type of interfaces, homo, hetero and
schottky interfaces, Photovoltaic Effect, Equivalent circuit of solar cell, Solar cell output
parameters, Series and shunt resistances and its effect on cell efficiency; Variation of efficiency
with band-gap and temperature.

UNIT-IV (9 hrs)

5. Solar PV systems: Solar cell module assembly — Steps involved in the fabrication of solar
module, Module performance, |-V characteristics, Modules in series and parallel, Module
protection, Solar PV system and its components, PV array, inverter, battery and load.

UNIT-V (9 hrs)
6. Solar thermal applications: Solar hot water system (SHWS), Types of SHWS, Standard

method of testing the efficiency of SHWS; Passive space heating and cooling concepts, Solar
desalinator and drier, Solar thermal power generation.



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

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 Essay Questions Short Questions | Marks
10 marks 5 marks allotted
1. Basics of Solar Radiation & 2 2 30
Radioactive Properties and
Characteristics of Materials
2. Flat Plate Collectors (FPC) 2 1 25
3. Solar photovoltaic (PV) cell 2 2 30
4. Solar PV systems 2 2 30
5. Solar thermal applications 2 1 25
Total 140

Mc-




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’ &y
For 2016-2019 Batch (w.e.f. 2017-2018)
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, Electricity generation methods from OCET, 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., 2009.
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. Erich Hau, “Wind Turbines-Fundaments, Technologies, Applications, Economics”, 2ndEdition,
Springer Verlag, Berlin Heidelberg, NY, 2006.

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

. T. Burton, D. Sharpe, N. Jenkins, E. Bossanyi, Wind Energy Handbook, John Wiley Pub.,
2001.

. Paul Gipe, “Wind Energy Basics”, Chelsea Green Publications, 1999.

. Khan, B.H., “Non-Conventional Energy Resources”, TMH, 2nd Edition, New Delhi, 2009.

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

BLUE PRINT
SEMESTER -- VI PAPER VIII (CE 2)
WIND, HYDRO AND OCEAN ENERGIES

Essay Short Marks
Module Questions Questions allotted
10 marks 5 marks
1. Introduction 2 2 30
2. Wind Energy Conversion System 2 1 25
3. Wind Energy Application 2 2 30
4. Small Hydropower Systems 2 1 25
5. Ocean, Thermal, Tidal and Wave 2 2 30
Energy Systems &Tidal Energy

Total 140
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Thrice Accredited by NAAC at ‘A’ Grade
Recognized by UGC as ‘College with Potential for Excellence’
For 2016-2019 Batch (w.e.f. 2017-2018)
SEMESTER -VI PAPER -VIII (CE 3)
11 B.Sc: PHYSICS SYLLABUS
ENERGY STORAGE DEVICES
No. of Hours per week: 03 Total Lectures: 45

UNIT-I (9 hr)

1. Energy Storage: Need of energy storage; Different modes of energy storage, Flywheel storage,
Electrical and magnetic energy storage: Capacitors, electromagnets; Chemical Energy storage:
Thermo-chemical, photo-chemical, electro-chemical, Hydrogen for energy storage.

UNIT-11 (9 hrs)

2. Electrochemical Energy Storage Systems: Batteries: Primary, Secondary, Lithium, Solid-state

and molten solvent batteries; Lead acid batteries; Nickel Cadmium Batteries; Advanced Batteries.
Role of carbon nano-tubes in electrodes.

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, fuel cell components,

principle and working of fuel cell, performance characteristics, efficiency. Advantages and
disadvantages of fuel cell.

UNIT-V (9 hrs)

5. Types of Fuel Cells: Classification, Alkaline fuel cell, phosphoric acid fuel cell, molten
carbonate fuel cell; solid oxide fuel cell, applications of fuel cells.

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,

1989.
BLUE PRINT
SEMESTER -- VI PAPER VIII (CE 3)
ENERGY STORAGE DEVICES
ESS&.‘y Short Questions
Module Questions Marks allotted
5 marks
10 marks
1. Energy Storage 2 2 30
2. Electrochemical Energy 2 2 30
Storage Systems
3. Magnetic and Electric 2 1 25
Energy Storage Systems
4. Fuel Cell 2 2 30
5. Types of Fuel Cells 2 1 25
Total 140
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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 -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.
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PHYSICS MODEL QUESTION PAPER
For 2016-19 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
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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.
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SRI Y.N.COLLEGE(AUTONOMOUS)-NARSAPUR
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111 B.Sc DEGREE EXAMINATIONS
PHYSICS MODEL QUESTION PAPER
For 2016-19 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&, QOGN 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.
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RENEWABLE ENERGY

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 HPErS S°D FYTAS &S AN VBV DHBoTLW ?

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.



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)

N

. 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.

2.

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

|

. Specific heat of a liquid —Joule’s calorimeter —Barton’s radiation correction

N

. 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.



Practical Paper V:Electricity, Magnetism & Electronics

Work load: 30 hrs 3 hrs/week

Minimum of 6 experiments to be done and recorded

7.

8.

. 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

9.Carey Foster’s Bridge — measurement of specific resistance.

10.Impedance and Power factor of LR Circuit.



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.



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

1. Measurement of direct solar radiation using pyroheliometer.

2. Measurement of global and diffuse solar radiation using pyroanometer.
3. Measurement of emissivity, reflectivity and transsivity.

4. Measurement of efficiency of solar flat plate collector.

5. Performance testing of solar air dryer unit.

6. Effect of tilt angle on the efficiency of solar photovoltaic panel.

7. 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 2)
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.



