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Dr. V. S. Krishna. Government Degree College (A), Visakhapatnam

B.Sc. PHYSICS SYLLABUS UNDER CBCS
For Mathematics Combinations
[2022-23 Batch onwards]
| Year B.Sc.-Physics:I Semester
Course I: MECHANICS, WAVES AND OSCILLATIONS

Work load:60 hrs per semester 4 hrs/week

0 BLUE PRINT FOR QUESTION PAPER SETTER

TIME : 3 hrs

Max.Marks :75

< UNIT NO. /CHAPTER NO. SHORT ESSAY MARKS
L.No.
ANSWER QUESTIONS ALLOETD
QUESTION | 19 MARKS | TO THE
UNIT
5 MARKS
1 UNIT I | 1. Mechanics of Particles 1/Add 1 30
problem
2. Mechanics of Rigid 1 1
bodies
2 UNIT II | 3. Motion in a Central Force 1 1+1/(+Add 25
Field problem)
3 UNIT | 4. Relativistic Mechanics 1 1+1 25
I
4 UNIT | 5.Undamped, Damped and 1 1 30
v Forced oscillations:
1/problem
6. Coupled oscillations: 1
5 UNIT V | 7. Vibrating Strings: 1/(+Add 1 30
problem)
8. Ultrasonics: 1 1
Total no. of Questions 8 10
Total Marks including Choice 140

[0 Note: 1.The question paper setters are requested to kindly adh Rion 1
above table. \ ere to the format given in the

[0 2.The question paper setters are also requested to set the i
. uestions b
conceptual or numerical ) for a total of 20 marks. g e st el
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B.Sc. PHYSICS SYLLABUS UNDER CBCS
For Mathematics Combinations
[2020-21 Batch onwards]

I Year B.Sc.-Physics: IT Semester
Course-1I: WAVE OPTICS

Work 10ad:60 hrs per semester 4 hrs/week

UNIT-I Interference of light:(12hrs)

Introduction, Conditions for interference of light, Interference of light by division of wave
front: Young's double siit experiment, Fresnel's biprism experiment, Calcation of thickness of
thin transparent sheet and amplitude, Phase change on reflection- Stokes’ treatment, Lloyd’s
single mirror, Interference in thin films: Plane parallel films in reflected and transmitted light:
cosine law and wedge- shaped films, colors in thin films, Newton’s rings in reflected light-
Theory and experiment, Determination of wavelength of monochromatic light, Michelson
interferometer and determination of wavelength.

UNIT-II Diffraction of light: (12hrs)

Introduction, Types of diffraction: Fresnel and Fraunhoffer diffractions, Distinction between
Fresnel and Fraunhoffer diffraction, Distinction between interference and diffraction,
Fraunhoffer diffraction at a single slit, Fraunhoffer diffraction due to double slit, Plane
diffraction grating, Determination of wavelength of light using diffraction grating, Resolving
power of grating, Fresnel’s half period zones, Explanation of rectilinear propagation of light,
Zone plate, comparison of zone plate with convex lens. Phase reversal zone plate and
applications of zone plate.

UNIT-III Polarisation of light:(12hrs)

Polarized light: Methods of production of plane polarized light: Reflection, refraction, Double
refraction, Brewster’s law, Malus law, Nicol prism, Nicol prism as polarizer and analyzer,
Quarter wave plate, Half wave plate, Babinet compensator, Plane, Circularly and Elliptically
polarized light-Production and detection, Optical activity, Laurent’s half shade polarimeter:
determination of specific rotation, applications of polarized light, Basic principle of
LCDs.

UNIT-IV Aberrations and Fibre Optics:(12hrs)

Monochromatic aberrations: Spherical aberration, Methods of minimizing spherical
aberration, Coma, Astigmatism and Curvature of field, Distortion; Chromatic aberration-the
achromaticdoublet; Achromatism for two lenses (i) in contact and (ii) separated by a distance,
Fibre optics: Introduction to Fibers, different types of fibers: Step index and graded index
fibers, Single mode and multimode fibers and glass and plastic fibers, optical fiber seed
crystal preparation methods, optical fiber drawing tower, rays and modes in an optical fiber,
Principles of fiber communication (qualitative treatment only), Advantages of fiber optic
communication.
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Dr V.S.Krishna Gov

BLUE PRINT (: LOW TE
REFRIGE

[1IB.Sc. (Hons.) Phys

t. Degree College(A),

Visakhapatnam

MPERATURE PHYSICS &

RATION)
ics- SEM-V/Course : 6B

Max Marks-75 Time-3Hrs. Credits:4

SECTION-

—
SECTION-A
B
UNIT | S.NO. | TOPIC ESSAY(10MAR SHORT TOTAL
KS) ANSWER | MARKS
(5SMARKS)
I d PRODUCTION OF 2 2 30
LOW TEMPERATURE
11 2 MEASUREMENT OF 2 2 30
LOW TEMPERATURE
111 3 PRINCIPLES OF 2 2 30
REFRIGERATION
v 4 COMPONENTS OF 0 2 30
REFIGERATOR
VvV 5 APPLICATIONS OF 2 2 30
LOW TEMPERATURE
& REFRIGERATION
TOTAL QUE
Note:

1.The question paper setters are requested to kindly adhere to the format given in the

above table.

2. The question paper setters are re
: quested to follow revi ’
e e evised Bloom’s Taxonomy model
3.The question paper setters are als
: o requested to set the ions i i
a. 50 % of Questions - Memory and Understanding basedques’[lons LR
0, 1 3
b. 30 oAa of Quest}ons — Application, Analysis and Skill based
¢. 20 % of Questions — Creativity and Evaluation based
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Dr. V.S.KRISHNA GOVERNMENT DEGREE COLLEGE (A), VISAKHAPATNAM

Semester-wise Revised Syllabus under CBCS, 2020-21
Four-year B.Sc. (Hons)
Domain Subject: Physics
IV Year B. Sc.(Hons) — Semester — V' From 2022-23
Course 7B: Solar Energy and Applications
[Skill Enhancement Course (Elective), Credits: 05]
Max Marks: 75 (Total Hours: 60)

——————————————m e e P PR T L L L L L L LA L bbb bbbt

L. Learning Outcomes: After successful completion of the course, the student will be able to:
1. Understand Sun structure, forms of energy coming from the Sun and its measurement.

2. Acquire a critical knowledge on the working of thermal and photovoltaic collectors.

3. Demonstrate skills related to callus culture through hands on experience

4. Understand testing procedures and fault analysis of thermal collectors and PV modules.

5. Comprehend applications of thermal collectors and PV modules.

I1. Syllabus: (Total Hours: 90 including Teaching, Lab, Field Training, Unit tests elc. )

Unit - I: BASIC CONCEPTS OF SOLAR ENERGY (10hrs)

Sun Structure,Spectral distribution of solar radiation, Solar constant , zenith angle and Air-
Mass, standard time, local apparent time, equation of time, direct, diffuse and total radiations.
Pyrheliometer - working principle, direct radiation measurement, Pyrometer-working

Principle,Sunshine recorder, diffuse radiation measurement, Distinction between the two
meters.

Unit - II: SOLAR THERMAL COLLECTORS (10hrs)

Solar Thermal Collectors-Introduction, Types of Thermal collectors, Flat plate collector liquid
heating type, Energy balance equation and efficiency, Evacuated tube collector, collector overall
heat loss coefficient, Definitions of collector efficiency factor, collector heat-removal factor and
collector flow factor, Testing of flat-plate collector, solar water heating system, natural and

forced circulation types. Concentrating collectors, Parabolic trough collectorSolar cookers,
Solar dryers, Solar desalinators.

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

Semiconductor interface, Types, homo junction, hetero junction and Schottky barrier, advantages
and drawbacks, Conversion of Solar energy into electricity, Photo Voltaic effect, Solar
photovoltaic cell and its working principle, equivalent circuit, output parameters, conversion
efficiency, quantum efficiency, Measurement of [-V characteristics, series and shunt resistance
their effect on efficiency, Effect of light intensity, inclination and temperature on efficiency :

Unit -IV: TYPES OF SOLARCELLS AND MODULES (10 hrs)

Types of solar cells, Crystalline silicon solar cells, -V characteristics, poly-Si cells, Amorphous
silicon cells, Thin film solar cells-CdTe/CdS and CulnGaSe2/CdS cell configurations, structures
advantages and limitations, Multi junction cells — Double and triple junction cells,Dye sensitize(;
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solar cell. PV Module fabrication steps, Modules in series and parallel, Bypass and blocking

diodes

Unit — V: SOLAR PHOTOVOLTAIC SYSTEMS (10hrs)
Types of solar PV systems [Grid C onnected ,Stand-alone Systems,Hybrid Systems] Energy

storage in PV systems, Energy storage modes, electrochemical storage, Batteries, Primary a.md
secondary, Solid-state battery, Molten solvent battery, lead acid battery and dry batteries,
Mechanical storage — Flywheel, Electrical storage —Super capacitorIIl.

References:

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

2. Solar Energy- Fundamentals, design, modelling and applications by G.N. Tiwari, Narosa
Publications, 2005.

3. Solar Energy-Principles of thermal energy collection & storage by S.P. Sukhatme, Tata
Mc-Graw Hill Publishers, 1999.

4. Science and Technology of Photovoltaics, P. Jayarama Reddy, CRC Press

(Taylor & Francis Group), Leiden &BS Publications, Hyderabad, 2009.

5. Solar Photovoltaics- Fundamentals, technologies and applications, Chetan Singh
Solanki, PHI Learning Pvt. Ltd.,

6. Web sources suggested by the teacher concerned and the college librarian including
reading material.

(a) https://courses.edx.org/c4x/DelftX/ET.3034TU/ asset/solar_energy v1.1.pdf

(b) https://www.sku.ac.ir/Dataﬁles/BookLibrary/45/John%20A.%20Dufﬁe,%20William%2
0A.%20Beckman(auth.)-
Solar%20Engineering%200f%20Thermal%20Processes,%2OFourth%ZOEdition%20(20
13).pdf

Course 6B: Solar Energy and Applications — Practical (lab) work (30 hrs, Max Marks:50)

IV.
Learning Outcomes :On successful completion of this practical course, student

shall be able to:
1. List out and identify various components of solar thermal collectors and systems, solar

photovoltaic modules and systems.

2. Learn the procedures for measurement of direct, global and diffuse solar radiation, I -
V characteristics and efficiency analysis of solar cells and modules.

3. Demonstrate skills acquired in evaluating the performance of solar cell / module in
connecting them appropriately to get required power output. ;

4. Acquire skills in identification and elimination of the damaged panels without affecting
the output power in a module / array.

5. Perform procedures and techniques related to general maintenance of solar thermal and
photovoltaic modules.

V. Practical (Laboratory) Syllabus: (30 hrs) (Max.50 Marks)

1. Measurement of direct radiation using pyrheliometer.

2. Measurement of global and diffuse radiation using pyranometer.

3. Evaluation of performance of a flat plate collector

4. Evaluation of solar cell / module efficiency by studying the I — V measurements.

5. Determination of series and shunt resistance of a solar cell / module.

G Scanned with OKEN Scanner



(3 Scanned with OKEN Scanner




(3 Scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(3 Scanned with OKEN Scanner




(3 Scanned with OKEN Scanner




ge (A), Visakhapatnam

Dr. V. S. Krishna- G(wcrnmcnt Degree Colle
B.Sc¢. PHYSICS SYI,I,AIHIS UNDER CBCS

I)omninSuh'cct: PHYSIC o)

[/\cadcmic year 2020-21 Batch onwards]

111 Year B.Sc.-Physics: V Semester

TY &ELECTRONICS
s:05)

ATIONSOFELECTRICI

Course6C:APPLlC
ntCourse(Elective),Credit

(SkillEnhanceme

Work load:60hrs per semester

LearningQutcomes:

Studentsaftersuccessfulcompletionoﬁhecoursewillbeableto:

city&ElectronicsLaboratory.

<> IdentifyvariouscomponentspresentinElectri
ditsuti]ity(likeresistors,capacitor

acriticalknowledgeofeachcomponentan

< Acquire s,induc
tors, power sources etc.).

killsof constructingsimple electronic circuitsconsistingdfbasic

& Demonstrate s

circuitelements.
&F unctionalityofvariousDC &AC Powersources.

X3 Understandtheneed
Electronicdevices

< Comprehendthedesign,
andalso their trouble shooting.

applicationsandpracticesofvariouselectrical&

Syllabus:

Unit-IIntroductiontoPassiveelements
Examples,Resistor-TypesofResistors,Colorcoding—

(10hrs.)

PassiveandActiveElements-
storasaheatingelementinheatersandasafuseelement, Ohm's  Law

ApplicationsofaResi
Resistivity.Capacitor-Types of Capacitors, Color coding, Energy stored in a capacitor
Applicationsof Capacitor in power supplies, motors (Fans) etc., Inductor-Types of
Inductors, EMFinduced in an Inductor, Applications of Inductor, Application of choke in
a fan and in aradiotuningcircuit, Series resonancecircuit as aRadio tuningcircuit
Unit-ITPowerSources(Batteries) |
; (10hrs.)
ypes of power sources-DC & AC sources, Different types of Dbatteries
Rechargeablebatteries ~Lead acid batteries, Ni-MH batteries, Li-ion batteries- Li P(;
) = 3 n 1=

batteries, Seri oot
es,Parallel&Series-Parallelconfigurationofbatteries,Constant VoltageSource

ConstantCurrent . P
Source-Applications ofCurrentsources & Voltage sources,SMPS used
5 S¢e
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Practical (‘.oursc-7C:Elcctr(mic Instrumentation
PRACTICALSYLLABUS

Work load: 30 hrs per semester
(MaxMarks:50)

2 hrs/week

Learning Outcomes:

On successful completion of this practical course, student shall beable to:

& List out, identify and handle various equipment in Instrumentation Laboratory
orElectronic Laboratory.

& Learntheconstruction,operationalprinciplesofvariousinstruments.

R Demonstrateskillsonhandling,Maintenance&troubleshootingofdifferentinstrumentsuse
d in theLabs.

\ Acquireskillsinobservingandmeasuringvariouselectrical andelectronicquantities.

< Perform some techniques related to Biomedical Instrumentation and measurement
ofCertainphysiologicalparameterslike bodytemperature,B.P. andsugarlevels etc.

Practical(Laboratory)Syllabus:(30hrs. Maxmarks:50) '
< Familian'sati0nofdigitalmultimeteranditsusageinthemeasurementsof(i)reswtance

(ii)current,(iii)AC&DCvoltagesandfor(i)continuitytest(ii)diodetestand(iii)transistortest

< Measure the AC and DC voltages, frequencyusing a CRO and compare the
valuesMeasuredwith other instruments likeDigital multimeter.

< Formation of Sine, Square wave signals on the CRO using Function Generator
andmeasuretheirfrequencies. Comparethemeasuredvalues withactual values.

+ Display the numbers from 0 to 9 on a single Seven Segment Display module
byApplyingvoltages.

< DisplaythelettersatohonasingleSevenSegmentDisplaymodulebyapplyingvoltages.

<> Measurementofbodytemperatureusingadigitalthermometerandlistouttheerrorandcorrecti

ons.
< MeasurementofBloodPressureofapersonusingaB.P.meterandrecordyourvaluesandanalyz

ethem.

% GetacquaintedwithanavailableECGmachineandstudytheECGpatterntounderstandthe

meaning of variouspeaks

< Observe and understand the operation of a Digital Pulse oxymeter and measure
thepulserate ofdifferent people and understandtheworkingof themeter.

LabReferences:
# ElectronicMeasurementandInstrumentationbyJ.P.Navani,SChand&CoLtd
+ Principlesof ElectronicInstrumentationbyA DeSa, ElsevierSciencePubl.
+ Electronic Measurements and Instrumentation by S.P.Bihari, YogitaKumari, Dr.
VinayKakka,Vayu Education ofIndia .
% LaboratoryManual ForIntroductoryElectronics Experiments byMaheshwari,
NewA gelnternational(P)Ltd.,Publishers.

+ Electricity-Electronics Fundamentals: A Text-lab Manual by Paul B.Zhbar,
JosephSloop,&Joseph G. Sloop, McGraw-Hill Education.
» Websources (NPTEL, SWAYAM, AMRITHA Uni.) suggested bythe teacher concerned.

Co-CurricularActivities

G Scanned with OKEN Scanner



(¥ scanned with OKEN Scanner




(3 Scanned with OKEN Scanner




(3 Scanned with OKEN Scanner




(3 Scanned with OKEN Scanner




(3 Scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(3 Scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




(3 Scanned with OKEN Scanner




(¥ scanned with OKEN Scanner




i 4

g

-
!

(e

PHYSICS Hons SYLLABUS (w.e.f. 2022-23)
AP State Council of Higher Education
B.A, B. Com and B. Sc Programs

SKILL DEVELOPMENT COURSE-SOLAR ENERGY
Max.Marks :50

*****#****************&*************&***************%*

TIME : 90 min

Fedkkkde Rk ke kkkk

Section-A

Answer Any Four Questions 4X5=20 Marks

1. Explain the sun as source of all forms of energy?

2. What is solar radiation? Explain direct and diffuse Solar radiation?

3. Explain the importance of solar energy?

4.What is Principle of conversion of solar radiation into heat?

5.Write advantages and disadvantages of solar thermal power plants?

6.Write short note on solar green house?
7.Explain about Photovoltaic effect?

8 Write short note on Solar Street lighting?
Section-B

Answer Any Three Questions 3X10= 30 Marks

1.Explain about Different Radiation Measurements: 1. Pyrheliometer and 2. Pyranometer ~ 5+5

2. Explain the structure of solar pond and write few applications of it? 6+4

3. What is thermosiphon principle? Explain about solar hot water systems? 3+7

4. Describe flat-plate collector with the help of a suitable diagram?

5 What is solar cell? and Explain about Series and Parallel Connections of solar cells? 3+7
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"iii‘Dr.V.S.Krishna dovt.Degree qulege(A)
Visakhapatnam
Dept.Of PhysiCs
Add-on Course
On *

1. Dr. CVSS Sastry, Inchal oe & vu:e prmmpal, )
2. Dr.P. Latha, Academlc Co ordmator
3. Dr.T. Swarna Latha, Conrse convellof
4. NVS Bhagavan, Le¢t.]ﬁ Physics |
5 Nageswara rao; Lect.In Physics
6. H.Sudheer, Lect.In Physics
7. S.Sudheer, Guest Lect.In Physics
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