Andhra Pradesh State Council of Higher Ed
B.Sc. PHYSICS SYLLUBUS UNDER CB
w.e.f. 2015-16 (Revised in April 2016)

First Semester
Paper I : Mechanics& Properties of Matter
Practical I (Lab-1)

Second Semester
Paper II: Waves & Oscillations
Practical 2 (Lab2)

Third Semester
Paper I1I: Wave Optics
Practical 3.(Lab 3)

Fourth Semester
Paper IV: Thermodynamics & Radiation Physics
Practical 4.(Lab 4)

Fifth Semester

Paper V: Electricity, Magnetism& Electronics
Paper VI: Modern Physics

Practical 5.(Lab 5)

Practical 6.(Lab 6)

Sixth Semester

Paper VII: Electives (Three)

Paper VIII: Cluster Electives (Three)
Practical 7(Lab 7)

Practical 8.(Lab 8)

itk onin s _ VI RECOMMENDED

Note: Paper — VII (one elective is to be chosen from the following

Paper - VII

Paper VII-(A): Analog and Digital Electronics
Paper VII-(B): Materials Science

Paper VII-(C): Renewable Energy

Paper — VIII

Cluster 1

Paper VIII-A-1. Introduction to Microprocessors and Microcontrollers



Paper VIII-A-2.Computational Physics and Programming
Paper VIII-A-3.Project work on Electronic Instrumentation

Cluster 2

Paper VIII-B-1.Fundamentals of Nanoscience
Paper VIII-B-2.Synthesis and Characterization of Nanomaterials
Paper VIII-B-3.Project work on Applications of material science

Cluster 3

Paper VIII-C-1.Solar Thermal and Photovoltaic Aspects
Paper VIII-C-2.Wind, Hydro and Ocean Energies
Paper VIII-C-3.Project work on Renewable Energies

However, Paper VIII-(C): In all Cluster it is proposed to conduct project work with 150
marks(internal marks-50,external marks-100),having teaching hours 6 hours duration per week
with 5 credits to the students.

Semester VI - the blue print for the electives and clusters is as follows.

Model question Paper for all theory papers
Time : 3 hrs Max marks : 75

Section-A (Essay type)
Answer All questions with internal choice from all units Marks :10x5 = 50
(Two questions are to be set from each unit with either or type)

Section-B (Short answer type)
Answer any five out of 9 questions from all units (I to V) Marks: 5x5=25
At least one question should be set from each unit.

NOTE: Problems should be solved at the end of every chapter of all Units.
1. Each theory paper is of 100 marks and practical paper is also of 50 marks.
Each theory paper is 75 marks University Exam (external) + 25 marks mid Semester Exam
(internal). Each practical paper is 50 marks external
2. The teaching work load per week for semesters I to Vlis 4 hours per paper for theory
and2 hours for all laboratory (practical) work.
3. The duration of the examination for each theory paper is 3.00 hrs.
4. The duration of each practical examination is 3 hrs with 50 marks, which are to be
distributed as30 marks for experiment
10 marks for viva
10 marks for record



Practicals
Formula & Explanation
Tabular form +graph +circuit diagram

Observations

Calculation, graph, precautions & Result 6
Viva-Voce 10
Record 10

***NOTE: Practical syllabus is same for both Mathematics and Non Mathematics combinations

The scheme of instruction and examination for practical for both elective & cluster is as follows
w.e.f. 2017-2018.

Semester Title of the paper Instruc-tion | Duration | Max Credits
hrs/week of Marks
exam(hrs) | (internal+
external)

Sixth Practical VII-elective A/B/C 2 3 23+25 2
Practical VIII-cluster
Practical VIII-A1/B1/C1 2 3 2560 2
Practical VIII-A2/B2/C2 2 3 25425 2
Practical VIII- 6 3 50+100 5
A3/B3/C3(Project work)

Guidelines for Project Work

1. Every student has to undertake the research oriented academic project and has to submit a
report at the end of the semester VI.

2. In case of group of students making single project the group should be a maximum of 4
students

3. The report should be submitted in the prescribed format only (75 - 100 pages)

4. The project work carried out in the VI Semester is to be submitted Two Weeks before the
Semester end examinations.

5. The academic project work has to be done under the guidance faculty of Physics Department.

6. There will be 50 marks of internal assessment for the project work. A maximum of 100
marks are allotted for external valuation along with viva on the project report submitted. The
total credits for project work will be 5.

7. The external valuation of the project work will be done along with the SEM VI practical
examination.
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Organization of the Project Report

This project report shall be presented in a number of chapters, start 1
ending with Summary and Conclusions. Each of the other chapters will have a pre i fe g the
contents of the chapter. A chapter can be subdivided into sections, subsections and sub subsection so as to
present the content discretely and with due emphasis. When the work comprises two or more mutually
independent investigations, the project report may be divided into two or more parts, each with an
appropriate title. However, the numbering of chapters will be continuous right through.
Introduction

The title of Chapter 1 shall be Introduction. It shall justify and highlight the problem posed,
define the topic and explain the aim and scope of the work presented in the project report. It may also
highlight the significant contributions from the investigation and importance, need for the present work.

Review of Literature and Experimental

This shall normally form Chapter 2 and shall present a critical appraisal of the previous work
published in the literature pertaining to the topic of the investigation. The extent and emphasis of the
chapter shall depend on the nature of the investigation. 1.3 Report on the present investigation The
reporting on the investigation shall be presented in one or more chapters with appropriate chapter titles.
Due importance shall be given to experimental setups, procedures adopted, techniques developed,
methodologies developed and adopted. Figures may, however, be included in appropriate chapters.
Results and Discussions

Short tables and figures (say, less than half the writing area of the page) should be presented
within the text, while large table and figures may be presented on separate pages. Equations should form
separate lines with appropriate paragraph separation above and below the equation line, with equation
numbers flushed to the right.

This shall form the penultimate chapter of the project report and shall include a thorough
evaluation of the investigation carried out and bring out the contributions from the study. The discussion
shall logically lead to inferences.

Summary and Conclusions

(a) This will be the final chapter of the project report. A brief report of the work carried out shall
form the first part of the Chapter. Conclusions derived from the logical analysis presented in the Results
and Discussions Chapter shall be presented and clearly enumerated, each point stated separately.

(b)Scope for future work should be stated lucidly in the last part of the chapter.
Appendix
Detailed information, lengthy derivations, raw experimental observations etc. are to be presented in the
separate appendices, which shall be numbered in Roman Capitals
References

» Number all the references.
> Use a chronological bibliography.
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B.Sc.‘ (Physics) (Maths Combinations)
€Xamination to be followed w.e.f. 2015-2 Q.-
Title of the paper ; Instruc-

tion

hrs/week exam(hrs)
N&per I: Mechanics& Properties of Matter n
m Paper II: Waves & Oscillations s

e
m---
Radiation Physics -
Paper VI: Modern Physics
Paper VIII: Cluster Electives (Three)
MMI--

Im---.
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Sixth “E-“
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B.Sc. PHYSICS SYLLUBUS UNDER CBCS
w.e.f. 2015-16 (Revised in April 2016)
For Mathematics Combinations
B.Sc. 1**Semester Physics
Paper I: Mechanics& Properties of Matter

Work load:60 hrs per semester 4 hrs/week

UNIT-I (10 hrs)

1. Vector Analysis
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), Statement and proof of Gauss and Stokes theorems.

UNIT-II (10 hrs)

2. Mechanics of particles
Laws of motion, motion of variable mass system, Equation of 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-TII (16 hrs) \-

3. Mechanics of Rigid bodies
Definition of rigid body, rotationa] kinematic relations, equation of
body, angular momentum, Eyler €quations and its applications,
Gyroscope, precession of the equinoxes,

4. Mechanics of continuous media

Elastic constants of Isotropic solids and their relations, Poisson's ratio and expression for

a rotating
precession of a top,

UNIT-1vV (IZHrs)
5. Central forces

UNIT-V (12 hrs)

6. Special theory of relativity

Galilean relativity, absolute frames.Miche[son-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.

REFERENCE BOOKS:
l. B. Sc. Physics, Vol.1, Telugu Academy, Hyderabad
. Fundamentals of Physics Vol. I - Resnick, Halliday, Krane ,Wiley India 2007
- Unified Physics, Vol. I, S.L. Gupata & S, Guptha, Jai Prakash Nath & Co, Meerut.

- University Physics-FW Sears, MW Zemansky& HD Young,Narosa Publications, Delhj
. Mechanics, S.G.Venkatachalapathy, Margham Publication, 2003.
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Practical paper 1: Mechanics & Properties of Matter

Work load: 30 hrs per semester 2 hrs/week
Minimum of 6 experiments to be done and recorded
Viscosity of liquid by the flow method (Poiseuille’s method)
2. Young’s modulus of the material of a bar (scale) by uniform bend ing
3. Young’s modulus of the material a bar (scale) by non- uniform bending
4. Surface tension of a liquid by capillary rise method
3. Determination of radius of capillary tube by Hg thread method
6. Viscosity of liquid by Searle’sviscometer method
T
8
9.

o
1

Bifilar suspension ~moment of inertia of a regular rectangular body.
- Determination of moment of inertia using Fly-wheel
Determination of the height of a bui Iding using a sextant.
10. Rigidity modulus of material of a wire-dynamic method (torsional pendulum)

i M



Suggested student activities
Student seminars, group discussions, assignments, fj
using virtual lab

Examples

Seminars - A topic from any of the Units is given to the student and asked to give a
brief seminar presentation.

Group discussion - A topic from one of the units is given to a group of students and asked to

discuss and debate on it.

Assignment - Few problems may be given to the students from the different units and
asked them to solve,

Field trip - Visit to Satish Dhawan Space Centre, Sriharikota / Thermal and

hydroelectric power stations / Science Centres, any other such visit etc.

Study project - Web based study of different satellites and applications,

Domain skills;
Logical derivation, experimentation, problem solving, data collection and analysis, measurement
skills

**¥* Documental evidence is to be maintained for the above activities.

Paper II: Waves & Oscillations
(For Maths Com binations)
II SEMESTER
Work load: 60 hrs per semester 4 hrs/week

UNIT-I (12 hrs)

L. Simple Harmonic oscillations i : : 7
mple harmonic oscillator and solution of the differential equation-Physical characteristics

Si

of SHM, torsion pendulum-measurements of rigidity modulus, compound pendulum-
measurement of ‘g’, Principle of superposition,beats, combination of two mutuelllly
perpendicular simple harmonic vibrations of same frequency and different frequencies.

Lissajous figures.

UNIT-II (12 hrs)
2. Damped and forced oscillations

: )
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Energy considerations, comparison with un-damped harmonic

decrement, relaxation time, quality factor, differential equation of forced osg
solution, amplitude resonance and velocity resonance.

UNIT-III (10 hrs)
3. Complex vibrations
Fourier theorem and evaluation of the Fourier coefficients, analysis of periodic wave

functions-square wave, triangular wave, saw tooth wave, simple problems on evolution of
Fourier coefficients,

UNIT-1vV (17hrs)

4. Vibrating strings: 8 hrs
Transverse wave Propagation along a stretched string, general solution of wave equation and
its significance, modes of vibration of stretched string clamped at ends, overtones and
harmonics, Energy transport and transverse impedance.

5. Vibrations of bars: 9 hrs
Longitudinal vibrations in bars-wave equation and its general solution. Special cases (i) bar
fixed at both ends (ii) bar fixed at the midpoint (iii) bar fixed at one end. Tuning fork,

UNIT-V (9 hrs)

6. Ultrasonics: 9hrs
Ultrasonics, properties of ultrasonic waves, production of ultrasonics by piezoelectric and
magnetostriction methods, detection of ultrasonics, determination of wavelength of
ultrasonic waves.Applications of ultrasonic waves,

REFERENCE BOOKS:
- BSc Physics Vol.1, Telugu Academy, Hyderabad.

Waves and Oscillations. N. Subramanyam and Brijlal, Vikas Pulications.

Unified Physics Vol., Mechanics, Waves and Oscillations, Jai Prakash Nath&Co.Ltd.

Fundamentals of Physics. Halliday/Resnick/Walker ,Wiley India Edition 2007.
i -Badami, V. Balasubramanian and K.R. Reddy,Orient Longman.
College Physics-I. T. Bhimasankaram and G. Prasad. Himalaya Publishing House.
Science and Technology of Ultrasonics- Baldevraj, Narosa, New Delhi, 2004
Introduction to Physics for Scientists and Engineers. F.J. Buche. McGraw Hill,
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Practical Paper I1: Waves & Oscillations
Work load: 30 hrs per semester 2 hrs/week
Minimum of 6 experiments to be done and recorded
1. Volume resonator experiment
2. Determination of ‘g’ by compound/bar pendulum .
3. Simple pendulum normal distribution of errors-estimation of time period and the error of
the mean by statistical analysis
4. Determination of the force constant of a spring by static and dynamic method.

bl



Determination of the elastic constants of the material of a flat st}
Coupled oscillators
Verification of laws of vibrations of stretched string —sonometer
Determination of frequency of a bar —Melde’s experiment.
Study of a damped oscillation using the torsional pendulum immersed in liquid-decay
constant and damping correction of the amplitud

10. Formation of Lissajous figures using CRO.

L ° N

Suggested student activities

Student seminars, group discussions, assignments, field trips, study project and experimentation
using virtual lab

Examples

Seminars - A topic from any of the Units is given to the student and asked to givea
brief seminar presentation.

Group discussion - A topic from one of the units is given to a group of students and asked to

discuss and debate on it

Assignment - Few problems may be given to the students from the different units and
asked them to solve.,

Field trip - Visit to Satish Dhawan Space Centre, Sriharikota / Thermal and

hydroelectric power stations / Science Centres, any other such visit etc.

Study project - Web based study of different satellites and applications.

Domain skills:
Logical derivation, experimentation, problem solving, data collection and analysis, measurement
skills

*** Documental evidence is to be maintained for the above activities,

Paper ITI: Wave Optics
(For Maths Com binations)
IIT SEMESTER
Work load:60 hrs per semester 4 hrs/week

UNIT-I (8 hrs)
1. Aberrations: .
Introduction — monochromatic aberrations, spherical aberration, methods of minimizm_g
spherical aberration, coma, astigmatism and curvature of field, distortion. Chromatll’c
aberration-the achromatic doublet. Achromatism for two lenses (i )in contact and (ii)

separated by a distance.

UNIT-II (14hrs )
2. Interference

P"\ ; \ML;”__. 5
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Principle of superposition — coherence-temporal coherence a
for interference of light.Fresnel’s biprism-determination of w.
phase on reﬂection.Oblique incidence of a Plane wave on a thin
transmitted light (cosine law) —colors of thin films-

Interferfance by a film with tWo non-paralle] reflecting surfaces (Wedge shaped film).
Determination of diameter of wire, Newton’s rings in reflected light. Michelson

interferometer, Determination of wavelength of monochromatic light using Newton’s rings
and Michelson Interferometer.

reflected and

UNIT-I11 (14hrs)
3. 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.

UNIT-IV(10 hrs )
4.Polarisation:

Polarized light: methods of polarization polarization by reflection, refraction, double
refraction, scattering of light-Brewster’s law-Mauls law-Nico| prism 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 (14hrs)

S. Lasers and Holography
Lasers: introduction,spontaneous emission, stimulated emission. Population Inversion, Laser
principle-Einstein coefficients-Types of lasers-He-Ne [aser, Ruby laser- Applications of
lasers.Ho]ography: Basic principle of holography-Gabor hologram and its limitations,
Applications of holography.

6. Fiber Optics

Introduction-  different types of fibers, rays and modes in an optical fiber, fiber
material,principles of fiber communication (qualitative treatment only), advantages of fiber
optic communication.

REFERENCE BOOKS:

BSc Physics, Vol.2, Telugu Akademy, Hyderabad

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

Unified Physics Vol.II Optics & Thermodynamics — Jaj Prakash Nath&Co.Ltd., Meerut
Optics,F..A. Jenkins and H.G. White, Mc Graw-Hill

Optics, AjoyGhatak, Tata Mc Graw-Hill.

Introduction of Lasers — Avadhanulu, S.Chandé& Co.

Principles of Optics- BK Mathur, Gopala Printing Press, 1995
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Practical Paper III: Wave Optics
Work load:30 hrs

Minimum of ¢ experiments to be done and recorded

I. Determination of radius of curvature of 3 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.

6. Determination of Wavelength of light using diffraction grating-normal incidence method.
7. Resolving power of a telescope.

8

9

2 hrs/week

koW

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.

Suggested student activities
Student seminars, group discussions, assignments, field trips, study project and experimentation
using virtual lab

Examples

Seminars - A topic from any of the Units is given to the student and asked to give a
brief seminar presentation,

Group discussion - A topic from one of the units is given to a group of students and asked to

discuss and debate on it.

Assignment - Few problems may be given to the students from the different units and
asked them to solve. :

Field trip - Visit to Satish Dhawan Space Centre, Sriharikota / Thermal and

hydroelectric power stations / Science Centres, any other Sl.JCh visit Ble. |

Study project - Web based study of different satellites and applications.

Domain skills: . ' :
Logical derivation, experimentation, problem solving, data collection and analysis, measurement

skills

*** Documental evidence is to be maintained for the above activities,
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Paper IV, Thermodynamics &Radiation P
(For Maths Combinations)

IV SEMESTER
Work load: 60 hrs per semester

UNIT-I (10 hrs)
1. Kinetic theory of gases
Introduction —Deduction of Maxwell’s law of distribution of molecular speeds, €xperimental
verification, Transport phenomena — Mean free path - Viscosity of gases-thermal

UNIT-11(12 hrs)

2. Thermodynamics
Introduction- Isothermal and adiabatic process- Reversible and irreversible processes-
Carnnot’s engine and its efficiency-Carnot’s theorem-Second law of thermodynamics.
Kelvin’s and Claussiys statements-Entropy, physical significance —Change in entropy in
reversible and irreversible processes-Entropy  and disorder-Entropy of Universe—

Temperature—Entropy (T-S) diagram and its uses - Change of entropy of a perfect gas-
change of entropy when ice changes into steam,

UNIT-111(12 hrs)

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 vander Waal’s gas.

UNIT-IV(12 hrs)

UNIT-V(14 hrs)
5. Quantum theory of radiation =
Blackbody-Ferry’s black body-distribution of energy in the spectrum of blacl_( l?ody-Wem,s
displacement law,Wein’s law, Rayleigh-Jean’s law-Quantum theory of radlatlon-Planc'k S
law-Measurement of radiation-Types of pyrometers-Disappearing filament optical
pyrometer-experimental determination — Angstrompyrheliometer-determination of solar
constant, Temperature of Sun.

REFERENCE BOOKS:
1. BSc Physics, Vol.2, Telugu Akademy, Hyderabad : £
2. Thermodynamics, R.C.Srivastava, S.K.Saha& Abhay K.Jain, Eastern Economy Edition.
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3. Unified Physics Vol.2, Optics & Thermod
Fundamentals of Physics, Halliday/Resnick/

Sl

S.Chand& Co.,2012

6. Heat and Thermodynamics- Mg Yadav
7 University Physics, HD Young, MW Ze

Practical Paper 1v: Thermodynamics & Radiation Physics
Work load: 30 hrs 2 hrs/week

Minimum of 6 experiments to be done and recorded
I Specific heat of a liquid —Joule’s calorimeter —Barton’s radiation correction
2. Thermal conductivity of bad conductor-Lee’s method
3. Thermal conductivity of rubber,
4. Measurement of Stefan’s constant.
5. Specific heat of a liquid by applying Newton’s law of cooling correction.
6. Heating efficiency of electrical kettle with varying voltages.
7. Thermoemf- thermo couple - potentiometer
8. Thermal behavior of an electric bulb (filament/torch light bulb)
9. Measurement of Stefan’s constant- emissjve method
10. Study of variation of resistance with temperature - thermistor.

Suggested student activities
Student seminars, group discussions, assignments, field trips, study project and eXperimentation
using virtual lab

Examples

Seminars - A topic from any of the Units is given to the student and asked to give a
brief seminar presentation,

Group discussion - A topic from one of the units js given to a group of students and asked to

discuss and debate on it. ‘ :

Assignment - Few problems may be given to the students from the different units and
asked them to solve.

Field trip - Visit to Satish Dhawan Space Centre, Sriharikota / Thermal and

hydroelectric power stations / Science Centres, any other sgch visit gle. o

Study project - Web based study of different satellites and applications.

Domain skills: . - :
Logical derivation, experimentation, problem solving, data collection and analysis, measurement
skills

*** Documental evidence is to be maintained for the above activities.
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Paper v Electricity, Magnetism& Electronic‘ 73,
(For Maths Combinations) w .

V Semester Sl ot
Work load: 60 hrs per semester 4 hrs/week
IT-I (12 hrs)
Electric field intensity and potential:

Gauss’s law statement and its proof- Electric field intensity due to Uniformly charged
sphere.Electrical potential — equipotential surfaces- potential dye to i) a point charge,

ii) uniformly charged sphere,

Dielectrics:

Electric dipolemoment and molecular polarizability- Electric displacement D, electric
polarization P — relation between D, E and P- Dielectric constant and susceptibility.

UNIT-II (12 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

Electromagnetic induction

Faraday’s law-Lenz’s Jaw- Self and mutual inductance, coefficient of coupling, calculation
of self inductance of a long solenoid, energy stored in magnetic field.

UNIT-III (12 hrs)

S

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).

UNIT-IV (12 hrs)

T

UN
8.

RE

Basic electronics:

PN juction diode, Zener diode, [-V characteristics, PNP and NPN transistors, CB, CE and
CC configurations — Relation betweena,, B and y - transistor (CE) characteristics
-Determination of hybrid parameters.

IT-V: (12 hrs)
Digital electronics : : .
Number systems - Conversion of binary to decimal system and vice versa. Binary addition

»

and subtraction (1’s and 2’s complement methods).Laws of Boolean algebra - De Morgé_m S
laws-statement and proof, Basic logic gates, NAND and NOR as universal gates, exclusive-

OR gate, Half adder and Full adder.

FERENCE BOOKS
1. BSc Physics, Vol.3, Telugu Akademy, Hyderabad,
2. Electricity and Magnetism, D.N. Vasudeva. S. Chand & Co.
3. Electricity, Magnetism with Electronics, K.K.Tewari, R.Chand& Co.,
4. Principles of Electronics, V.K. Mehta, S.Chand& Co.,

Yt
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Practical Paper V:Electricity, Magnetism & Electronics ===
Work load: 30 hrs I hrsiveck

Minimum of ¢ experiments to be done ang recorded

I. Figure of merit of a moving coil galvonometer.

2. LCR circuit series/paralle] reésonance, Q factor.

3. Determination of ac-frequency —sonometer,

4. Verification of Kirchoff’s laws and maximum power transfer theorem.

5. Field along the axis of a circular coil carrying current,

6. PN Junction Diode Characteristics

7. Zener Diode Characteristics

8. Transistor CE Characteristics- Determination of hybrid parameters

9. Logic Gates- OR,AND,NOT and NAND gates. Verification of Truth Tables.
10. Verification of De Morgan’s Theorems,

Suggested student activities
Student seminars, group discussions, assignments, field trips, study project and eXxperimentation
using virtual lab

Examples

Seminars - A topic from any of the Units is given to the student and asked to give a
brief seminar presentation,

Group discussion - A topic from one of the units is given to a group of students and asked to

discuss and debate on it.

Assignment - Few problems may be given to the students from the different units and
asked them to solve.

Field trip - Visit to Satish Dhawan Space Centre, Sriharikota / Thermal and

hydroelectric power stations / Science Centres, any other such visit etc.

Study project - Web based study of different satellites and applications.

Domain skills: : i
Logical derivation, experimentation, problem solving, data collection and analysis, measurement

skills *** Documental evidence is to be maintained for the above activities.

15



Paper VI: Modern Physics
(For Maths Combinations)

V Semester
Work load: 60 hrs per semester

UNIT-I (12 hrs)
1.

arrangement.

Raman effect, hypothesis, Stokes and Anti Stokes lines, Quantum theory of Raman effect.
Experimenta] arrangement — Applications of Raman effect,

UNIT-II (12 hrs)
Matter waves & Uncertainty Principle
Matter waves, de Broglie’s hypothesis - wavelength of matter waves, Properties of matter
Wwaves - Davisson and Germer eXperiment — Phase and group velocities.

Heisenberg’s uncertainty principle for position and momentum (xand p), & energy and time
(E and t). Experimental verification

UNIT-III (12 hrs)
3. Quantum (wave) mechanics
Basic postulates of quantum mechanics—Schrodinger time independent and time dependent

UNIT-IV(12 hrs)

4. General Properties of Nuclei
Basic ideas of nucleus -size, mass, charge density (matter energy), binding energy, angular
momentum, parity, magnetic moment, electric moments, Liquid drop model

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

UNIT-V (12 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.

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

REFERENCE BOOKS
1. BSc Physics, Vol.4, Telugu Akademy, Hyderabad : :
2. Molecular Structure and Spectroscopy by G. Aruldhas. Prentice Hall of India, New Delhj.

Gl
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4

3

g. Quantum Mechanics, Mahesh Jain, Eastern Economy Edition.
8

9

10. Solid State Physics, A.J. Dekker, McMillan India.

Practical Paper VI:Modern Physics
Work load: 30 hrs 2 hrs/week
Minimum of 6 experiments to be done and recorded
l. - e/m ofan electron by Thomson method.
Determination of Planck’s Constant (photocell).
Verification of inverse Square law of light using photovoltaic cel].
Study of absorption of a-rays,
Study of absorption of B-rays.
Determination of Range of B-particles,
Determination of M & H.
Analysis of powder X-ray diffraction pattern to determine properties of crystals.
Energy gap ofa semiconductor using junction diode.
10. Energy gap of'a semiconductor using thermister.
I1. A.C Impedance and power factor.
12. Half adder and ful] adder.,
13. Carry Foster, s Bridge-Determination of specific resistance of a given wire,
14. Bridge rectifier-Filters,

}OWNQP':“P.N

Note: For all the above § practical papers the book “B.Sc Practical Physics” by C.L. Arora
Published by S.Chand & Co, New — Delhj may be followed,

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

Suggested student activities
Student seminars, group discussions, assignments, field trips, study project and experimentation

using virtual lab

Examples
Seminars - A topic from any of the Units is given to the student and asked to give a

brief seminar presentation,
Group discussion - A topic from one of the units is given to a group of students and asked to

discuss and debate on it.

Assignment - Few problems may be given to the students from the di fferent units and
asked them to solve.
Field trip - Visit to Satish Dhawan Space Centre, Sriharikota / Thermal and
17
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hydroelectric power stations / Science Centres, any other such visit etc.
Study project - Web based study of different satellites and applicat

Domain skills:

skills

*** Documental evidence is to be maintained for the above activities,

RINCIPAL
Sri Yanl Degree & PG College,
ANANTAPURAMU.
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Semester —V]
Elective Paper —VII-C: Renewable Ener

No. of Hours per week: 04 Total Lectures:6(

UNIT-I (12 hrs)

1. Introduction to Energy: Definition of cenergy and power and their units, Forms of energy,
Conservation of energy, second law of thermodynamics, Energy flow diagram to the earth,
Conventional energy sources,

2. ]i.‘,nvironmental Effects: Depletion of 0zone layer, global warming, biological damage due to

UNIT-II (12 hrs)

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

4. Indian Energy Scene: Energy resources available in India, urban and rural energy
consumption, need for use of new and renewable energy sources,

UNIT-III (12 hrs)

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

6. Wind Energy: Introduction, Principle of wind energy conversion, Components of wind
turbines, Operation and characteristics of a wind turbine, Advantages and disadvantages of wind
mills, Applications of wind energy.

UNIT-IV (12 hrs)

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

8. Hydrogen Energy:History of hydrogen energy - Hydrogen production methods - Electrolysis
of water, Hydrogen storage options — Compressed and liquefied gas tanks, Hydrogen safety -
Uses of hydrogen as fuel.

UNIT-V (12 hrs)

9. Bio-Energy

Energy from biomass — Sources of biomass— Conversion of biomass into fuels — Energy thrpugh
fermentation — Pyrolysis, gasification and combustion — Aerobic and anaerobic bio-conversion —
Properties of biomass — Biogas plants —Properties and characteristics of biogas.

References: :

1. Solar Energy Principles, Thermal Collection &Storage, S.P.Sukhatme: Tata McGraw Hill
Pub., New Delhi.

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

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

r—
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4. The Generation of electricity by wind, E.W. Golding.
5. Hydrogen and Fuel Cells: A comprehensive guide, Rebecca By

Elective Paper-VII-C: Practical: Renewable Energy
2hrs/Week

Minimum of 6 experiments to be done and recorded

L. Preparation of copper oxide selective surface by chemical conversion method.
2. Performance testing of solar cooker.

3. Determination of solar constant using pyrheliometer.

4. Measurement of |-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.
*************************************

Yeldal.
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Semester —V]
: Cluster Electives —VIII-C =
Elective Paper =VIII-C-1: Solar Thermal and Photovoltfi

No. of Hours per week: 04

UNIT-I (12 hrs)

2. Radiative Properties and Characteristics of Materials: Reflection, absorption and
transmission of solar radiation throughsingle and multi covers; Kirchoff’s law — Relation
between absorptance, emittance and reflectance;

UNIT-II (14 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,

4. Concentrating Collectors: Classification, design and performance parameters; Definitions of
aperture, rim-angle, concentration ratio and acceptance angle;

Unit-IIT (14 hrs)

3. Solar photovoltaic (PV) cell: Physics of solar cel] —Type of interfaces, homo, hetero
andschottky interfaces, Photovoltaic Effect, Equivalent circuit of solar cell, Solar cell output
parameters, Series and shunt resistances and its effect on cell efficiency.

6. Solar cell fabrication: Production of single crystal Silicon: Czokralski (CZ) and Float Zone
(FZ) methods, Silicon wafer fabrication, Wafer to cell formation, Thin film solar cells,
Advantages, CdTe/CdS cell formation, Multi-junction solar cell.

UNIT-IV (8 hrs)

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 — use of Bypass and Blocking diodes, Solar PV system and its components, PV array,
inverter, battery and load.

UNIT-V (12 hrs)
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.
Solar PV applications: SPV systems; Stand alone, hybrid and grid connected systems, System

installation, operation and maintenances.
4 et —
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Reference Books:

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

2. Solar Energy- Fundamentals, design, modeling and applications, G.N,

2005,

3. Solar Energy-Principles of thermal energy collection & storage, S.P.
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.

***************************************

Cluster Elective Paper- VIII-C-1: Practical: Solar Thermal and Photovoltaic Aspects
2hrs/Week

Minimum of 6 experiments to be done and recorded

1. Measurement of direct solar radiation using pyrheliometer.

2. Measurement of global and diffuse solar radiation using pyranometer.
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.

8. PV cells in series and parallel, with different loads.

*****************************************

T
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Semester - V] .
Cluster Elective Paper -VIII-.C-2: Wind, Hydro and ¢

No. of Hours per week: 04

UNIT-I

3. Wind Energy Conversion System: Aerodynamic design principles; Aerodynamic theories;
Axial momentum, blade element andcombine theory; Rotor characteristics;

4. Design of Wind Turbine: Wind turbine design considerations; Methodology; Theoretical
simulation of wind turbinecharacteristics; Test methods.

UNIT-III

5. Wind Energy Application: Wind pumps: Performance analysis, design concept and testing;
Principle of wind CNergy generation; Standalone, grid connected and hybrid applications of wind
Cnergy conversion systems, Environmental Impacts of Wind farms.

UNIT-1V

6. 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

7.0cean Thermal, Tidal and Wave Energy Systems:Ocean Thermal - Introduction, Technology
process, Working principle, Resource and site requirements, Location of OCET system,
Advantages and disadvantages, Applications of OCET,

8. Tidal Energy - Introduction, Origin and nature of tidal energy, Merits and limitations, Tidal
energy technology, Tidal range power. 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.

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

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

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

2001.

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

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

7. Tiwari, G.N., and Ghosal, M.K, Renewable Energy Resources — Basic Principles and

applications, Narosa Publishing House,2007.
\
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Cluster Elective Paper- VIII-C-2 Practical: Wind, Hydro and
2hrs/Week

Minimum of 6 experiments to be done and recorded
I. 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,

6. Study the effect of wave amplitude and frequency on the wave energy generated.

*******************************************
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Semester - V[ )
Cluster Elective Paper -VIII-C-3 :Energy Storage D

No. of Hours per week: 04 Total Lectures:60
UNIT-I (12 hr)

1. Energy Storage:Need of €nergy storage; Different modes of energy storage, Flywhee]
storage, Electrical and magnetic energy storage: Capacitors,electromagnets; Chemical Energy
storage: Thenno—chemical, phot0~chemical, bio-chemica],electro-chemical, fossil fuels and
synthetic fuels, Hydrogen for energy storage.

UNIT-II (12 hrs)

2. Electrochemical Energy Storage Systems: Batteries: Primary, Secondary, Lithium, Solid-
State and molten solvent batteries; Leadacid batteries; Nickel Cadmium Batteries; Advanced
Batteries. Role of carbon nano-tybes inelectrodes.

UNIT-III (12 hrs)
3. Magnetic and Electric Energy Storage Systems:Superconducting Magnet Energy

and application,

UNIT-IV (12 hrs)

4. Fuel Cell: Fue] cell definition, difference between batteries and fue] cells, fuel cell
components, principle and working of fuel cell, performance characteristics,efﬁciency, fuel cell
stack, fuel cell power plant: fuel processor, fuel cell powersection, power conditioner,
Advantages and disadvantages.

UNIT-V (12 hrs)

5. Types of Fuel Cells: Alkaline fuel cell, polymer electrolyte fuel cell, phosphoric acid fuel
cellmolten carbonate fuel cell; solid oxide fuel cell,proton exchange membrane fuel cell,
problems with fuel cells, 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, NewYork,

1989.
4§ Wl -
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Cluster Elective Paper -VIII-C-3: Practical: Energy Storage Devi
2hrs/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 photovoltajc panel.
5. Performance estimation of a fue] cell.

6. Study of effect of temperature on the performance of fuel cell.
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