Dr. V.S.Krishna Govt. Degree College Viskhapatnam
PHYSICS SYLLABUS ADMITTED BATCH W.E.F. 2019-20

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

Second Semester
Paper I1: 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, Magnetismé& Electronics
Paper V1: Modern Physics

Practical 5.(Lab 5)

Practical 6.(Lab 6)

Sixth Semester

PaperVI1I:Elective (One)

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

Practical 8.(Lab 8)

Proposed Electives in Semester - VI

Paper — VII (one elective is to be chosen from the following0

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

Paper — VIII (one cluster of electives (A-1,2,3 or B-1,2,3 or C-1,2,3) to be chosen preferably
relating to the elective chosen under paper — VII (A or B or C)



Cluster 1.

Paper VIII-A-1. Introduction to Microprocessors and Microcontrollers
Paper VIII-A-2.Computational Physics and Programming

Paper VIII-A-3.Electronic Instrumentation

Cluster 2

Paper VIII-B-1.Fundamentals of Nanoscience
Paper VIII-B-2.Synthesis and Characterization of Nanomaterials
Paper VIII-B-3.Applications of Nanomaterials and Devices

Cluster 3

Paper VIII-C-1.Solar Thermal and Photovoltaic Aspects
Paper VIII-C-2.Wind, Hydro and Ocean Energies
Paper VIII-C-3.Energy Storage Devices

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 60 marks University Exam (external) + 40 marks
(internal). Each practical paper is 50 marks external
2. The teaching work load per week for semesters I to VI is 4 hours per paper for theory
And 2 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 as 30 marks for experiment
10 marks for viva
10 marks for record

Practicals : 50 marks
Formula & Explanation 6
Tabular form +graph +circuit diagram 6
Observations 12
Calculation, graph, precautions & Result 6
Viva-Voce 10
Record ' 10

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



Dr. V.S.Krishna Govt. Degree College Viskhapatnam
PHYSICS SYLLABUS ADMITTED BATCH W.E.F. 2019-20
B.Sc. (Physics)

Scheme of instruction and examination to be followed w.e.f. 2017-2018

S. | Semester Title of the paper Credits | Instruc- | Duration | Max Marks |
No tion of exam | (external)
hrs/week | (hrs) |
Thoery

1 | First Paper I: Mechanics& Properties of 3 4 3 60
Matter

2 | Second | Paper II: Waves & Oscillations 3 4 3 60

3 | Third Paper I1I: Wave Optics 3 4 3 60

4 | Fourth Paper IV: Thermodynamics & 4 3 60

Radiation Physics 3

5 | Fifth Paper V:Electricity, Magnetism& 3 R 3 60
Electronics
Paper VI: Modern Physics 3 4 - 3 60

6 | Sixth PaperVII :Elective (One) A 4 3 60
Paper VIII: Cluster Electives (Three) | 3+343 | 4+4+4 3 60

Practicals

1 | First Practical | ” 2 2 3 50

2 | Second | Practical IT 2 2 3 50

3 | Third Practical III 2 2 3 50

4 | Fourth Practical IV 2 2 3 50

5 | Fifth Practical V 2 2 3 50

6 Practical VI 2 2 3 50

7 | Sixth Practical VII: Elective (One) 2 2 3 50

8 Practical VIII:Cluster Electives 24242 | 24242 3+3+3 | 50+50+50

(Three)
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- Model question Paper for all theory papers

Max marks : 60
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\) st o .
B.Sc. 17 Semester Physics
Paper I: Mechanics& Properties of Matter

Work load: 60 hrs per semester 4 hrs/week

UNIT-I (10 hrs)

L. 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-III (16 hrs)

3. Mechanics of Rigid bodies
Definition of rigid body, rotational kinematic relations, equation of motion for a rotating
body, angular momentum, Euler equations and its applications, precession of a top,
Gyroscope, precession of the equinoxes.

4. Mechanics of continuous media
Elastic constants of isotropic solids and their relations, 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-IV (12Hrs)

5. Central forces
Central forces, definition and examples, characteristics of central forces, conservative nature
of central forces, conservative force as a negative gradient of potential energy, equatglobal
ion of motion under a central force.Derivation of Kepler’s laws.Motion of satellites, idea of
Global Positioning System (GPS).

UNIT-V (12 hrs)

6. Special theory of relativity

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.



REFERENCE BOOKS:

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

Fundamentals of Physics Vol. I - Resnick. Halliday, Krane ,Wiley India 2007

Unified Physics, Vol. 1, S.L. Gupata & S. Guptha, Jai Prakash Nath & Co. Meerut.
College Physics-1. T. Bhimasankaram and G. Prasad. Himalaya Publishing House.
University Physics-FW Sears, MW Zemansky& HD Young,Narosa Publications, Delhi
Mechanics, S.G.Venkatachalapathy, Margham Publication, 2003.
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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
L. Viscosity of liquid by the flow method (Poiseuille’s method)
Young’s modulus of the material of a bar (scale) by uniform bending
Young’s modulus of the material a bar (scale) by non- uniform bending
Surface tension of a liquid by capillary rise method/ or any other method
Determination of radius of capillary tube by Hg thread method
Viscosity of liquid by Searle’s viscometer method/or Ostwald viscometer
Bifilar suspension —moment of inertia of a regular rectangular body.
Determination of moment of inertia using Fly-wheel
Determination of the height of a building using a sextant.
- Rigidity modulus of material of a wire-dynamic method (torsional pendulum)

=0 B AR DA W
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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 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.
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Dr. V.S. Krishna Govt. Degree College (A), Visakhapatnam
I B.Sc. SEM-1: Physics-2019-20
Coursel
Mechanics

Credits:3
Time:3 Hrs. Max Marks: 60Marks
Section-A
Answer all five Questions (5x8M=40 Marks)

1. State and Prove Gauss Theorem of divergence?
TR DG ?ocg’oéom P AP a0tsocs ?
Or
State and prove stoke’s theorem.

-‘g'.sn bg‘oéé»&‘n T°R AETrDoS0G.

2. Derive Rutherford’s Scattering formula?

BrG.6 HDOEDE LIV T°E0G
GG = &
Or

Explain the motion of a rocket and derive an expression for the velocity of a variable
mass system.
T°SE IRV D‘DOOD,:;’)OQQSO"%’ :)5&3‘:3 DBV DDECGEIV ewbaomm.

3. Derive the Euler’s Equations of motion of a rigid body fixed at one point?
Gycé BROQY CPVE WO DADEGHRIVVR ST BoSIAW.

Or
Define Three Elastic moduli and derive the relation between them?

S0P fgag"fbs (eSO 365&')08.), Foil) B0G5 POLOGBNVRD ToLEDIW.

4. State Kepler’s laws of planetary motion and deduce the 1% Law?
806 [ (10 DODATLD T,V JODITAY ST

Or
Define central forces.Obtain the equation of motion of a body under central forces.

Sofob erodd AEGDeXH. Sofab Lo HErHod® 3dod Ero ANE) BB VLYSRADW

édbdoﬁ)é.n.

5. Describe Michelson ~Morley experiment and write its importance?
D080yO-20°8 DALV HOoD, T goanm5am Trodod.

Or



State basic postulates of Einstein’s special theory of relativity and derive the equation

E=MC>
DIRPD VIS Fbee dgrodo YAJ GO TR, E=MC 3 HECra0R0 Gar ool

Section-B

Answer any five questions (5X4M= 20 Marks)

6. Define curl of a vector and explain its physical significance.
ROF A0S, 8§ AE(Wow) TP Y, &F°AE SAVBW DdOoTI0C:.

7. Define impact parameter and scattering cross section.
9T DTPaA B0 HOEDE mc,slgabcsmmm Ddsao;aé.n

8. Derive an expression for precessional velocity of a top.
e5°0r6500 QBRYBE DOEBVDL DDEGEIBVD omex¢0s

9. Explain types of beams and types of bending?
G SO0 Do’ E5POR) DdBosol

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

28 (A0PC0 DoPed ’.gaes‘ GR0) D VO SPer) BrDB0B. 8 O SrAns'
DoY) Bared 8 oty s7erdy £e5°y000.

11. Show that central force is a conservative.
SofadH wedw RBISTAD 0 drdod.

12. A rocket of mass 40 kg has got a fuel of mass 360 kg inside it. The exhaust velocity of the fuel is
2 km/s. The fuel is burning at the rate of 4 kg/s. Find the final velocity of rocket.

40 kg Bogo°Btte 07865 &° 360 kg G503t RosD0 &) A. LGS TralvHe Stfo 2 km /s
Q06350 4 kg / s Bend QotOBH) LK T°8E Jod 3rr:)l 9) ocSod.

13. Explain length contraction and time dilation.
3¢ %0850 BAkL SR 9B O DdBosOd,
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Dr. V.S.Krishna Govt. Degree College Viskhapatnam
PHYSICS SYLLABUS ADMITTED BATCH W.E.F. 2019-20

B.Sc. 2" Semester Physics
Paper I1: Waves & Oscillations
Work load: 60 hrs per semester 4 hrs/week

UNIT-I (12 hrs)

1. Simple Harmonic oscillations
Simple harmonic oscillator and solution of the differential equation-Physical characteristics
of SHM, torsion pendulum-measurements of rigidity modulus, compound pendulum-
measurement of ‘g’, Principle of superposition,beats, combination of two mutually
perpendicular simple harmonic vibrations of same frequency and different frequencies.
Lissajous figures.

UNIT-II (12 hrs)

2. Damped and forced oscillations
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, differential equation of forced oscillator and its
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-IV (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:
1. BSc Physics Vol.1, Telugu Academy, Hyderabad.
2. Waves and Oscillations. N. Subramanyam and Brijlal, Vikas Pulications.
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3. Unified Physics Vol., Mechanics, Waves and Oscillations, Jai Prakash Nath&Co.Ltd.

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

5.  Waves & Oscillations. S.Badami, V. Balasubramanian and K.R. Reddy,Orient Longman.
6. College Physics-I. T. Bhimasankaram and G. Prasad. Himalaya Publishing House.

Z. Science and Technology of Ultrasonics- Baldevraj, Narosa, New Delhi, 2004

Q.

Introduction to Physics for Scientists and Engineers. F.J. Buche. McGraw Hill.

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.

S. Determination of the elastic constants of the material of a flat spiral spring.

6. Coupled oscillators

7. Verification of laws of vibrations of stretched string —sonometer

8. Determination of frequency of a bar -Melde’s experiment.

9. Study of a damped oscillation using the torsional pendulum immersed in liquid-decay
constant and damping correction of the amplitude.

10. Formation of Lissajous figures using CRO.

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 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.
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Course 2

Waves & Oscillations
Credits:3

Section <A

(5x8M=40 Marks)




mmhdmmm (5XAM =20 Marks)

6. Defe Simple harmonic motion and give three examples.
- ROV IOLE SUBANAL 56D SN BErERLA dUBed.

A body of mass 4.9 kg hangs from a spring and oscillates with a period of 0.6 sec. How much will the spring shorten

is removed?
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B.Sc. 3" Semester Physics
Paper 111: Wave Optics

Work load:60 hrs per semester 4 hrs/week

UNIT-I (8 hrs)

1. Aberrations:
Introduction — monochromatic aberrations, spherical aberration, methods of minimizing

spherical aberration, coma, astigmatism and curvature of field, distortion. ~Chromatic
aberration-the achromatic doublet. Achromatism for two lenses ( i )in contact and (ii)

separated by a distance.

UNIT-II (14hrs )

2. Interference
Principle of superposition — coherence-temporal coherence and spatial coherence-conditions

for interference of light. Fresnel’s biprism-determination of wavelength of light —change of
phase on reflection. Oblique incidence of a plane wave on a thin film due to reflected and

transmitted light (cosine law) —colors of thin 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. Michelson
interferometer, Determination of wavelength of monochromatic light using Newton’s rings

and Michelson Interferometer.

UNIT-III (14hrs )

3. Diffraction
Introduction, distinction between Fresnel and Fraunhoffer diffraction, Fraunhoffer

diffraction —Diffraction due to single slit- Fraunhoffer diffraction due to double slit-
Fraunhoffer diffraction pattern with N slits (diffraction grating).Resolving power of grating,
Determination of wavelength of light in normal incidence and minimum deviation methods
using diffraction grating,

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-TV(10 hrs )

4.Polarisation:
Polarized light: methods of polarization polarization by reflection, refraction, double

refraction, scattering of light-Brewster’s law-Mauls law-Nicol 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 )
5, Lasers and Holography

16



Lasers: introduction,spontaneous emission. stimulated emission. Population Inversion, Laser

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

lasers.Holography: Basic principle ol holography-Gabor hologram and its limitations,

Applications of holography.
6. Fiber Optics

Introduction- different types of fibers, rays and
material principles of fiber communication (qualitative treatment only),

modes in an optical fiber, fiber
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 — Jai 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.Chand& Co.
Principles of Optics- BK Mathur, Gopala Printing Press, 1995

PN Y B W

Practical Paper I1I: Wave Optics
2 hrs/week

Work load:30 hrs

Minimum of 6 experiments to be done and recorded
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 o

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
d.

f light using diffraction grating-minimum deviation

LB

0 %0 N o

10. Determination of refractive index of liquid-Boy’s metho

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,
- Few problems may be given to the students from the different units and

Assignment
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.

17
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PHYSICS SYLLABUS ADMITTED BATCH W.E.F. 2019-20
B.Se. 3" Semester Physics
Paper I11: Wave Optics

BLUE PRINT

1 Short
Answer
Question
and
1 Numerical
Problem




Dr. V.S.Krishna Govt. Degree College Viskhapatnam
PHYSICS SYLLABUS ADMITTED BATCH W.E.F, 2019-20
B.Sc. 3" Semester Physics
Paper 111: Wave Optics

MODEL QUESTION PAPER
Max. Marks : 60

Time : 3 Hours

Section - A
Answer ALL Questions
a) What is chromatic aberration? Derive the conditions for achromatism when two Lenses
are (1) in contact (2) separated by a distance?
DIJDEDAL M A ? Bocd gergae (1) wEEPASEL TreOBOD) QYD (2) Eo&d
GG’ E8) DY VIFAL DL0EIVRD GEBoSED.

Or
b) What is spherical aberration? Describe various methods for minimisation of spherical

aberration.
B PODDDEDAD 99T D ? A PADDNEGN DaIrdotd DVE DGBIVR BHYOHBW.

a) What is a Bi-prism? Describe an experiment to determine the wavelength of

monochromatic light using Bi-prism?
BRI BIMTPRN? ALOOEINRDATA0) JESY S°0d SB0ABY 00 S0 0

20353200/ 0.

Or
b) Describe the principal, construction and working of a Michelson interferometer. What

are various fringes that can be obtained with it.
DOSS DR SHIBECE SIPOSA TGO, U7 0k DB DGBADZotidDW.

& DIBS0R ArDEI0ES’ DB IDGCE DOSOR BeiYBw.

a) Discuss Fraunhofer diffraction at double slit for normal incidence?
5708 DL DABIVDL F'S FFH6 B6MA 20LODLL DIGDAV DSBoEIW.

Or
b) Describe the construction and working of a zone plate with necessary theory.

20060 DOEBN DT7EE0 BA5N DIBCIGEBVD B ?ogvoaa»é‘ DDBoTIAD.

a) With?a neat diagram describe the construction and working of Nicol prism. What are
its uses

DD DOB VDFODANE VS DRLAN DT BN BB HABAHO DB
D560,

Or
b) What i.s opticz?l activity? Describe how the specific rotation of sugar solution is
determined using Laurent’s Half Shade Polarimeter.
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10.

11.

12.

13.

Q"‘:\n ATSRICTL BB ? 8ot LLTATA LS S AR TS [ TR S F S L= PR RS ES RS To %! Prhor) 8 &

EOmaL Oﬂ\\!iz_‘ D;’R@n\\m a\f“n'\\cﬁiﬁ‘\\\A\e.)) b Ta (s RS TOTA Ta 1o S s
a) Explain the principal and working of Ruby Laser.
ard Sab RPFSELA DAIOIVDEHEAY DddoLiIH

Or
b)Explain the principle and applications of holography. What are the limitations of
Gabor’a hologram?
FE O AFBHALR BRLDEHBVLB DHOTH. Heb FFS o HOIdLeH

BRLIYAWD.
Section - B
Answer any FIVE questions of the following

Write a short note on Coma.

Sogs S0riw(8'8r) P ODTR Trakndw.
What are non-reflecting films?

DT DGETS DO ?

Sodium light of wavelength 5890 A passes through narrow slits 2mm apart. The
interference pattern is seen at a distance of 1.25 m away from the centre of the slits.

Determine the fringe width.
Boch ) D HBSL B0k Ardaw 2mm. DD 5890 A” 86origg Bt

a0 D6 BB AE), 5708 DAVHED) B. DOEX0E 1.25m
mm:é‘a'sascseaayzg:ra»m bd%bo&é@bc‘o BOE60 DL W0BJNVR

S0 020,
Differentiate between Fresnel and Fraunhofer diffraction.
2R 200050 'O F'H6 BOAS DOGHINOD (0 BLPOR F*EBVAW.

Obtain an expression for the resolving power of a diffraction grating.
DSgREFVEHN CI0E) D)L 0R FDGANHL PNEGRZ TREOI.
For a slab of flint glass the angle of polarization is found to be 62° 24'. Calculate the

refractive index of the flint glass?
28 Dot MrerpOEBan ), (965 A 62" 24", 2ot Trer HSBDD ARSIV

O8), 008020,
Write a short note on double refraction.

BLPBBBD AP ODVT G AR,

Explain step-index and graded index optical fibres.
gb-woai‘)momad& - oGSy BTGPV DDVED.
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Dr. V.S.Krishna Govt, Degree College Viskhapatnam
PHYSICS SYLLABUS ADMITTED BATCH W.E.F. 2019-20

th :
B.Sc. 47 Seniester Physics
Paper IV: Thermodynamics &Radiation Physics

Work load: 60 hrs per semester 4 hrs/week

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

UNIT-II(12 hrs)

2. Thermodynamics
Introduction- Isothermal and adiabatic process- Reversible and irreversible processes-
Camnot’s engine and its efficiency-Carnot’s theorem-Second law of thermodynamics.
Kelvin's and Claussius 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-ITI(12 hrs)

3. Thermodynamic potentials and Maxwell’s cquations
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)

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 -applications of substances at lowtemperature-effects of chloro and fluoro

carbons on ozone layer.

UNIT-V(14 hrs)
5. Quantum theory o' radiation
Blackbody-Ferry’s bla k body-distribution of energy in the spectrum of black body-Wein’s
displacement law,Wcii's law, Rayleigh-Jean’s law-Quantum theory of radiation-Planck’s
law-Measurement of radiation-Types of pyrometers-Disappearing filament optical
pyrometer-experimental determination — Angstrompyrheliometer-determination of solar

constant, Temperature of Sun.
REFERENCE BOOKS:
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Suggested student activit' s
Student seminars, group ¢ scussions,

1
2
3
4
=
6.
7
8
9
1

lelugu Akademy, H vderabad G
' Qrivastava, S.K.Siaha& Abhay K.Jain, Eastern Fconomy Edition.
), Optics & Thermo lynamics, Jai Prakash Nath&Co [.td., Meerut

ics. Halliday/Resn cK Walker.C. Wiley India Edition 2007
« and Statistical Pliysics-N Brij Lal, P Qubrahmanyam, PS Hemne,

BSc Physics, Vol.2
Thermodynamics, I
Unified Physics Vo
Fundamentals of Il
Heat, Thermodynamic
S.Chand& Co.,2012

Heat and Thermodynamics- M5 Yadav,
11D Young, MW Zemansk

Anmol Publications Pvt. [td, 2000
University Physics. y,FW Sears, Narosa publishers, New Delht
aper 1V: Thermoc ynamics & Radiation Physics

Practical
2 hrs/week

Work load: 30 hrs
Minimum of 6 exper

iments to be done and recorded

Specific heat of a liquid —Joule’s calorimter -B
Thermal conductivitv of bad conductor-I ee’s method

Thermal conductivit of rubber.

Measurement of St 1n’s constant.

Specific heat of a | d by applying Newton’s law of cooling correction.
Heating efficiency « "electrical kettle wit1 varying voltages.

Thermoemf- therm couple - potentiome er

“an electric bulb (filament/torch light bulb)

Thermal behavior ¢!
Measurement of Stc n’s constant- emissive method

arton’s radiation correction

0. Study of variation © resistance with temperature - thermistor.

assignmen s, field trips, study project and experimentation

using virtual lab

Examples

Seminars _ At ic from any of the Units is given to the student and asked to give a
brie! eminar presentation

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

discuss and debate 1 it.

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

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

hydroelecFric power station - / Science Centres, any other such visit etc.

Study project -V based study of diffc rent satellites and applications.

Domain skills:

Logical derivation, exper’  wntation, problem so ving, data collection and analysis, measurement

skills

##%% Documental eviden ¢ s to be maintained ‘or the above activities

23



Dr. VS o vishna Govt, Degre  College (A), Visakhapatnam
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Short
Essay (8 Answer Total
‘7 Marks 4 marks marks




Dr. V.S, Krishna Govt, Degre » College (A), Visakhapatnam
11 1.Sc, SEMATTL: Course 3 2019-20

THERMOI YNAMICS
('recits (3

Time:3 Hrs. Max Marks: 60Marks

et Section <A
(5X8=40M)

Answer AL L questions

1a) Derive an expression for Maxwell’s Law of « istributions of Molecular speeds in a gas?
L€ 030D S'D LrHL DGO DSBS 3 Dol Eoralr B0 6y DS W S5

DB PECTD) GOy BOS0G -
OR
b) Define transport phenomena.
SPOiLPHL VDAL B)AOITD BD0Cs.
2 a) State and explain the second law of Thermo:lynamics. Derive an expression for the
efficiency of Carnot’s Engine?

S300E ¥ (53E Bocid Dawsr) A Doctoc.s°8) aogo GVE), BLS £ SLELT
=3

&oryBoSoc..
OR
b) Explain principle of increase of entropy and entropy disorder.
oS DEHEW B0B0ED JotFD o Trardio X DHBOI0G.
3 a) Define the four Thermodynamics potentials. Obtain Maxwell’s Thermodynamic equations
using these potentials?
Trenrd 6‘3 i3S "&S‘&vm Z)dsz'DoO , PRI 3.‘1)‘§D T3} Gfg 3S

PgorToRD TrRkC.
OR
b) Derive the equation Cp-Cv=R
Cp-Cv=R %Ds0rd0 GoryBodot.
4 a)Derive an expression for Joule-Thomson cooling.
&S an® $0DscTr 03 DAFFD) Gd\Bdocod.
OR
b) What is adiabatic demacnetization? How is th s principal used in producing law temperature?

28 g & Daoderio ¢ HTR? 62D cHaIrAed By &SR dor ToddenS

Dol
5a). Explain Ferry’s black bod'y and Wien’s blac < body.
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o8 s,\‘gafi})@ Oty 05 H RO e Hotdocs,

Q)
b) What is Pyrometer? Explain construction and working of disappearing filament optical
pyrometer?

DEWOLS wITHY. cyBEOaly O (o @y8pE L6 & DddosC:.

Section -B
(5X4=20 Marks)
Answer any Five of the following questions

6. Write a short note on “Mean free path” of a molecule in a gas?
STPOID RENYY DTN DEE0 (180D DHBoIOC.

7. Calculate the efficiency of a Carnot engine working between the temperatures 150° C and
30°C.

150°C &bam» 30 "C o &) £ S 5°8) oo B S8 T8) ousod.

8. Define Entropy. Show that in a reversible process entropy remains constant.
oS Ddsaoéod.&gﬁa;ﬁnbese D Dot %don" €080 INATD0C,

9. Write the working of Angstrom’s Pyroheliometer?
2508 0 DB DA Db I 5A DAV Fosod.

10. Calculate the temperaturc ol inversion in case of H, and CO, from the given data Tc for H, is -
239.9°C and for CO, IS 31°C.

@DNS Bgrodo ol H, o CO, v IS &I’ OO T3) ocsod.

H, adws), Tc 239.9.C . €O, aawsy. Te =31C.

11. Define solar constant. Explain briefly how is it measured?
Eole] %}U‘oSoix‘n QOG0 0D e S otr8 Yo JdBoBoC .

12. What is ozone layer? What are the uses of the ozone layer?
L85 6 ODTA 7 T GHC 7LD FPAIEAD .

13. Explain Joule Thomson e "ct.
25 @'35)35 2er0 A DHECH0t

26




College Viskhapatnam

Dr. V.5.Krishna Govt. Degree
E.F. 2019-20

PHYSICS SYLLABUS ADMITTED BATCH W.
n.Sc. 5" Semester Physics

I lectricity, M;lgnvlium& [ lectronics

Paper V'
Work load: 60 hrs per semester 4 hrs/week

UNIT-1 (12 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 infiniic conducting sheet of charge. Electrical potential - equipotential

surfaces- potential due to 1) a point charge, ii)charged spherical shell and uniformly charged

sphere.

2. Dielectrics:
Electric dipolemoment and molecular polarizability- Electric displacement D, electric
polarization P — rciition oetween D, E and P- Dielectric constant and susceptibility.

Boundary conditions 1t the ¢« lectric surface.

UNIT-II (12 hrs)

3. Electric and magnetic ficlds
Biot-Savart’s law, explanation and calculation of B due to long straight wire, a circular

current loop and sol noic — Lorentz force — Hall effect — determination of Hall coefficient

and applications.

4. Electromagnetic induction
Faraday’s law-Lenz’s lav- Self and mutual inductance, coefficient of coupling, calculation

of self inductance of a lono solenoid, energy stored in magnetic field. Transformer - energy
losses - efficiency.

UNIT-III (12 hrs)
5. Alternating currents and ¢/cctromagnetic waves
Alternating current - ko ation between current and voltage in LR and CR circuits,vector

diagrams, LCR series and paral le] resonant circuit, Q —factor, power in ac circuits.

6. Maxwell’s equations
Idea of displacement curi nt - Maxwell’s equations (integral and differential forms) (no
derivation), Maxwcll’s ave equation (with derivation), Transverse nature of
electromagnetic waves ’cyniing  theorem (statement and proof), production of

electromagnetic wav.« (1 lci 7 cxperiment).

UNIT-IV (12 hrs)
7. Basic electronics:
PN juction diode, Zener 7 le, Tunnel diode, I-V characteristics, PNP and NPN transistors

CB, CE ‘and’CC conligurati s - [2-lation betweena, B and y - transistor (CE) characteristics
-Determination of hv!.+i.d - meters, Transistor as an amplifier.
UNIT-V: (12 hrs)

8. Digital electronics
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Ret™

Number syster

and subtraction (
laws-statement and prool

OR gate, Hall adde

svatem and vice versa.Binary addition

 binary to decimal |
[De Morgan s

lement methods). Laws of Boolean algebra
ic logic gates, NAND and NOR as universal gates, exc lugive
wdder, Parallel adder circuits,

18 L ONvers

"¢ and

14

i

REFERENCE BOOKS

BSc Phy

}h«b'»u:—-

Edition.
3

Minimum ol ¢ ¢x;
1 Figl:l"\‘ &

Field alc
P\\r .‘ §13C
Zen:
Tra

S

2
3
4.
- ¥
6.
7
8
9.
10. Ver: ficat

Suggested stud o’
Student sen
using virtual |

Examples

Seminars

Group discuss
discu !

Assignment

Field trip

hydroelectric pow:: -

Study project

#%% Documen' ! e

Electricity and vay
Electricity, M
Principles

Digual Priney

Work load: 2

Wonr

LCI{ CiTCl‘ll SC1ICS i
Determination of ac-frequency —sonometer.
Verification of Kircho!"s laws and maximum power transfer theorem.

Logic Gaics- U, AN

I'“luou Akademy, Hyderabad.
. D.N. Vasudeva. S. Chand & Co.
Electronics. K. K. Tewari, R.Chand& Co.,

sics, Vol 3,

gne! |
lecti ics, V.K. Mehta, S.Chand& Co., : :
lew .0 Applications, A.P. Malvino and D.P.Leach, Mc GrawHill

Practica] Paner ViFleetricity, Magnetism & Electronics

2 hrs/week
~one and recorded
‘g coil galvonometer.
.| resonance, Q factor.

1ents !

Ol

- |
T3 Y 9

circular coil carrying current.
lode Characteristics

A . f
al

'a

S

. ies- Determination of hybrid parameters
.01 and NAND gates. Verification of Truth Tables.
can’s Theorems.

g |
¥

‘i. B \'!‘E)C i ix

o assignments, field trips, study project and experimentation

- A tonie fom any of the Units is given to the student and asked to give a

brie - ar presentation.
| - rorone of the units is given to a group of students and asked to
- »w 1 oblems may be given to the students from the different units and
d th-u1 to solve, :
- % sit1o Yatish Dhawan Space Centre, Sriharikota / Thermal and
tntons /1 once Centres, any other such visit ete.
'y “tudy I different satellites and applications.
‘meon, problem solving, data collection and analysis, measurement
¢ v cm ained for the above activities.
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[ S Krishng Gowt, Dogree College(A), Viskahapatnam
(w.e.f 2019-20)

Essay
Questions




Dr. V.S. KRISHNA GOVT. DEGREE COLLEGE (A) VISAKHAPATNAM.

SEMESTER -V III B.Sc Physacs
Paper IIT (Eleciric City & Electromics) Paper - III

Answer all the Questions u, (et hire iz ks !
L

@

®

SECTION (A)
8§ X 5=40Marks

Derive Elactric filed doe to umiformly charged sphere ”
2688 eSRtdels e Goy “DegBEBir D Slrimiot oo’

o
DaﬁmD.EdPuﬁ.hﬁemhﬁmbama(w:m?
D, Esfctin Pevh D%Dod o Sejgfie Sonodiinth croipln?
Expilain Biot-Savart I Dsmmmﬂmhmaﬂﬂméemh&mmwmm”
scin-asE Skt Dotoim o5 D Bap BREES Drigh oo Eet iy wips (BT
B Beh whvwid?

(o}
Define Cosficent of Seif inductance, Caikilare the self indocance due to 2 Jong Selenoed”
o (Bs fawdy Mo lotbin. o8 PEE ook Eot Sbo(bin Meoll Hirsteto
m%ﬁu?
Tl LCR siborsiioizly horoddtorr OEEnsolY

(o)
Obtainan equation for Poying Thearsm ?
Somoch Soposiinits Smtalin crotgla?

xpiaim hﬂ(hmmda&zﬂmﬂe‘?

EEEERE S Sin? 855 Mwﬁlmmv
(e}

MNMWEMM?

NPN iy’ Ll oo SESATinS Di0akin?

thM?
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Dr. V.S.Krishna Govt, Degree College Viskhapatnam
PHYSICS SYLLABUS ADMITTED BATCH W.E.F. 2019-20

B.Sc. 5" Semester Physics
Paper VI: Modern Physics

Waork load: 60 hrs per semester 4 hrs/week
UNIT-I (12 hrs)
1. Atomic and molecular physics
omic model- Sommerfeld’s elliptical orbits-relativistic

Introduction ~Drawbacks of Bohr’s at
correction (no derivation).Vector atom model and Stern-Gerl
numbers associated with it. L-S and j- j coupling schemes.Zeeman effect a

experimental arrangement.
Raman effect, hypothesis, Stokes and Anti Stokes lines. Quantum theory of Raman effect.
Experimental arrangement — Applications of Raman effect.

ach experiment - quantum
nd its

UNIT-II (12 hrs)
2. Matter waves & Uncertainty Principle
f matter waves, Properties of matter

Matter waves, de Broglie’s hypothesis - wavelength o
waves - Davisson and Germer experiment — Phase and group velocities.
(x and p), & energy and time

Heisenberg’s uncertainty principle for position and momentum
(E and t). Experimental verification - Complementarity principle of Bohr.

UNIT-III (12 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(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 and Shell model
(qualitative aspects only) - Magic numbers.

5, Radioactivity decay:
decay: basics of o-decay processes. Theory of a-decay, Gamow’s theory, Geiger
kinematics for B-decay, positron emission, electron capture,

Alpha
Nuttal law.p-decay, Energy
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, experimental techniques, Laue's
method and powder diffraction method.

7. Superconductivity:
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Dr. V.S.Krishna Govt. Degree College Viskhapatnam
PHYSICS SYLLABUS ADMITTED BATCH W.E.F. 2019-20

v &th g :
B.Se. 57 Semester Physics
Paper VI: Modern Physics

Work load: 60 hrs per semester 4 hrs/week

UNIT-I (12 hrs)
1.

Atomic and molecular physics

Introduction —Drawbacks of Bohr’s atomic model- Sommerfeld’s elliptical orbits-relativistic
correction (no derivation).Vector atom model and Stern-Gerlach experiment - quantum
numbers associated with it. L-S and j- j coupling schemes.Zeeman effect and its
experimental arrangement.

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

UNIT-II (12 hrs)

2.

Matter waves & Uncertainty Principle

Matter waves, de Broglie’s hypothesis - wavelength of matter waves, Properties of matter
waves - Davisson and Germer experiment — Phase and group velocities.

Heisenberg’s uncertainty principle for position and momentum (x and p), & energy and time
(E and t). Experimental verification - Complementarity principle of Bohr.

UNIT-III (12 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(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 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.p-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, experimental techniques, Laue’s
method and powder diffraction method.

Superconductivity:
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| ' ' ¢ « critical fie Meigsner effect
Introduction - experimental facts, critical temperature - critical fi¢ ld ‘| e
. y - ' - - - ; 1 ( ‘; (| 4 e
Isotope effect « Type 1 and type [l superconductors = BCS theory (elementary 1 /
applications of superconductors.

REFERENCE BOOKS

1. BSc Physics, Vol.4, Telugu Akademy, Hyderabad . |
2. Molecular Structure and Spectroscopy by G. Aruldhas. Prentice Hall of In(lm‘l New Delhi.
3. Modern Physics by R. Murugeshan and Kiruthiga Siva Prasath. S. ('ha.n.d & Co.

4. Modern Physics by G. Aruldhas & P. Rajagopal. Eastern Economy I{(.l:.tmn.

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

6. Quantum Mechanics, Mahesh C Jain, Eastern Economy Edition.

7. Nuclear Physics, Irving Kaplan, Narosa publishing House.

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

9. Elements of Solid State Physics, J.P.Srivastava, Prentice Hall of India Pvt., Ltd.

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

-

>
%" " Work load: 30 hrs
Minimum of 6 experiments to be done and recorded
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 pB-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 of a semiconductor using junction diode.
0. Energy gap of a semiconductor using thermister. '

Practical Paper VI:Modern Physics
: 2 hrs/week

ol A Rl e

e

Note: For all the above 8 practical papers the book “B.Sc Practical Physics” by C.L. Arora
Published by S.Chand & Co, New — Delhi may be followed.

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

Suggested s!udent activit@es

m semml:;s, group discussions, assignments, field trips, study project and experimentation

Seminars - A topic from any of the Units is given to the student and sked to gi

e iy
: il 2y € units 1s given to a group of students and asked to
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= Few problems may be given to the students from the different units and
asked them to solve.
= Visit to Satish Dhawan Space Centre, Sriharikota / Thermal and
C power stations / Science Centres, any other such visit etc.
- Web based study of different satellites and applications.




Dr VS Krishna Govt. Degree College(A), Viskahapatnam

BLUE PRINT(Modern Physics) Paper - 6
ks-60 Time-3Hrs. Credits:3
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Dr.V .S.Krishna Government Degree College(A) ,Visakhapatnam.
'III B.Sc Semester-V paper-6 Modern physics
Time-3hours Model Paper (wef 2017-2018) Max.marks: 60

- Germer experiment on Electron diffraction
) GO D — ﬁo"éB QWWQQDDOO@(OR)

Explain Heigenberg uncertinity principle for (a) Position and Momentum and (b)Time and

Energy
S0 SIFDTo0H BB SPOQD, ISVLH 020BODD BB esi)-?l)é@s QOSETR
D80t

3. Derive the Time Independent Schroedinger wave Equation .
STO0D BEEGOED TS0 BGors HESE0 &8y Bosod. (OR)

Write the postulates of Quantum Mechanics. A
one dimentional box.

S0 AIro8E TR0 A8, GDIGSIVD T aDod. DES0%H :ages":a SerdS T A6 SSors
RSB HR0DGo.

pply Schroedinger wave equation to particle in

4. Explain Liquid drop model and Shell model of nucleus.
DEA~eDL SoBso A0 BD Dot DT 0BasL SONG AT R DdBoL. (OR)

Explain Gamow's theory of Alpha decay.
esery 60 GRS B NGroTe) D3Bosod.

5. Describe the powder diffraction method for the analysis of crystal structure.
RYBEITLD DFVRS'D S°G DIGD HHAD D560,

(OR) g
Explain superconductivity and Meisner effect. Write any two applications of Superconductivity.
OETTES0 L0005 D) & HOBoL DIB0ch. AT EFEI0 TV, DD otk

29D CTAD FJPAVAW.
Section-B
Answer any FIVE of the following. (5X4=20)
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6. Explain L-S coupling and J-J coupling.
L-S Ro@rdo, J<) Dordouddd odbothy

7. Derive an equation for the wavelength of matter waves.

QOJATOTL B60rt BT DS VAEBTR) GO Botsod.

8. Derive Time Dependent Schrodinger Wave equation.
STOOR WEGHE §F B0 Bor DAEGEP) GEBotsod:

3. Explain Geiger-Nuttal Law
060 — JS ArEr) VOB
10. Derive Braggs Law.

A e) RS &GO B,

11. Explain Type- | and Type- Il Superconductors.
QOGO GS0 OO Bodisd BE0 BATETE VR DHBoLL

12. A sample was excited by the 4358 A line of frequency.A Raman line was observed at 4447 A.

Calculate the Raman Shift.

28 oS A 4358 A & edaso WOV 4447A 56 TS G SDDoDA. TV

DFDT TS oo,

13. Calculate the mass number of a nucleus whose radius is 3.9 x10 -15 m.(Given RO = 1.3 x 10-

15 m).

39x10-15m a=5.3°ganﬁo DOAPED SoWSo ads); g;s]gc"% [SEENCNY Gébo:;‘nm.).( RO=1.3x

10-15 m)
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Dr. V.S.Krishna Govt. Degree College Viskhapatnam
PHYSICS SYLLABUS ADMITTED BATCH W.E.F. 2019-20

B.Sc. 6™ Semester Physics
Paper-VII-(A)Elective (Electronics)
Elective Paper <VII-(A):Analog and Digital Electronics

No. of Hours per week: 04 Total Lectures:60

Unit<1 (14 Hours)

1. FET-Construction, Working, ch
depletion MOSFET, construction and working .
applications of MOSFET

Photo electric devices: Structure and operation, characteristics, spectral

application of LDR, LEDand LCD

aracteristics and uses; MOSFET-enhancement MOSFET,
drain characteristics of MOSFET,

response and

.PJ

Unit-1T (10Hours)

3. Operational Amplifiers: Ch
differential amplifiers, Op-Amp supply voltage, IC
Op-Amp, its parameter off set voltages and currents,

virtualground.

aracteristics of ideal and practical Op-Amp (IC 741), Basic
identification, Internal blocks of

CMRR, slew rate, concept of

Unit-III (10 Hours)
4. Applications of Op-Amp: Op-Amp as voltage amplifier, Inverting amplifier, Non-inverting

amplifier, voltage follower, summing amplifier, difference amplifier, comparator, integrator,

differentiator.

Unit-IV(14 Hours)
5. Data processing circuits: Multiplexers, De-multiplexers, encoders, decoders, Characteristics

for Digital ICs -RTL, DTL, TTL, ECL CMOS (NAND & NOR Gates).
6. 1C 555 Timer -Its pin diagram,internal architecture, Application as astablemultivibrator and

mono stable multivibrator.

Unit-V (12 Hours)
7. Sequential digital circuits:Flip-flops, RS, Clocked SR, JK, D, T, Master-Slave, Flip- flop,

Conversion of Flip flops.
8. Code Converters: Design of code converter, BCD to 7 segment, binary/BCD to gray, gray to

binary/BCD .design of counters using state machine.

Reference Books
I. Digital Electronics by G.K.Kharate Oxford University Press

2. Unified Electronics by Agarwal and Agarwal.
3. Op- Amp and Linear ICs by Ramakanth A Gayekwad, 4" edition PHI
4. Digital Principles and Applications by Malvino and Leach, TMH, 1996, 4™ edition.

5. Digital Circuit design by Morris Mano,PHI
6. Switching Theory and Logic design by A.AnandKumar ,PHI
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o ) srn s . L . A
/. operations amplifier by SV Subramanyam.

Elective Paper-VII Practical: Analog and Digital Electronics
2hrs/Week

Minimum of 6 experiments to be done and recorded
1) Characteristics of FET
2) Characteristics of MOSFET
3) Characteristics of LDR
4) Characteristics of Op-amp.(IC741)
5)Op-Amp as amplifier/inverting amplifier
6) Op-Amp as integrator/differentiator
7) Op-Amp as summing amplifier/difference amplifier
8) IC 555 as astable multivibrator
9) IC 555 as monostable amplifier
10) Master slave flip-flop
11) JK flip-flop
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Or. V.5.Krishna Gowt. Degree College Viskhapatnam

PHYSICS SYLLABUS ADMITTED BATCH W.E.F. 2019-20
B.Sc. 6™ Semester Physics
Cluster Electives VIIT-A
Paper - VIII-A<1: Introduction to Microprocessors and Microcontrollers

No. of Hours per week: 04 Total Lectures:60

Unit < 1 (10Hours)

1. Introduction to microc
embedded system, classification, applications ai
and non operational quality attributes, elementa

controllers

ontrollers:General purpose of computer systems,architecture of
2d purposes, challenges and designs, operational
| description of embedded processors and micro

Unit —11 (10Hours)
2. Microprocessors:Organisation of microprocessorbased system, 8085 microprocessor,its pin

diagram and architecture, concept of data bus. and address bus, 8085 programming, instruction
classification. stacks and its implementation, hardware and software interrupts.

Unit— II1 (15Hours)
3 8051 microcontroller:Introduction , block diagram, assembly language programming,
programme counter, ROM memory, data types and directives, flag bits PSW register, jump, loop

and call constructions
4. 8051 I/O Programming: Introduction to I/O port programming, pin out diagram, 1/O port pin
programming, bit manipulation, addressing modes, accessing memory, arithmetic and logic

instructions.

Unit — IV (13 Hours)

5. Timers:Programming of 8051
interrupts, serial communication in
6. Embedded system programming:
locating, down loading and debugging.

timers. counter programming, interrupts, externalhardware

terrupts, interrupt priority.
Structure of programming, infinite loop, compiling, linking

Unit -V (12Hours)
7. Embedded system design and development:Embedded

type generated after cross compilation, dissembler,

debugging.
8. Embedded product life cycle:Embedded product development life cycle, trends in embedded

industry.

system development environment, file
decompiler, simulator, emulator and

Reference Books
| )Embedded Systems.. Architecture,programming and design, R Kamal, 2008, TMH

2) The 8051 micro controller and embedded systems using Assembly and C, M.A Mazidi,

1.G.Mazidi and R.D.McKinlay, second Ed.. 2007 pearson Education India
3) Introduction to embedded systems K.V. Shibu, 1% edition, 2009 McGraw Hill
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4) Micro ( ontrollers in practice, 1 Susnea and Mitescu,2005,springer

N L L. s I - y » » M 4
l.lluhu Paper-VII-A-1 Practical: Introduction to Microprocessors and Microcontrollers
<hrs/Week

Minimum of 6 experiments to be done and recorded

I. To find that the given numbers is prime or not.

- To find the factorial of a number.

3. Write a program to make the two numbers equal by increasing the smallest number and
decreasing the largest number.

4. Use one of the four ports of 8051 for O/P interfaced to eight LED’s. Simulate binary counter
(8 bit) on LED’s.

5. Program to glow first four LED then next four using TIMER application.

6. Program to rotate the contents of the accumulator first right and then left.

7. Program to run a countdown from 9-0 in the seven segment LED display.

8. To interface seven segment LED display with 8051 microcontroller and display ‘HELP’ in
the seven segment LED display.

9. To toggle ‘1234 as 1324’ in the seven segment LED.

10. Interface stepper motor with 8051 and write a program to move the motor through a given
angle in clock wise or counter clockwise direction.

I'1. Application of embedded systems: Temperature measurement, some information on LCD
display, interfacing a keyboard.

J N
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B.Sc. 6" Semester Physics
Cluster Elective Paper VIIT-A-2: Computational Methods and Programming

No. of Hours per week: 04 Total Lectures:60

UNIT-I (12hrs)

1. Fundamentals of C language: C character set-Identifiers and Keywords-Constants -Variables-
Data types-Declarations of variables-Declaration of storage class-Defining symbolic constants-
Assignment statement.

2. Operators: Arithmetic operators-Relational operators-Logic operators-Assignment operators-
Increment and decrement operators-Conditional operators.

UNIT-II (12hrs)

3. Expressions and I/0 Statements: Arithmetic expressions-Precedence of arithmetic operators-
Type converters in expressions-Mathematical (Library) functions - Data input and output-The
getchar and putchar functions-Scanf-Printf simple programs.

4. Control statements:If -Else statements -Switch statements - The operators - GO TO - While,
Do - While. FOR statements - BREAK and CONTINUE statements.

UNIT-III (12hrs)

5. Arrays: One dimensional and two dimensional arrays - Initialization - Type declaration -
Inputting and outputting of data for arrays - Programs of matrices addition, subtraction and
multiplication

6. User defined functions: The form of C functions - Return values and their types - Calling a
function - Category of functions. Nesting of functions.Recursion.ANSI C functions- Function
declaration. Scope and life time of variables in functions.

UNIT-IV (12hrs)
7 Linear and Non - Linear equations: Solution of Algebra and transcendental equations-

Bisection, Falsi position and Newton-Rhapson methods-Basic principles-Formulae-algorithms
8. Simultaneous equations: Solutions of simultaneous linear equations-Guass elimination and
Gauss Seidel iterative methods-Basic principles-Formulae — Algorithms.

UNIT-V (12hrs)
9. Interpolations: Concept of linear interpolation-Finite differences-Newton’s and Lagrange’s

interpolation formulae-principles and Algorithms
10. Numerical differentiation and integration: Numerical differentiation-algorithm for
evaluation of first order derivatives using formulae based on Taylor’s series-Numerical

integration-Trapezoidal and Simpson’s 1/3 rule- Formulae-Algorithms.

Reference books:
| Introductory methods of Numerical Analysis: Sastry

2 Numerical Methods: Balaguruswamy
3. Programming in ANSI C (TMH) : Balaguruswamy
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4. Programming with ‘C'« Byron Gottafried, Tata Mec Graw Hill

Elective PaperVITT-A-2: Practical: Computational Methods and Programming
Jhrs/'Week

Minimum of 6 experiments to be done and recorded

1

> ]

3

h b

0.

?5

Write a program that reads an alphabet from keyboard and display in the reverse order.

Write a program to read and display multiplication of tables.

Write a program for converting centigrade to Fahrenheit temperature and Fahrenheit
iem ]1(‘1':“ ure cent igl'(ld C.

Write a program to find the largest element in an array.

Write a program based on percentage calculation, the grade by entering the subject marks. (If
percentage > 60 1 class, if percentage between 50&60 11 class, if percentage between 35&50

111 class, if percentage below 35 fail).
Write a program for generation of even and odd numbers up to 100 using while, do-while

and for loop.

Write a program to solve the quadratic equation using Bisection method.

Write a program for integration of function using Trapezoidal rule.

Write a program for solving the differential equation using Simpson’s 1/3" rule.
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B.Sc. 6™ Semester Physics
Cluster Elective Paper - VITEAY (Electronic Instrumentation

No. of Hours per week: 04 Fotal Lectures:60

Unit < 1 (12Hours)

. Basic of measurements:instruments accuracy , precision , sensitivity , resolution range, errors
In measurement, Multimeter , principles of measurement of dc voltage and de currents, ac
current and resistance, specifications of multimeter and their significance.

Unit <11 (10 Hours)

2. Electronic Voltmeter:Advantage over conventional multimeter for voltage measurement with
respect to input impedence and sensitivity, principles of voltage measurement (block diagram
only), specification of an electronic voltmeter/multimeter and their significance.

Unit- 111 (14 Hours)

3. CRO :Block diagram of basic CRO, construction of CRT, electron gun, electrostatic focusing
and acceleration(only explanation) , time base operation, synchronization, front panel controls,
specifications of CRO and their significance.

Applications CRO: Measurement of voltage ,dc and ac frequency , time period, special features
of dual trace, digital storage oscilloscope, block diagram and principle of working.

Unit = IV (12 Hours)

4. Digital Multimeter:Block diagram,working, frequency and period measurement using
universal counter, frequency counter ,accuracy and resolution.

5. Digital instruments:Principle and working of digitalinstruments, characteristics of a digital
meter, working principle of digital voltmeter.

Unit - V (12 Hours)

6. Signal generators:Block diagram explanation, specifications of low frequency signal
generators, pulse generator, function generator-working, Brief idea for testing, specifications.
Distortion factor meter, wave analysis.

7. Bridges:Block diagram, working of basic LCR bridge — specifications — block diagram and

working.

Reference Books
1. A text book in electrical technology by B.L.Thereja (S.Chand&Co)

2. Digital circuits and systems by Venugopal 2011 (Tata Mcgraw Hill)
3. Digital Electronics by SubrathaGhoshal 2012 (Cengage Learning)

Flective Paper-VIII-A-3: Practical: Electronic Instrumentation
2hrs/Week




Minimum of 6 experiments to be done and recorded . ol e
1. Study the loading effect of a multimeter by measuring voltage

resistance. d nts
: : i voltage and curre
. Study the limitations of a multimeter for measuring high frequency e

: " ing CRO.
. Measurement of voltage, frequency, time perl(_)d and.phase anglctus}lf{;g uency counter.
. Measurement of time period and frequency using universal counter/freq

& : : A
. Measurement of rise, fall and delay times using a CR 3 i : ’
. Measurement of distortion of a RF signal generator using distortion factor meter.

. Measurement of R, L and C using a LCR bridge/ universal bridge.

N W

~J O°N
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B.Sc. 6™ Semester Physics
Paper VII-(B)Elective (Materials Science)
Elective Paper ~VII<(B): Materials Science

}f‘,'._‘lf_"ﬁ“_ﬂ* per week: 04 J Total Lectures:60

UNIT-1 (12 hrs)

I Materials and Crystal Bonding: Materials, Classification, Crystalline, Amorphous, Glasses;
Metals, Alloys, Semiconductors, Polymers, Ceramics, Plastics, Bio-materials, Composites, Bulk
and nanomaterials. Review of atomic structure — Interatomic forces — Different types of chemical
bonds — Toniccovalent bond or homopolar bond — Metallic bond — Dispersion bond — Dipole
bond — Hydrogenbond — Binding energy of a crystal.

UNIT-II (12 hrs)

2. Defects and Diffusion in Materials: Introduction — Types of defects - Point defects- Line
defects- Surface defects- Volume defects- Production and removal ofdefects- Deformation-
irradiation- quenching- annealing- recovery - recrystallization andgrain growth. Diffusion in
solids- Fick’s laws of diffusion.

UNIT-ITI(12 hrs)

3. Mechanical Behavior of Materials: Different mechanical properties of engineering materials —
Creep — Fracture — Technologicalproperties — Factors affecting mechanical properties of a
material — Heat treatment - Cold andhot working — Types of mechanical tests — Metal forming
process — Powder — Misaligning — Deformation of metals.

UNIT-IV (12 hrs)

4. Magnetic Materials:Dia-, Para-, Ferri- and Ferromagnetic materials, Classical Langevin theory
of dia magnetism, Quantum mechanical treatment of paramagnetism. Curie’s law, Weiss’s
theory of ferromagnetism, Ferromagnetic domains.Discussion of B-H Curve.Hysteresis and

energy Loss.

UNIT-V (12 hrs)

5. Dielectric Materials:Dielectric constant, dielectric strength and dielectric loss, polarizability,
mechanism of polarization,factors affecting polarization, polarization curve and hysteresis loop,
types of dielectric materials, applications; ferroelectric, piezoelectric and pyroelectric materials,

Clausius -Mosotti equation.

Reference books
1. Materials Science by M.Arumugam, Anuradha Publishers. 1990, Kumbakonam.

2 Materials Science and Engineering V.Raghavan, Printice Hall India Ed. V 2004. New Delhi.
3. Elementary Solid State Physics, 1/e M. Ali Omar, 1999, Pearson India
4. Solid State Physics, M.A. Wahab, 2011, Narosa Publications
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Elective Paper-V11-B Practical: Materials Science
2Zhrs/Week

Minimum of 6 experiments to be done and recorded
1% Measurement

of susceptibility of paramagnetic solution (Quinck's Tube Method)
2. Measurement of magnetic susceptibility of spllds. :

n of coupling coefficient of a plezoelec?tr1c crys.tal.
4. Measurement of the dielectric constant of a dielectric Materials

5. Study the complex dielectric constant and plasma frequency of metal using surface plasmon
resonance (SPR)

< Determinatio

7. Study the hysteresis loop of a Ferroelectric Crystal. : .
8. Studz the B}iH curve of ‘Fe’ using solenoid and determine energy loss from hysteresis.
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v gth @ '
B.Sc. 6™ Semester Physics
Cluster Elective Paper VIIE-B-1 :Fundamentals of Nanoscience

No. of Hours per week: 04 Total Lectures:60

UNIT-I (12hrs)

1. Background and history: Emergence of Nanoscience with special reference to Feynman and
Drexler; Role of particle size; Spatial and temporal scale; Concept of confinement, strong and
weak confinement with suitable example; Development of quantum structures, Basic concept of
quantum well, quantum wire and quantum dot.

Finite size Zero, One and Two Dimensional Nanostructures, Concept of Surface and Interfacial
Energies. Physics of the solid state — size dependence of properties, crystal structures, Lattice
vibrations, Energy bands:- Insulators Semiconductors and conductors.

UNIT-II (12hrs)

2. Classification of Nanomaterials: Inorganic nanomaterials: carbon nanotubes and cones,
Organic nanomaterials: dendrimers, micelles, liposomes, block copolymers; Bionanomaterials:
Biomimtric, bioceramic and nanotherapeutics; Nanomaterials for molecular electronics and

optoelectronics.

UNITS-III (12hrs)

3. Macromolecules: Classification of polymers, chemistry of polymerization, chain
polymerization, step polymerization, coordination polymerization. Molecular weight of
polymers-number average and weight average molecular weight, degree of polymerization,
determination of molecular weight of polymers by viscometry, Osmometry and light scattering
methods.Kinetics of free radical polymerization, derivation of rate law.Preparation and
application of polyethylene, PVC, Teflon.

UNIT-IV (12hrs)
4. Molecular & Nanoelectronics:Semiconductors, Transition from crystal technology to

nanotechnology. Tiny motors, Gyroscopes and accelerometers. Nano particle embedded wrinkle
resistant cloth, Transparent Zinc Oxide sun screens.Bio-systems, Nanoscale processes in
environment. Nanoscale structures, Novel phenomena and Quantum control and quantum
computing. Single electron transistors, Quantum dots, Quantum wires.

UNIT-V (12hrs)

5. Biomaterials: Implant materials: Stainless steels and its alloys, Ti and Ti based alloys,
Ceramic implant materials; Hydroxyapatite glass ceramics, Carbon Implant materials, Polymeric
Implant materials, Soft tissue replacement implants, Sutures, Surgical tapes and adhesives, heart
valve implants, Artificial organs, Hard Tissue replacement Implants, Internal Fracture Fixation
Devices, Wires, Pins, and Screws, Fracture Plates.

Reference Books
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v A l‘t\';\dccp: Textbook of Nanoscience and Nanotechnology Chapter (McGraw-Hill
Professional, 2012), Access Engineering.

. C.N. R. Rao. A. Mu'ller. A. K. Cheetham. “The Chemistry of Nanomaterials :Synthesis,
Properties and Applications”, Wiley-VCH, 2006.

. C. Breachignac P. Houdy M. Lahmani, “Nanomaterials and Nanochemistry™, Springer, 2006.

rJ

(el

4. Guozhong Cao, “Nanostructures and Nanomaterials: Synthesis, Properties, and Applications”,

World Scientific Publishing Private, Ltd., 2011.

. Zhong Lin Wang, “Characterization of Nanophase Materials”, Wiley-VCH, 2004.

. Carl C. Koch, “Nanostructured Materials: Processing, Properties and Potential Applications”,
William Andrew Publishing Norwich, 2006.

v,
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Elective Paper- VIII-B-1: Practical: Fundamentals of Nanoscience
2hrs/Week

Minimum of 6 experiments to be done and recorded

. Determination of the Band Gap of Semiconductor Nanoparticles.

. Surface Enhanced Raman Scattering Activity of Silver Nanoparticles

. Conversion of Gold Nanorods into Gold Nanoparticles

. Bimetallic Nanoparticles

. Processing and Development of Nanoparticle gas sensor

. Magnetic separation/identification studies of nanoparticles

. Harvesting light using nano-solar cells

Nano-Forensic analysis to identify, individualize and evaluate evidence using nanophase

materials

‘OO\JQLAAL;JNH

9. Comparison of the performance of nanoparticles based conductive adhesives and conventional

non conductive adhesives.
10. Electrodeposition and corrosion behavior of nanostructured composite film

11. Photocatalytic activity of nanomaterials
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B.Sc. 6™ Semester Physics
Cluster Elective Paper <VIIEB-2: Synthesis and Characterization of
Nanomaterials

No. of Hours per week: 04 Total Lectures:60

Unit-1 (12 hry)

I. Nanomaterials synthesis: Synthesis and nanofabrication, Bottom-Up and Top-Down
approach with examples. Chemical precipitation methods, sol-gel method, chemical reduction,
hydrothermal, process. Physical Mehtods- ball milling, Physical Vapour deposition (PVD),
Sputtering, ChemicalVapor deposition (CVD), pray pyrolysis, Biological methods- Synthesis
using micro organisms and bacteria, Synthesis using plant extract, use of proteins and DNA
templates.

Unit-11 (12 hrs)

2. Classification of materials: Types of materials, Metals, Ceramics (Sand glasses) polymers,
composites, semiconductors.Metals and alloys- Phase diagrams of single component, binary and
ternary systems, diffusion, nucleation and growth. Diffusional and diffusionless
transformations.Mechanical properties.Metallic glasses. Preparation, structure and properties
like electrical, magnetic, thermal and mechanical, applications.

UNITS-III (12 hrs)

3. Glasses: The glass transition - theories for the glass transition, Factors that determine the
glass-transition temperature. Glass forming systems and ease of glass formation, preparation of
glass materials. Applications of Glasses: Introduction: Electronic applications, Electrochemical
applications. optical applications, Magnetic applications.

UNITS-IV (12 hrs)
4. Liquid Crystals: Mesomorphism of anisotropic systems, Different liquid crystalline phase

and phase transitions, Thermal and electrical properties of liquid crystals, Types Liquid Crystals
displays, few applications of liquid crystals.

UNITS-V (12 hrs)
5. Characterization Methods: XRD, SEM, TEM, AFM, XPS and PL characterization

techniques for nano materials.Electrical and mechanical properties, Optical properties by IR and
Raman Spectroscopy.

References books
1. Encyclopedia of Nanotechnology by M.Balakrishna Rao and K. Krishna Reddy, Vol.I to X,

Campus books.
2 Nano: The Essentials-Understanding Nanoscinece & Nanotechnology by T.Pradeep; Tata Me.

Graw Hill
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Cluster Elective Paper-

- Nanotechnology in Microelectronics & Optoelectronics, J.M Martine Duart, R.J Martin
Palma, F. Agullo Rueda. Elsevier

Nanoelectronic Circuit Design, N.K Jha, D Chen, Springer
; Handhpoli of Nanophysics- Nanoelectronics & Nanophotonics, K.D Sattler, CRC Press
- Organic Electronics-Sensors & Biotechnology- R. Shinar & J. Shinar, McGraw-Hill

VIII-B-2: Practical: Synthesis and Characterization of

Nanomaterials 2hrs/Week

Minimum of 6 experiments to be done and recorded

e

OO JONWL A WK

Synthesis of nanocrystalline films of 1I-VI compounds doped with rare earths by chemical
process.

- Synthesis of Alkaline earth aluminates in nanocrystalline form by combustion synthesis.

. Preparation of surface conducting glass plate by spray pyrolysis method

. Preparation of surface conducting glass plate by chemical route

- Fabrication of micro fluidic nanofilter by polymerisation reaction

- Absorption studies on the nanocrystalline films and determination of absorption coefficient.

- Determination of band gap from the absorption spectra using Tauc’s plots.
- Study of Hall effect in semiconductors and its application in nanotechnology.

- Measurement of electrical conductivity of semiconductor film by Four Probe method and

study of temperature variation of electrical conductivity.
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B.Sc. 6™ Semester Physics
Cluster Elective Paper ~VIIL-B-3: Applications of Nanomaterials and Devices

No. of Hours per week: 04 s 7 Total Lectures:60

UNIT-1 (12 hrs)

L. Optical properties: Coulomb interaction in nanostructures. Concept of dielectric constant for
hanostructures and charging of nanostructure, Quasi-particles and excitons. Excitons in direct and
indirect band gap semiconductor nanocrystals. Quantitative treatment of quasi-particles and
excitons, charging effects. Radiative processes: General formalization-absorption, emission and
luminescence. Optical properties of heterostrctures and nanostructures.

UNIT-II (12 hrs)

2. Electrical transport:

Carrier transport in nanostrcutures.Hall effect, etermination of carrier mobility and carrier
concentration; Coulomb blockade effect, thermionic emission, tunneling and hoping
conductivity. Defects and impurities: Deep level and surface defects.

UNIT-III (12 hrs)

3. Applications:Applications of nanoparticles, quantum dots, nanowires and thin films for
photonic devices (LED, solar cells). Single electron transfer devices (no derivation). CNT based
transistors. Nanomaterial Devices: Quantum dots heterostructures lasers, optical switching and
optical data storage. Magnetic quantum well; magnetic dots - magnetic data storage.Micro
Electromechanical Systems (MEMS), Nano Electromechanical Systems (NEMS).

UNIT-IV(12 hrs)

4. Nanoelectronics:Introduction, Electronic structure of Nanocrystals, Tuning the Band gap of
Nanoscale semiconductors, Excitons, Quantumdot, Single electron devices, Nanostructured
ferromagnetism. Effect of bulk nanostructuring of magnetic properties, Dynamics of
nanomagnets, Nanocarbon ferromagnets, Giant and colossal magneto-resistance, Introduction of
spintronics, Spintronics devices and applications.

UNIT-V (12 hrs)

5. Nanobiotechnology and Medical application:Introduction, Biological building blocks- size
of building blocks and nanostructures, Peptide nanowires and protein nanoparticles, DNA double
nanowires, Nanomaterials in drug delivery and therapy, Nanomedicine, Targeted gold
nanoparticles for imaging and therapy.

Reference books:
1.C.P. Poole, Jr. Frank J. Owens, Introduction to Nanotechnology (Wiley India Pvt. Ltd.).
2.8.K. Kulkarni, Nanotechnology: Principles & Practices (Capital Publishing Company).
3. K.K. Chattopadhyay and A.N. Banerjee, Introduction to Nanoscience & Technology (PHI
Learning Private Limited).
4. Richard Booker, Earl Boysen, Nanotechnology (John Wiley and Sons).

.



Cluster Elective Paper-VI11-B-3: Practical: Applications of Nanomaterials and Devices
2hrsWeek

Minimum of 6 experiments to be done and recorded

= Y R

. Synthesis of metal nanoparticles by chemical route.

Synthesis of semiconductor nanoparticles.

. Surface Plasmon study of metal nanoparticles by UV_—Visi_ble spectrophotometer.
. XRD pattern of nanomaterials and estimation of particle size.

. To study the effect of size on color of nanomaterials. : iz >
. Prepare a disc of ceramic of a compound using ball milling, pressing and sintering, and study

its XRD.

. Fabricate a thin film of nanoparticles by spin coating (or chemical route) and study

transmittance spectra in UV-Visible region.

. Fabricate a pn-diode by diffusing Al over the surface of n-type Si and study its [-V

characteristics.
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B.Sc. 6™ Semester Physics
Paper-V1I-(C) Elective (Renewable Energy)

Elective Paper ~VI1-C: Renewable Energy

\“_'_ of Hours per week: 04 ol e Total Lectures:60

UNIT-I (12 hry)

l‘. Introduction to Energy: Definition and units of energy, power, Forms of energy,
Lonservation of energy, second law of thermodynamics, Energy flow diagram to the earth.
Ongin and time scale of fossil fuels, Conventional energy sources, Role of energy in economic
development and social transformation.

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. Effect of pollution due to thermal power station, nuclear power
generation, hydroelectric power stations on ecology and environment.

UNIT-II (12 hrs)

3. Global Energy Scenario: Energy consumption in various sectors, projected energy
consumption for the next century, exponential increase in energy consumption, energy resources,
coal, oil, natural gas. nuclear and hydroelectric power, impact of exponential rise in energy usage
on global economy.

4. Indian Energy Scene: Energy resources available in India, urban and rural energy
consumption, energy consumption pattern and its variation as a function of time, nuclear energy -
promise and future, energy as a factor limiting growth, 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, Solar module and
array, Components of PV system, Applications of solar PV systems.

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, Wave
energy technologies, advantages and disadvantages.

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

UNIT-V (12 hrs)
9. Bio-Energy
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:t::f‘ik‘\ :nnj\ ‘l\u\nm\.\ Sources of biomass I‘)il'l'crcr‘ll‘ species Conversion of hinmﬂﬁ-‘i e

nergy through fermentation — Pyrolysis, gasification and combustion Aerobic and
anaerobic bio-conversion ~ Properties of biomass ~ Biogas plants — Types of plants — Design and
operation - Properties and characteristics of biogas.

References:
I. Solar Energy Principles, Thermal Collection &Storage, S.P.Sukhatme: Tata McGraw Hill
Pub., New Delhi.
Non-Conventional Energy Sources, G.D.Rai, New Delhi.
chmx able Energy, power for a sustainable future, Godfrey Boyle, 2004,
_The Generation of electricity by wind, E.W. Golding.
l1.01013\;11‘013::1 and Fuel Cells: A comprehensive guide, Rebecca Busby, Pennwell corporation
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 byG.N.Tiwari, M.K.Ghosal, Narosa Pub.,

2007.
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Elective Paper-VII-C: Practical: Renewable Energy
2hrs/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 pyrheliometer.

4. Measurement of I-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.
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B.Sc. 6™ Semester Physics
Cluster Flectives - VI
Elective Paper <VIILC-1: Solar Thermal and Photovoltaie Aspects

No. of Hours per week: 04 Total Lectures:60

UNTTA1 (12 has)

1. Basics of Solar Radiation: Structure of Sun. Spectral distribution of extra terrestrial radiation,

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
Thermoelectric pyranometer and pyrheliometer.

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; Selective Surfaces - preparation and
characterization, Types and applications; Anti-reflective coating.

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; Tracking systems; Parabolic
trough concentrators; Concentrators with point focus.

Unit-1I1 (14 hrs)

S. Solar photovoltaic (PV) cell: Physics of solar cell —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; Variation of efficiency
with band-gap and temperature.

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; Basic concept of Dye-
sensitized solar cell, Quantum dot solar cell.

UNIT-IV (8 hrs)
Solar PV systems: Solar cell module assembly — Steps involved in the fabrication of solar
module, Module performance, I-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.
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Solar PV applications: SPV systems; Stand alone, hybrid and grid connected systems, System

installation, operation and maintenances; Field experience; PV market analysis and economics of
SPV systems.

Reference Books:
I. Solar Energy Utilization, G. D. Rai, Khanna Publishers

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

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

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

S. 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

. Measurement of direct solar radiation using pyrheliometer.

. Measurement of global and diffuse solar radiation using pyranometer.
. Measurement of emissivity, reflectivity and transsivity.

. Measurement of efficiency of solar flat plate collector.

. Performance testing of solar air dryer unit.

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

. Study on solar photovoltaic panel in series and parallel combination.

~J ON W B WD e
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] o At B.Sc. 6" Semester Physics
Cluster Elective Paper ~VITI-C-2 :Wind, Hydro and Ocean Energies

No. of Hours per week: 04 Total Lectures:60

UNIT-I

L. I.“'_""d““i““: 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.

2. Wind Measurements:Eolian features, biological indicators, rotational anemometers, other
anemometers, wind measurements withballoons.

UNIT-II
3. \.\'ind Energy Conversion System:Aerodynamic design principles; Aerodynamic theories;
Axial momentum, blade element andcombine theory; Rotor characteristics; Maximum power

coefficient; Prandlt’s tip losscorrection.
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 energy generation; Standalone, grid connected and hybrid applications of wind
energy conversion systems, Economics of wind energyutilization; Wind energy in India;
Environmental Impacts of Wind farms.

UNIT-1V
6. Small Hydropower Systems: Overview of micro, mini and small hydro systems; Hydrology:

Elements of pumps andturbine; Selection and design criteria of pumps and turbines; Site
selection;Speed and voltage regulation; Investment issues load management and tariff collection;
potential of small hydro power in India.Wind and hydro based stand-alone hybrid power

systems.

UNIT-V
7 Ocean Thermal, Tidal and Wave Energy Systems:Ocean Thermal - Introduction, Technology

process, Working principle, Resource and site requirements, Location of OCET system,
Electricity generation methods from OCET,Advantages and disadvantages, Applications of

OTEC,
8. Tidal Energy - Introduction, Origin and nature of tidal energy, Merits and limitations, Tidal

energy technology, Tidal range power, Basic modes of operation of tidal systems.Wave Energy —
Introduction, Basics of wave motion, Power in waves, Wave energy conversion devices,

Advantages anddisadvantages, Applications of wave energy.

Reference Books:
1. Dan Charis, Mick Sagrillo, LanWoofenden, “Power from the Wind”, New Society Pub., 2009.
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" l\n.;h I_In_n. “\\'tr,d lurbines-Fundaments, Technologies, Applications, Economics”,

2ndEdition, Springer Verlag, BerlinHeidelberg, N, 2006.

Joshue Earnest, Tore Wizelius, Wind Power and Project Developmen™, PHI Pub., 2011.
]I” Burton, D. Sharpe, N. Jenkins, E. Bossanyi, Wind Energy Handbook, John Wiley Pub.,
2001.

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

Ly

¥

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

A Ti\\'ﬁﬁ. GN and Ghosal, MK, Renewable Energy Resources — Basic Principles and
applications, Narosa Publishing House,2007.

Cluster Elective Paper- VIII-C-2 Practical: Wind, Hydro and Ocean Energies
2hrs/Week

Minimum of 6 experiments to be done and recorded

. Estimation of wind speed using anemometer.

. Determination of characteristics of a wind generator

. 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.

1
2
3
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Cluster Elective Paper <VIII-C-3 :Energy Storage Devices
No. of Hours per week: 04 Total Lectureev

UNIT-1 (12 hr)

I. 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, bio-chemical,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-tubes inelectrodes.

UNIT-III (12 hrs)
3. Magnetic and Electric Energy Storage Systems:Superconducting Magnet Energy
Storage(SMES) systems: Capacitor and battery:Comparison and application; Super capacitor:

Electrochemical Double Layer Capacitor(EDLC), principle of working, structure, performance
and application.

UNIT-IV (12 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, 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
cellLmolten 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.
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Cluster Elective Paper <VI11.C.3; Practical: Energy Storage Devices
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 photovoltaic panel.
&

. Performance estimation of a fuel cell.
6. Study of effect of temperature on the performance of fuel cell.
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