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PROCEEDINGS OF THE VICE-CHANCELLOR

Sub:- ANU - Academic -UG Courses -CBCS -B.Sc III -Physics
VI Semester Syllabus - Approval - Orders - Issued.

Rel- l. Minutes of the meeting of the Board of Studies (UG) in B.Sc Physics
held on 23-lO-2O17.

2. Proceedings of the Vice-Chancellor dated 18-lO-2O17.
3. L€tter dated 23-1O-2017 of Dr. Y. Gowri Sankar, Chairmaa BoS (UG)

Courses in Physics.
4. Vice-Chancellor's orders dated, 12- I I -2O 17 .

ORDER:-
In partial modification of the earlier Proceedings issued in the ref (2) cited, the

Vice-Chancellor, after having considered letter of the Chairman in Physics UG BoS in ref
(3) cited, has approved the B.Sc III Physics M semester syllabus (Theory & Practical) under

CBCS pattern for the academic year 2017-18 prepared by the Board of Studies (UG) in

B.Sc Physics the titles of the Papers are mentioned below:

III B.Sc Ph VI Semester

Any one of the Elective Paper A or B or C:
l. Paper: VII (A): Analog and Digital Electronics

OR
2. Paper: VII (B): Materials Science

OR
3. Paper: VII (C): Renewable Enerry

Anv one of the Cluster Elective Papers A or B or C:
4. Paper- VIII-(Al): Introduction to Micro Processors and Micro controllers.

VIII-(A2) : Computational Methods and Programming.
VIII-(A3): Electronic Instrumentation.

OR
5. Paper: VIII(B-l): F\rndamentals of Nanoscience

VIII(B-2) : Synthesis and Characterization of Nanomaterials
VIII(B-3): Applications of Nanomaterials and Devices

OR
6. Paper: VIII (C-1): Solar Thermal and Photovoltaic Aspects

VIII(C-2): Wind, Hydro and Ocean Energies
VIII(C-3): Enerry Storage Devices.

IBY ORI'ERI

JOINT
Academlc

To
The Chairman and all members, Board of Studies (UG) in B'Sc Physics ANU.
All the Principals of the Affiliated Colleges under ANU area.
Copy to:
The Dean, Faculty of Physical Science ANU.
The Dean, CDC, ANU.
The Coordinator, UG (Exams), ANU
The Addl. Controller of Examinations, ANU.
Ttre In-Charge, ANU website.
The P.A. to Vice-Chancellor/ Registrar/Rector, ANU.



Andhra Pradesh State Council of Higher Education
B.Sc. PHYSICSSYLLUBUS UNDER CBCS
w.e.f.2015-16 (Revised in April 2016)

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

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

Third Semester
Paper III: 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
PaperVII:Elective (One)
Paper VIII:Cluster Electives (Three)

Practical l(Lab 7)
Practical 8.(Lab 8)

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

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

Paper - VIII (one cluster ofelectives (A-1,2,3 or B-1,2,3 or C-1,2,3) to be chosen

preferablyrelating to the elective chosen under paper - VII (A or B or C)

Cluster l(llr!
fapiiTiit-a- t. Introduction to Microprocessors and Microcontrollers

1

Proposed Electives in Semester - Vl



e+y stc-s -vlsEotEs,i4
Elective VII (A): (Electronics) ij

Semester -VI
Elective PaPer -VIl-(A) :Analog and Digital Electronics

Total Lectures:60

Y.";E+$iI,"J:t'lon. wo't'ing' characteristics anl':::yP::::,:*ffiment MosFEr'

deoletion MoSFET' """"iltti"" 
*J;;'fi; ' drain characteristics ol MoSFET'

applicarions of nAOSn!]. 'stics. spectral response and
z. pi'olo Lt".t.i. devices: Structure and operation' characten

alptication of LDR, LED and LCD

l5:iJl3*i'i;]rl i fi ers : characteristics o r ideat_and practical op-Amp ( lc 74 1 ). Basic

differcntial amplifiers' "o-J:;;;i;;;G'i9 
ia"nriti'uiion' tnternal blocks olop-Amp' its

prr#i., "ir *t 
voltagei and currents' CMRR' slew rate

ffi il[',1"f$i3p-Amp:op-Amp':':,r3g':*::*::]":,1i:1H11]TNon-invertin*
amplifier. voltage follower #;;il un1piinti' difflrence amplifier' comparator' integrator'

Unit-Iv(14 Hours)
5. Data processiug circuits: Multiplexers' De-multiplexers' encoders' decoders

6. lC 555 Timer -lts pin aiug'iln'initmal architecture' A'pplication as astable multivibralor and

mono stable multivibrator'

Unit-V (12 Hours). (, D, T. Master-Slave Flip- flops
;.Hilil&iiil "i"uit'' 

Flip-flops' RS' Clocked SR' Jl

differentiator.

8. Code Converters: Design of code converter'

binary/BCD.

BCD to 7 segment, binary/BCD to gay' gray to

Reference Books'i.oH;i;il;ics bv G'K'Kharate oxford Universitv Press

;. t;ii;;;ili;"nics bv Aganvat and Agarwal'

3. Op- Amp and Linear fCt uV n"mJ*in A GaYekwad' 4o edition PHI

a. Disital Principles *d App'i;;;;tirt'i"r1r; and Leach' rMH' 1996' 4tnedition

l. ;;i;;icircuit aesign tv M.''ris Mano'PHI

i. I',"'iJt"- ii.o,v io iogit attign bv A'AnandKumar 'PHI

i. op.tutioni amplifier by SV Subramanyam' -s\s\$\rl
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^illectivB Paper-VII-A : Practical: Analog and Digital Electronics

2hrsA eek-ilinirno* 
of O experiments to be done and recorded

1) Characteristics of FET

2i Characteristics of MoSFET
'l) Characteristics of LDR
+i Characteristics of Op-amp'(lC74l) -
i16r-nmo as amplifier/inverting amplifier

ri ri*Amo as i ntegrator/differentiator

;i il 
^d;; 

t*''i"ing amplifier/difflerence amplifier

8) IC 555 as astable multivibrator
qi tC SsS as monostable amPlifier

l0) Master slave fliP-floP

11) JK fliP-floP



Semester -VI

Cluster Elective - VIII-A
Paper :''VIII-A-1 Introduction to Microprocessors and Microcontrollers

Unit-I(12Hours)
l. Introduction to microcontrollers: General purpose of computer systems, 

-architecture
of embedded system, classification, upili*tiont and purposes' challenges and

t.rignr, operationat and non operationai quality attributes elemental description of

emGOAeO processors and micro controllers'

Unit -II (12 Hours)

2.Microprocessors:Organisationofmicropro^c:ssorbasedsystem'80S5microprocessor'- 
it, pi, Oiugtam and aichitecture, concept of data bus' and address bus'

3'8085programming,instructionclassification-datatransfer,Arithmaticinstructions,
logical instructions'

No. of Hours Per week: 03 Total Lectures:60

\ . \ . (--. So-srV-," B(>S

, \'1f U-^-l

Unit- lll (12 Hours) ---^-1,.. r^--,a^a hr^-^'i. 
soii *icrocontroller: Introduction, block diagram, assembly language programmlng

programme counter , ROM Memory ' 
Jump 

' 
loop and Call instructions

Unit - IV (12 Hours)

5. 8051 l/O Programming: Introduction to.I/O port programming' pin ::l-9:1C3'-' -tlO 
po.t pin-program"ting' bit manipulation' addressing modes' accesslng memory'

aritlunetic and logic instructions'

,rrJ.-I['f]"ed 
system programming: Structure of programming, infinite loop, compiling,

linking locating, down loading and debugging

T.Embeddedproductlifecycle:Embeddedproductdevelopmentlifecycle,trendsin
embedded industrY'

Reference Books
I )Embedded Systems.. Architecture'programming and desisn' R Kamat' 2008' TMH

ti rl" lost micro controller and embedded systems usrng 
-Assembly 

and C' M'A'Mazidi'

;hlffilai #il;;ilrii;; iecond Ed ' 2607 pearson Education rndia

iirri"-i'.*"..*teaa'o Jv'i'; Kn tTP:il:l'o*'' 200e McGraw Hill

+j iJi"t" C*o"llers in practice, I Susnea and Mitescu'2005'springer qs.*S*\-s

(\" r [-4q *rr2-e1)

,t\-d&
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cluster Elective Paper-VIII-A-1: Practical: Introduction to Microprocessors and

Microcontrollers 2hrsAUeek

Minimum of 6 experiments to be done and recorded

1. To find that the given numbers is prime or not'

2. To find the factorial ofa number.

,. wi 
" 

; pr"g.am to make the two numbers equal by increasing the smallest number and

decreasing the largest number.

4. Use onI ofthe iour ports of 8051 for O/P interfaced to eight LED's. Simulate binary counter

(8 bit) on LED's.
i. f.ogtu. to glow first four LED then next four using TIMER application'

L. Proi.u* to iotate the contents of the accumulator first right and then left'

Z. f.o!,u- a run a countdorvn 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 '123 4' as'1324' in the seven segment LED'

iO. fr,.fr"". stepper motor with 8051 and write a progmm to move the motor through a given

angle in clock wise or counter clockwise direction'

i ileppri""i., of embedded systems: Temperature measurement, some information on LCD

display, interfacing a keYboard.



Semester - Vl

No. of Hours Per week: 03

UNIT-I (l0hrs)

UNIT-V
S.InterPolations: ConcePt of linear interpolation-Finite differences-Newton's and Lagrange's

rinciples and Algorithms

l..Fundamentals of C language: C character. set-ldentifiers and Keywords-Constants -

Variables_Data typer-oect"a.at"ions of variables-Declaration of storage class-Defining

svmbolic constants-Assignment statement'
"i#;;;;'"";il;#" -'op..uioi.-n.rutionut 

operators-Logic operators-Assignment

"i1","*-f "...ment 
and decretnent operators-Conditional operators'

UNIT-II (10hrs)

3.Expressionsandl/ostatements:Arithmetic-expressions.Precedenceofarithmetic
operators-Type converters i. .-pr.rti"""Mathematicai (Library) functions - Data input and

output-The getchar and putchar hrnctions-Scanf-Printf simple programs'

4. bontrol statements:lf -gir. ,i.,.rn*,s -Switch statements - 1he operators - GO TO -

Wf,if", O" - Wf,ile' FOR statements - BREAK and CONTINUE statements

UNIT-III (l0hrs)

.5.Anays:onedimensionalandtwodimensionalalTavs.Initialization-Typedeclaration.
Inputting and outputting oi Ou* fo' alrays - Programs of matrices addition' subtraction and

multiplication

UNIT-IV (l2hrs)
6.LinearandNon-Linearequations:Solution.of.Algebraandtranscendentalequations-
Bisection and Newton_RJ-,upr#,n.tnoar-Basic principles-Formulae-algorithms

7. Simultaneous equationsi iotrrion, of simuitaneous linear equations-Guass elimination

and Gagss Seidel iterative ttttttJ"sutit principles-Formulae - Algorithms'

interpolation flormulae-P

9.Numerical differentia tion and integration: umerical differen tiatlon-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:
,."i;ffi;;;; ;ethods of Numerical Analvsis: Sastry

2. Numerical Methods: Balaguruswamy

i. nronru**ing in ANSI C (TMH) : Balaguruswamy 
^

i. illElilililE *itt ;c;- sv" cottarriea' rata Mc Graw Hill a\q:i\N-\tq
\ .\. 4.9es9<o* FesS

D.
f

)

H(

(#*T*\+'o^9

Cluster Elective Paper VIII-A-2: Computational Methods and Programming

Total Lectures: 60



ClusterElectivePaper-VIII-A-2:Practical:ComputationalMethodsandProgramming
2hrsA eek

Minimun of 6 experiments to be done and recorded

;. il.t";;;"d that reads an alphabet from.keyboard and display in the reverse order'

i. Writ" u prolrurn to read and display multiplication of tables'

i. Writ" u p.iu* for converting c"ntigrade to Fahrenheit temperature and Fahrenheit

temperature centi grade.

+. Write a program to find the largest elementin.* Tuy'
5. Write a program Uu."a o., p"."?ntage calculatior' the grade by entering the subjectmarks' (If

percentage > 60 I class, if p".""ntugp i"tween 50&60 II ilass' if percentage between 35&50

ill .l^q if p"t""ntage below 35 fail)'

6. Write a program fo. g"n"'uiion-# even and odd numbers up to 100 using while' do-while

and for looP.

;.;;.;;;gt.- to solve the quadratic equation using Bisection method'

i. w;i; ; ;.";t"- for integration of tunction using Trapezoidal rule'

;.. il;. 
" 

p."gram for soliing the differential equation using Simpson's 1i3rarule'



Semester -VI
Cluster Elective Paper -VIII-A-3 :Electronic Instrumentation

No. of Hours per week: 03 Total Lectures:60

Unit - I. (l2Hours)
1. Basic'bf measurements:lnstruments accuracy, precision , sensitivity , resolution range, elrors

in measurement, Multimeter , principles of measurement of dc voltage and dc currents, ac

current and resistance, specifications of multimeter and their significance'

Unit -II (10 Hours)
2. Electronic Voltmeter:Advantage over conventional multimeter for voltage measurement with

respect to input impedence and sensitivity, principles ofvoltage measurement (block diagram

oniy), specification ofan electronic voltmeter/multimeter and their significance.

Unit- III (1-l Hours)
3. CRO :Block diagram ofbasic cRo, construction ofcRT, electron gun, electrostatic focusing

and acceleration(only explanation) , time base operation, synchronization

Applications CRb: Meaiurement of voltage ,dc and ac frequency , time period

Unit - IV (12 Hours)
4. Disital Multimeter:Block diagram,working, frequency and period measurement using

u.,ireisaj counter, frequency counter ,accuracy and resolution'

s. oigi a instruments:Principle and working of digitalinstruments, characteristics ofa digital

meter, working principle of digitai voltmeter.

Unit-V(l2Hours)
O.-signuf generators:Block diagram explanation, specifications of low frequency signal

geneiatori, pulse generator, function generator-working

7. naag"., 
'Block 

diagram, working ofbasic LCR bridge specifrcations

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

5. Digital circuits and systems by Venugopal 201 1 (Tata Mcgraw Hill)

O. Oiiltat Electronics by SubrathaGhoshal 2012 (Cengage Learning)

Cluster Elective Paper-VIII.A-3: Practical: Electronic Instrumentation 2hrsAeek

Minimum of 6 experiments to be done and recorded

i. i'*ay ,t 
" 

r""aing effect of a multimeter by measuring voltage across alow and high resistance'

t. ild; the limitattns of a multimeter for measuring high frequency voltageand currents.

f . Ururur.."nt of voltage, frequency, time period and phase angle using CRO'

4. M"u.ur"-"nt of time period and frequency using universai counter/frequency counter'

5. Measurement of rise, fall and delay times using a CRO'

L. Mrurur"*"nt of distortion of a RF signal generator using distortion factor meter'

7. M"^ur"rn"rt of R, L and C using a LCR bridge/ universal bridge' C-s-ssrl$^ ^ -
,,. ..3. ra,- Ss-sc.-: taOS,\U.Y?

Ht L.-'

) (\. D v LA\rr-P4-\





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

ryTr.a
-z Paper VII I-B:l.Fundamentals of Nanoscience

z Paper VIII-B-2.Synthesis and Characterization ofNanomaterials
7 Paper VIII-B;l4pplications of Nanomaterials and Devices

Cluster 3 I

-Yrt'('
I Paper VIII-SrLSolar Thermal and Photovoltaic Aspects
I Paper VIII-Q].Wind, Hydro and Ocean Energies
7 Paper VIII-CJ.Energy Storage Devices

Practicals

Formula & Explanation

Tabular form +graph +circuit diagam
Observations

Calculation, graph, precautions & Result

Viva-Voce
Record

50 marks
6

6

l2
6

l0
l0

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

B.Sc. (Physics) (Maths Combinations)
Scheme of instruction and examination to be followed w.e.f. 2015-2016

2

S

No
Semester Title ofthe paper Instruc-

tion
hrs/week

Duration
of

exam(hrs)

Max
Marks
(extemal)

NOTE; Problems should be solved at the end of every chapter ofall Units.
l. Each theory paper is of 100 marks and practical paper is also of50 marks.

Each theory paper is 75 marks University Exam (extemal) + 25 marks mid Semester Exam
(intemal). Each practical paper is 50 marks external

2. The teaching work load per week for semesters I to VIis 4 hours per paper for theory
and2 hours for all laboratory (practical) work.

3. The duration ofthe examination for each theory paper is 3.00 hrs.

4. The duration ofeach practical examination is 3 hrs with 50 marks, which are to be

distributed as30 marks for experiment

l0 marks for viva
l0 marks for record



Thoery
I First Paper I: Mechanics& Properties of Matter 4 J 75

2 Second Paper Il: Waves & Oscillations J 75

J Third Paper II I: Wave Optics 4 J 75

4 Fourth Paper IV: Thermodynamics &
Radiation Physics

4 J 75

5 Fifth Paper V:Electricity, Magnetism& Electronics
Paper Vl: Modem Physics

4
4

75
75

6 Sixth PaperVll :Elective (One)

Paper VIII: Cluster Electives (Three)
4
4

J

J

75

75

Practicals
I First Practical I 2 J 50

2 Second Practical II 2 3 50

3 Third 2 3

4 Fourth Practical IV 2 3 50

5 Fifth Practical V 2 50

6 Practical VI 2 3 50

7 Sixth Practical Vll 2 3 50

8 Practical VIII 2 J <n

Model question Paper for all theory papers

Time : 3 hrs Max marks : 75

Section-A @ssay 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 three out of 5 questions from all units (I to V)
At least one question should be set from eac

Marks:5x3=15
h unit.

Section-C

Answer any two out of 5 questions set from all units Marks: 5x2 = 10

3

4

3

3

Practical III 50

3



Elcctive VI I-(t]): (Materials Science)

No. of llours per n cek: 0{ Total Lccturcs:60

UNIT-V (12 hrs)
I. nietectric Materials:Dielectric constant, dielectric strength and dielectric loss.

polarizability, mechanism of polarization,factors affecting polarization, polarization

cu*e and hysteresis loop, types ofdielectric materials. applications; ferroelectric'

piezoelectric and pyroelectric materials'

Reference books
I . Materials Science by M.Arumugam. Anuradha Publishers' 1990' Kumbakonam'

2.Materials Science and Engineeri-ng V.Raghavan, Printice llall India Ed. V 2004. Nerv Delhi'

3. Elementary Solid State Physics' l/e M. Ali Omar' 1999, Pearson India

4. Solid Stati Physics, M.A. Wahab,20ll' Narosa Publications

Fl,lective Paper-Vl l-B: Practical: Materials Science

2hrs/Week

Minimum of 6 experiments to be done and recorded

t. V"urr."rn"nt of susceptibility of paramagnetic solution (Quinck's Tube Method)

2. Measurement of magnetic susceptibility of solids'

3. Determination ofcoupling coelflcient ofa piezoelectric crlstal'

4. Measurement of the iielectric constant of a dielectric Materials

s. iirav m"."rplex dielectric constant and plasma fiequency of mctal using surface plasmon

1

resonance (SPR)
7. Study the hysteresis loop ofa Ferroelectric Crystal'

ti. a;;y ih" t]'-H 
"uru" 

of :Fe' using solenoitl and determine energl' loss liom hysteresis

Semester -VI
Elective Paper - VII-(B): Materials Science

UNIT-I (12 h rs)
l.Materials and Crystal Bonding: Materials, Classification. Crystalline, Amorphous, Classes;

Metals, Alloys, Semiconductors, Polymers, Ceramics, Plastics, Bio-materials, Composites, Bulk

and nanomaterials. Review of atomic structure - Interatomic iorces.

UNIT-II (12 hrs)
2. Defects and Ditlusion in Materials: Introduction - Types of defects - Point defects- Line

defects- Surface defects- Volume defects- Production and removal ofdefects- Deformation-

irradiation- quenching- annealing.

UNITJII(12 hrs)
l. Mechanlcal Behavior of Materials: Different mechanical properties of engineering materials -
Creep - Fracture - Technologicalproperties - Factors al'fecting mechanical properties of a

material.
UNIT-IV (12 hrs)
4. Magnetic Mateiials:Dia-, Para-, Ferri- and Ferromagnetic materials, Classical Langevin theory

of dia magnetism, Curie's law, Weiss's theory of f'erromagnetism, Ferromagnetic

domains.Discussion of B-H Curve.Hysteresis and energy l-oss'



Scmester -VI
Cluster Electives VIll-B

Cluster Elective Paper -VIII-B-l :Fundamentals of Nanoscience

No. of lkrurs per ucek: 0{ Total l,ectu res: (r0

UNIT-t ( l2h rs)
l. Backgroun<l and history: Emergence ofNanoscience with special reference to Feynman and

Drexlen"Role of particle size; Spatial and temporal scalel Concept of confinemcnt, strong and

rveak confinemeni rvith suitable example; Development of quantum structures. Basic concept of
quantum well, quantum wire and quantum dot'

Finite size Zero. One and Trvo Dimensional Nanostructures. Concept of Surlhce and Interl'acial

Anergi"s. Physics of the solid state size dependence of properties, crystal structures' Lattice

vibrations, Energy bands:- Insulators Semiconductors and conductors'

UNIT-II (l2h rs)
2, Classification of Nanomaterials: Inorganic nanomaterials: carbon nanotubes and cones.

O."guni. nunoruterials: dendrimers, micelles. liposomes, block copolymers; Bionanomaterials:

BiJmimtric. bioceramic and nanotherapeuticsi Nanomaterials for molecular electronics and

optoelectron ics.

UNITS-III ( l2hrs)j. Mr".orol"cuies: Classification of polymers, chemistry of polymerization'. .chain
poty.eri.ution, step polymerization, cooidination polymerization' Molecular weight of

polymers-number average and weighi average molecular rveight' degree oi polymerization'

determination of molecular *.lgn, If poly"is by viscometry' Preparation and application of

polyethylene. PVC. Teflon'

UNITJv (l2h rs)
4. Molecular & Nanoelectronics: Semiconductors, Transition lrom crystal technology to

nanotechnology.Tinymotors.Gyroscopesandaccelerometers.NanoparticleembeddcdrvrinkIe
resistant cloth. Transparent Zinc Oxide sun screens'

UNIT-V (l2h rs)
5.Biomaterials:lmplantmaterials:Stainlesssteelsanditsalloys'TiandTi.based.alloys'
Ceramic implant materials; HVirotyuputitt glass ceramics' Carbon lmplant materials' Polym':ric

i*pirni *oLriurs. Soft tissue 

""pr"."r*, 

iiplants. Snrures., Surgical tapes and_adhesives. heart

valve implants. Artificial orgonl. Hura Tissul replacemenl Implants, lnternal Fracture Fixation

Devices. Wires. Pins. and Scrervs. Fraclure Plates'

Reference Books
l.i'p*.r""p, r.xtbook of Nanoscience and Nanotechnology Chapter (McGrarv-Hill

Prol'essional. 201 2)' Access Engineering'

2. C. N. R. Rao. A. fr,fu"ffer. e. i]i:heeth"am' "The Chernistry ol Nanornaterials :Synthesis'

Properties and Applications". Wiley-VCll' 2006'

3.C.BreachignacP.tloudyM.Lahmani.'.NanomatefialsandNantlclretrristry...Springer.2006

2



4. Cuozhong Cao, "Nanostructures and Nanomaterials: Synthesis, Properties, and Applications'',

World Scientific Publishing Private, l-td.. 201 I .

5. Zhong Lin Wang, "Characterization of Nanophase Materials", Wiley-VCH.2004.
6. Carl C. Koch, "Nanostructured Materials: Processing, Properties and Potential Applications"'

William Andrerv Publishing Norwich. 2006.

Elective Paper- VIII-B-l: Practical: Fundamentals of Nanoscience

2hrs/Week

Minimum of 6 experiments to be done and recorded

I . Determination of the Band Gap of Semiconductor Nanoparticles'

2. Surface Enhanced Raman Scattering Activity of Silver Nanoparticles

3. Conversion of Gold Nanorods into Gold Nanoparticles

4. Bimetallic Nanopanicles

5. Processing and Development of Nanoparticle gas sensor

6. Magneticieparationiidentification studies of nanoparticles

7. l-larvesting light using nano-solar cells
g. Nano-Forlnsi"c analy;s to identify, individualize and evaluate evidence using nanophase

materials
o. cornpuri.on ofthe performance ofnanoparticles based conductive adhesives and conventional

non conductive adhesives.

10. Electrodeposition and corosion behavior of nanostructured composite film

I t . Photocatalytic activity of nanomaterials

Semester -VI
Cluster Elcctive I'aper -VIII-B-2 :Svnthesis antl Cha racteriza tion of

Nanomaterials

'I'otrrl Lectu res:60
No. of Hours Per rveek: 0{

Unit-I (12 hrs)
l,Nanomaterialssynthesis:Synthesisandnanol.ab.rication.Bottom.UpandTop-Dorvn
;;p;";;; t"ith e*a.pi"r. ctre*icii p'"cipitation methods'sol-gel method' chemical reduction'

i'r'aroih".rur, pro".r.. enyri.ui rt,t;lrroit- ball milling. Physical vapour deposition (PVD)'

iputt.ring. ChemicalVapor deposition (CVD)' pray pyrolysis'

UniGIl (12 hrs)
2. Classification of materials: Types of materials. Metals, Ceramics (Sand glasses) polymers'

composites, sem iconductors.Metal's'and alloys- phase diagrams olsingle cornponent. binary and

t"rnory ,yrt"rnr, ditTtrsion. nucleation and grorvth'

UNTTS-III (12 hrs)
3. Glasscs: The glass transition - theories lbr the glass transition' Factors that detellle the

glass-transition temperirture. Cto" io'nllng systelns- and. ease ofglass lormation' preparation of

slass marerials.Applications ,ri.crnrr.r, I'ntroduction: E-lectronic applications. Electrochemical

i=fplicati,,ns. ()ptical anplications' Magnetic applications'

3



UNITS-IV (12 hrs)
,1. Liquirl Crystals: Mesomorphisrn of anisotropic systems. Dit-fererrt liquid crystalline phase

and phase transitions. Thermal and electrical properties of liquid crystals. Types Liquid Crystals

displays. ferv applications of liquid crystals.

UNITS-V (12 h rs)
5. Characterization Methods: XRI).

techniqucs fbr nano materials.

References books

SEM. TEM, AFM, XPS and PL characterization

l,EncyclopediaofNanotechnologybyM.Ba|akrishnaRaoandK'KrishnaReddy.Vol.ItoX,
Campus books.

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

Grarv Hill
3.NanotechnologyinMicroelectronics&optoelectronics,J.MMartineDuart,R.JMartin

Palma. F. Agullo Rueda. Elsevier

4. Nanoetectronic Circuit Design, N.K Jha, D Chen, Springer

5. Handbook of Nanophysics- ilanoelecrronics & Nanophotonics, K.D Sattler, CRC Press

6. Organic Electronici-slensors & Biotechnology- R' Shinar & J' Shinar' McCraw-l-lill

ClusterElectivePaper-VIlI.B-2:Practical:SynthesisandCharacterizationof
Nanomaterials
2hrs/Week

Minimum of 6 experiments to be done and recorded

l. Synt't.ri, of nanocrystalline films of It-Vl compounds doped with rare earths by chemical

process.

z. Synthesis of Alkaline earth aluminates in nanocrystalline form by combusrion synthesis.

i. ri.furution of surl'ace conducting glass plate by spray.pyrolysis method

4. Preparation of surlace conducting glass plate by chem.ical route

5. Fabrication of micro fluidic nanofilter by polymerisation reaction

i. ,rCrorpri- studies on the nanocrystalline'fllms and determination olabsorption coefficient'

7. Determination ofband gap from ihe absorption spectra using Tauc's plots'

A. Strdy "iH"lf 
et'fect in iemiconductors and its application in nanotechnology'

9. Measurement ofelectrical conjuctivity ofsemiionductor film by Four Probe method and

study of temperature variation of electrical conductivity'
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Semester -Vl
Clustcr Electivc Papcr -VIII-B-J :Applications of Nanomaterials antl Devices

No. of Hours per rveck: 0-l Total Lectures:60

Ek'ctive Paper- Vlll-ll-3: Practical: '\pplications 
of Nanom:rterials and Derices

2hrs/Wcek

UNIT-I (12 hrs)
l. Optical properties: Coulomb interaction in nanostructures. Concept of dielectric.constant lbr

nanortructtir", and charging of nanostructure.Quasi-particles and excitons. Excitons in direct and

indirect band gap semico;ductor nanocrystals. Quantitative treatment of quasi-particles and

excitons. chargin g effects.

UNITJI (12 hrs)
2. Electrical transport:
Carrier transport in nanostrcutures.Hall etfect, 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)
J. appli"ution.: Applications of nanoparricles' quantum dots' nanorvires and thin fllms for

;;",;ri" 6i..r 1LiD, solar cells). Single electron transler devices (no derivation)' CNT based

transistors. Nanomaterial Dericer:' quaitum dots heterostructures lasers' optical switching and

optical data storage.

UNIT-IV(12 h rs)
4. Nanoelectronics: lntroduction. Electronic structure of Nanocrystals,Tuning the Band gap of

Nanoscale semiconductors, g.*aitont. Quantumdot' Single electron devices' Nanostructured

ferromagnetitm,e ffect of bulk nanostructuring of magnetic properties'

UNIT-V (12 hrs) , 1..:,.,:-.. Lr^^r...
5.NanobiotechnologyandMedicatapplication:lntroductitln.Biologicalbuilding-blocks-size
of building blocks and nunort,*t,tt'. Peptide nanowires and pro.tein nan:f1:'tl^'-)1r0"'O'"
nanowires. Nanomaterials t;-;;;; clelivery and therapy' Nanomedicine' Targeted gold

nanoparticles for imaging and therapy'

Reference books:
I .C.P. Poole. Jr. Frank J. (Jrvens' Introduction to Nanotechnology (Wi!e1 lndia Pr(' Ltd-)'

2.S.K. Kulkarni. Nunot..hnoingy: principles & practices (crpital Publishing company).

3. K.K. Chattopadhyay and ,r.liin"*4.-. Introduction to Nanoscicnce & Tcchnology (PHl

Learning Private Lirnited)'
.l.Richard"Booker,EarlBoysen.Nanotechnology(JohnWileyandSons).

Minimum of 6 experiments to be done and recorded

I . Synthesis of metal nanoparticles by chernical route'

2. Si nthesis ol' scmiconductor nanopaniclcs'

i. i'".t"*'pr".r"n ,rrav or..,ur nanopatticles by UV-Visible spectropholometer
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4. XRD oatem of nanomaterials and estimation of particle size'

i. fo urav ,fr" 
"ffect 

of size on color of nanomaterials'

;: p;il;;ir; 
"i..i".i" "i" "".p""rJ ".irg 

uar milling, pressing and sintering' and studv

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

trarsmittance spectra in UV-Visible region'

s. i;ffi;;;;-ir"J. uv airn"i"! er 
"":"r 

the surface of n-tvpe Si and studv its l-v

No. of Hours Pe

Elective VII-(C) :(Renewable Energy)

Semester -VI
Etective Paper -VII-(C) :Renewable Energy

r week: 04
Total Lectures:60

Y.-fl,l".u3"ltT] to Energv: Dennition *d "'lI ".TT:flr..,',:I"'i;-TT:Jln'.'*"'
conservation of energy, .".ora r.rri'oii#.oaf nu,ni"r, Energy flow diagram to the earth'

2. Environmental Effects: Environmental degradation due to energy production and utilization'

air and water pollution, dtplt';;';;';;;;1"v*' global warming' biological damage due to

environmental degradation' tfittl "r 
pJititron aut- to thermal power station' nuclear power

!'i".#i",iya#;i'i" po*"' stations on ecology and environment'

UNIT-II (12 hrs)
3.GtobalEnergyScenario:Energyconsumptioninvarioussectors,energyresources'coal,oil,
iuturut gu,, nucliar and hydroelectric power'

4. Indian Energv Scene: Energv. resource: *1]11: 
;;"'l;tJ,?, ifftl"#"#11'":l;?J.

*nru.otion, n"'ilu' tn"tgy - promise and future' energy i

use of new and renewable energy sources'

Y}#lli9#,?"rar enersv, SPectrar distribution.:-1,'"llii1":llliXl'5i,:'LTll'';:'f;'y""'
heating system, Applications' ffi;';fi;; ;;1;; ctu' rvpt-'"oi solar cells' Solar module and

ilHro Energy: Introduction' Principle of wind 
'energy 

conversion' Components of-wind

turbines, operation and ctrara#istitt #" *i'o tu'uint' 'qouaniuges 
and disadvantages of wind

mills, Applications of wind energy'

UNIT-IV (12 hrs) ^c ^^a,n thprmal enersv conversion' Tidal power

7. Ocean Energy: lntroduction' Principle of ocean thermal energy conversion' Tidal J

seneration. Tidal energy tJilil'il'!;t'gy f'o' *uuti' wu'i'energv conversion' wave

il;;;il";iAies, adiantages and disadvantages'

6
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UNIT-V (12 hrs)
9. Ilio-Energy

References:

Energy lr.m biomass Sources of biornass .- Difrercnt spccies - conversion of biomass intofuels 
..E19rgy through fermentation --plrorysis, gasification an6 combustion _ Aerobic andanaerobic bio-conversion - properties ot'hiomass - si"g"r ;i*" - fypes of prants - Design andoperation . Properlies and charactcrislics of biogas.

l' solar-Energy Principres, Thermar Colection &Storage. S.p.Sukhatme: Tata McGraw Hi,Pub., New Delhi.
2. Non-Conventional Energy Sources, C.D.Rai. New Delhi.
3. Renewable Energy, power for a sustainable fr,rr", -oAir"y 

Boyle,2004,
4. The Generation of electricity by wind, E.W. Goldin!.
5' Hydrogen and Fuel Ceris: A comprehensive guiie. Rebecca tsusby, pennwel corporation(2005)
6' Hydrogen and Fuel celrs: Emerging Technorogies and Appiications. B.Sorensen, AcademicPress 120 I 2.1.

7. Non-Conventional Energy Resources by B.H. Khan. Tata McGraw Hill pub.,2009.
8' Fundamentals of Renervabre Energy Reiources byG.N.Tirvari, M.K.Ghosar, i\arosa pub.,
2007.

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

Minimum of 6 experiments to be done and recorded
I . Preparalion of copper oxide selective surlace by chemical conversion method.
2. Pertbrmance testing of solar cooker.
3. Determination ofsolar constant using pyrheliometer.
4. Measurement of l-V characteristics of .solar cell.
5. Study the ellect ofinput light intensity on the performance ofsolar cell.
6. Study the characteristics of wind.

Semester -VI
Cluster Electives VIll-C

Cluster Elective Paper -VIII-C-l :Solar Thermal and photovoltaic Aspects

No. of I{ou rs per u,eek: 0{ Total Lectures:60

UNIT-I (12 hrs)
l. Basics of solar Radiation: Structure of Sun. Solar constant. concept of Zenith angle and air
mass. Detlnition oldeclination, hour angle. solar and suri'ace azimuth angles; Direcl. d]ffuse and
total solar radiation, Solar intensity measurentent _and pyrhelionteter.

l





2. Radiative Properties and Characteristics of Materials: Kirchof ls law - Relation betrveen

absorptance. emitiarrce and rellectance; Selective Surfaces - preparation and characterizat ion.

Types and applications; Anti-reflective coating.

UNIT-II (1.1 h rs)
3. Flat pLte Collectors (FpC) : Description of flat plate collector. Liquid heating type FPC.

Energy balance equarion.Efllciency, Temperature distribution in FPC, Dellnitions of tln

efficiency and collector efficiency, Evacuated tubular collectors'

Unit-III (14 hrs)
4.Sotar.photovoltaic(PV)cell:Physicsofsolarcell._Typeoiinterfaces,.homo,hetero
andschortky interfaces, Photovoltaic Efl'ect, Equivalent circuit of solar cell, Solar cell output

pu.ur","rr, Series and shunt resistances and its effect on cell efficiency; variation of efliciency

with band-gap and temPerature.

UNIT-IV (8 hrs)
ioi"i rv'ryrt"ms: Sotar celt module assembly - Steps involved in the fabrication of solar

module, Module peribrmance, l-V characterisiics, Modules in series and parallel, Module

frotection - ur. of Bypu$ 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

,"it o.l of testing the effici"ncy of SHWS; Passive space heating and cooling concepts' Solar

desalinator and diier, Solar thermal power generation'

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

i. a;i;; en.r!i- rrnaurentals, design. modeling and applications' G'N' Tiwari' Narosa Pub"

2005.
i. i"r", Energy-Principles of thermal energy collection & storage' S'P' Sukhatme' Tata Mc-

Grarv l-l ill Publishers, 1999'

4. Solar photovoltaics- Fundamentals, technologies and applications' Chetan Singh Solanki' PHI

Learriing Pvt. L1d.,

5. Science and Technology of Photovoltaics' P' Jayarama Reddy' BS Publications' 2004'

ClusterElectivcl,apcr.Vlll.C-l:Prtctical:solarThcrnraIandPhotor'oltaicAspects
2hrs/Week
Viniru," of 6 experiments to be done and recorded
'1. 

M.orur"rn.nt of ,li.""t solar radiation using pyrheliometer'

i. tut"orur.rn.n, ofglobal and dift-use solar radiation using pyranometer.

J. rul.uti,r"r"* of imissivity' rellectivity and transsivity'

4. M"o.ur",r"n, ofefliciency oisolar tlat plate collector'

5. Perlbrmance testing of solar air dryer trnit'

i. eii".i "i,li, "ngle 
in the etticicncv of solar photovoltaic panel'

i. sir.f, "" 
,olu, fihotouoltoic parrel in scries and parallel cotnhination'

8



No. of Hours per weck: 0{

Scmestcr - \'I
('luster Elt'ctive Paper -Vl I l-C-2 :Wintl, [l1dro and C)celn Energics

UNIT.I
l. Introduction: Wind generation, meteorology of lvind, world distribution of rvind. wind speed

variation with height, wind speed statistics. wind energy conversion principles; General

introduction; Types and classification of WECS; Power. torque and speed characteristics.

UNIT-II
2. Wind Energy Conversion System:Aerodynamic design principles; Aerodynamic theories;

Axial momenium, blade element andcombine theoryi Rotor characteristics; Maximum power

coefficient; Prandlt's tip losscorrection.

UNIT-III
3. Wind Energy Application: Wind pumps: Perlormance analysis' design concept and testingi

Principle of wind Lnergy generation; Wind energy in lntlia; Environmental lmpacts of wind

farms.

UNIT-IV
6. Small Hydroporver Systems: Overvierv of micro' mini and small hydro systems; tlydrology;

Ej;;";it or prrp. aniturbine; Selection and design criteria of pumps and turbines; Site

selection;Speed and voltage regulation;

UNIT-V
T.Ocean Thermal, Tidal and Wave Energy Systems:Ocean Thermal - lntroduction' Technology

pro""..,Wortingprinciple'Resource-and'siterequirements'LocationofOCETsystem'
ElectricitygenerationmethodslromOCET,Advantagesanddisadvantages'Applicationsof
OTEC,
s.'TiJur gn..gv _ Introduction, origin and nature of tidal energy, Merits and limitarions,wave

in".gv - lntioduction' sutl"t oiiuuu" motion, Power in rvaves' Wave energy conversion

devic"es. Advantages anddisadvantages' Applications of rvave energy'

Reference Books:
l. Dan Charis. Mick Sagrillo, LanWoofenden' "Porver from the Wind"' Nerv Society Pub" 2009'

2. Erich Hau. l'win,l Ttirbin.r-Fundamenrs, Technologies' Applications' Economics"'

2ndEdition, Springer Verlag, BerlinHeidelberg' NY'.2006' n., n..L -,n r r

:. .l.r.nr" gurn"ri. f'o"r" Wi.etius, Wind Porver aid Pr<riect Developmen". Plll Pub" 201 l'
4. T. Burton. D. Sharpe. N..1",*ins. E' Bossanyi' Wind Energl' tlandbook' John Wiley Pub"

2001 .

i. p",,1 Cip". "Wind Energy Llasics"' Chelsea Green Publications' 1999'

6. Khan. B.l l.. ..Non_Conv"ntio,rai en"r-sy Resourccs".-l Mll- 2nct urlition. Nerv Dclhi. 1009-

7. l'irvari, G.N.. ancl (lhosal. M.K. Reneivable Energy Resources - Ilasic Principles and

applicalions. Narosa Publishing l louse'2007'
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Cluster Electil'e Paper- VIII-C-2: Practical: \Yind, ll1'dro and Ocean Energies

2hrs/Week

Minimum of 6 experiments to be done and recorded

I . Estimation of wind speed using anemometer.
2. Determination oi characteristics ofa wind generator

3. Study the effect ofnumber and size ofblades of a rvind turbine on electric power output

4. Performance evaluation of vertical and horizontal axes wind turbine rotors.

5. Study the effect ofdensity ofwater on the output porver olhydroelectric generator.

6. Study the effect ofrvave amplitude and lrequency on the wave energy generated'

Semester - VI
Cluster Elective Paper -VIII-C-S : Energy Storage Devices

No. of Hours per rveek: 0.1 Total Leclures:60

UNITJ (12 hr)
i. en"rgy Storage:Need of energy storage; Differcnt modes of energy storage' Flyrvheel

storage, 
-Electricaiand 

magnetic energy storage: Capacilors.electromagnets; Chemical Energy

.,o.u!"' Th".,,o-chemical] photo-chJmical. tio-chemical.electro-chemical' fossil fuels and'

synthetic l'uels. Hydrogen for energy storage.

UNIT-II (12 hrs)
2. Electrochemical Energy Storage Systems: Batteries: Primary, Secondary' Lithium. Solid.

state and molten solvent baneries;-t-eaiacid batteriest Nickel Cadmium Batteries: Advanced

Batteries. Role of carbon nano-tubes inelectrodes'

UNIT-III (12 hrs)
J. nA"gn"ii" and Electric Energy Storage Systems: Superconducting Magnet .Energy
iiorg"[suesl systetns: Capacitor o,id bon"ty 

'Cornparison 
and application: Super capacitor'

UNIT-IV (12 hrs)
4.FuelCell:Fuelcelldetjnition.dilhrencebetrveenbatteriesandluelcells,fuelce|l
.".p-""". principle and working of luel cell. perlormance characteristics'elliciency'

UNIT-V (12 hrs)
i.'iyp"r'.i Fui Ce1., Alkaline iuel cell. polymer electrolye t'uel cell.. phosphoric acid luel

"ell.molt"n 
carbonate t'uel cell; solid oxide f'uel cell' applications of fuel cells'

REFERENCE BOOKS
I . J. ;";." and B. Squrensen, Fundamentals of Einergy Storage' John Wiley' NY' 1984'

2. M. Barak. Etectrociemical Porver Sources: Primary and Secondary Batteries by' P'

Peregrinus.lli.E. I 980.

i.P.D.D"unn. Renervable Energies. Peter Peregrinus Ltd' London' 1986'

l. B.visrronut1,an and M. A. Scibioh. Fuel CJlls-Principles antl Applications. L)nivcrsily Press'

2006.
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5. Hart, A.B and G.J.Womack, Fuel Cells: Theory and Application. Prentice Hall, NewYork,

t989.

Clustcr Elcctive Papcr -Vlll-C-3: l'ractical: Encrgl Storage l)evices

2hrsAtreek

Minimum of 6 experiments to be done and recorded

I . Study of charge and discharge characteristics oI storage battery.

2. Study ofcharging and discharging behavior ofa capacitor'

l. Determination ofefficiency of DC-AC inverter and DC-DC converters

4. Study ofcharging characteristics ofa Ni-Cd battery using solar photovoltaic panel.

5. Performance estimation of a fuel cell.

6. Study ofeffect of temperature on the perlbrmance offuel cell'
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