
@ADIKAVI NANNAYA UNIVERSITY :: ITAJAHMUNDRY
DEPARTMENT OF' PHYSICS

Pre-PhD Course work syllabus - (w.e.f. 2022)
Paper I: Recent Advances in Physics and Research Methodology

Unit- I: Introduction and Types of Research Studies
Meaning and objectives of research, motivation and dedication in research, criteria of good
research, ethics in research, plagiarism, scientific integrity, selecting a topic. irnportance ol
planning, planning experimentation, field work and accessing advanced tacilities. Def-ine Library
Research, Field Research and Laboratory Research; Explain Sarnple Survey, Sample Collection
and/or Preparation, Data Analyses, Hypothesis, Modeling, lnterpretation, and Conclusion

Unit-lI: Literature Review
Journals: Starrdard journals in Physical Sciences, hnpact flactor, Citations, r,vcb

based journals, Journal Metrics, Citations, h- index, writing a researcl.r paper, popular r,vebsitcs
for scientiflc literature, choosing joumal for sending research publications, styles of writing
references. Search engines like Science Direct, Web of Science, I.4djan Citation Index and
Googlc Scholar.

Unit III: Intellectual Property rights
lntrocluction to Intellectual Property Law-Evolutionary past - Intellectual Property Law Basics -
Types of Intellectual Property * Innovations and Inventiot'ts of Trade ref atgd trltellectual Propc'rty
Rights Agencies Responsible for Intellectual Property Registration '* htfiingelnent
Rcgulatory - Overusc or Misuse of Intellcctual Property Rights;!o;1pllancc ancl I.iahilitv
Issucs. Introduction to Copyrights - Principles of Copyright - Subjel0t I\4attcrs of Copyright -
Rights Afforded by Copyright Law -Copyright Owncrship Introdr-rction to PptortrLarv - Rights
and Linritations - Ri-ehts undcr Patent Law - Patent Requircments - Ownership and Transf'cr'
Patcnt Application Process and Granting of Patent - Patent Infiingcnrent and Litigation
lntcrnational Patent Law - Double Patenting - Patent Searching - Patcnt Coopcration Trcaty -
Ncw dcvclopments in Patent Law- Invention Developers anq Promotcrs. lntrocluction to
Tradenrark - Trademark Registration Process - Post registration procedure5 - Tradenrark
nraintenance - Transfer of rights - Inter parties Proceedings - Litigatiols in Tra{ernark,

Unit-lV: Research Ethics and Plagiarism
Researclr Ethics and Plagiarism: Rules and guidelines for research publications -Codc ol'
Research ethics, Authorship guidelines- Plagiarisrn policies of UGC apd its software in-fonnation
Irtforn,rationonUGCCarejournalslist..']'.].

Unit V: Preparation of Thesis: :

Structurc of thcsis, background of thc work, importancc of langiiagi,
systcnratic way of presentation, statistical analysis, use of graphical
prcparation of graphs and tables, discussion, comparison with priviqrts
rcsults, sumrnery and conclusions. _ 1i,,

llef'erences: 
: ' 

'

l.[]lum, Deborah and Mary Knudson, eds. A field guicle for science wrirerls: thc'oftlcial guicle of the

National Association of Science Writers, New York: Oxtbrd Universily Press, 1997.

2. tlooth. Wayne, Gregory G Colombo, Joseph M. Williams. The crafi of . Resc'arch Chiclso
University of Chicago Press, 1995.
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Model Question Paper

ADIKAVI NANNAYA UNIVERSITY :: RAJAHMUNDRY
DEPARTMENT OF PHYSICS
Pre-PhD Examination - 2022

Paper I: Recent Advances in Physics and Research Methodology

Titne: 3 Flours Max Marks: 100 M
Answer all the questions

Each question carried 20 marks

L Dcfinc Rcscarch and cxplain thc objectivcs critcria of good rcscarch ancl cthics in
research.

OR
Describe various steps involved in lleld research.

2. What are the standard joumals in physical sciences? Explain various journal rne trics
OR

Ilxplain how to choose a journal for sending research publications. Briefly explain abotrt
search engine like science direct and Indian citation index.

3. What is an intellectual property law and explain the basic types, ,inventions ancl

innovations in intellectual properly rights'?

OR
Describe Patent law, rights under patent law, application process, granting of patent and
new developments in patent law. a"

4, Describe the plagiarism rules and gr"ridelines lor research publications and coclc of
research ethics.

OR
Write about the plagiarism policies of UGC and explain about.UCC-CARE journals.

5. Explain the strr-rcture of thcsis, importance of the languagc scicntific ancl systcnratic
prcsentatiol'1.

OR
Explain thc statistical analysis and preparation of graphs and iablcs and eiplairr how tlo
you intcrpret the results and writc the conclusions.
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ADIKAVI NANNAYA UNIVERSITY :: TTAJAHMLTNDRY , 
'

Pre-PhD Course work syllabus - (w.e.f. 2072)' i , .

NANOSCIENCE AND ITS APPLICATIONSJT: Simhaclglam Bodd;). : 
I

C " o .},,d c,L lhy i./
Unit l: Fundamentals of Nanoscience and technology 'J ,it r- 

i

Introduction and emergence of Nanotechnology, Bottom up and Top ldown 
approaclies,

challenges in nanotechnology: Introduction to Quantum wells" Quantum rvires arid Quantum
dots; lntroduction to solid state physics - structures and energy bands: lntroduction to
physical, Electrical, Mechanical and other properties of Nanomaterials.
Unit 2: Synthesis of Nanomaterials
Types and strategies for synthesis of Nanomaterials depending on end applications, Zero -
Dimensional Nanostructures: Nanoparticles: Introduction, different strategies for synthesis of
these Nanomaterials and their technological applications: One- Dimensional Nanostructures:
Nanorods and Nanowires: Introduction, different strategies for synthesis of I D Narromaterials
and their technological applications: Two -Dimensional Nano structures. Thin film:
Introduction, different strategies for synthesis of 2D Nanomaterials {nd.their technological
applications: Special Nanomaterials and applications: IntrodLrction; difi'erent strategies for
synthesis of special Nanomaterials (e.g. carbon, micro and rnesoporous.;zeolitel,lbore-s5ell
structures, hybrid Nanomaterials, nanocomposites etc) and their technological applications.
Unit 3: Characterization of Nanomaterials
Introduction, structural characterisation, X-ray diffraction (XnO',por*[.r f ,ingf. crystal).
Srnall angle X-ray scattering (SAXS), scanning electron nricrosqgpy,(pEM), tlqrnsrnission
electron microscopy (TEM), Mechanical properties, Stress-strain c{rve. types of stiess strain
curves, Fracture mechanics, LVDT (a linear variable displacernent transducer)., Types of
loading.

Unit 4: Fabrication of Nanomaterials
Top-Down Approach-Planetary ball milling:
method). Microemulsion approach. Aerosol
deposition, Gas phase production Methods:
techniques, Atomic layer deposition.

Unit5:Applicationsofnanotechnologyinvarioustielcls
'.... :: '. i it:'::

Electronics and comnrunication systems, Optics, AgricultLrre, Irood. llir3ovable eneig).. $olar
energy, Fuel cells, Solar cells, Batteries, Defence, Aerospace, tr,,tarine, fuels,.Coolan{g and
Lubricants,SenSorS,Sportinggoodsandfabric.:
Refcrences:
L Charles P, Poole. Jr.& Frank J.owens. Introduction
I nc. Publ uslrers-2006.
2. Guozhong Cao Nanostructures and Nanomaterials, Synthesis. Properties and rippl icationi- linpeilial
College press. . .., 

:,1

3. T.Pradeep, "NANO: The Essentials. Understanding Nanoscience arrd Narrotechnology",Tata
McGrarv-Hill Publishing Cornpanylirnited 2007. i

l',,':::.to Nano technologl:. .lohn wiley$. sons
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Model euestion paper

ADIKAVI NANNAYA UNIVERSITY :: RA.IAHMIJNDRY
DEPARTMENT OF PHYSICS
Pre-PhD Examination _ 2022

Paper II: Nanoscience and its Apprications (Mr. Simhacharam Boddu)
-fime:3 Hours 3"t ?^^J*% , ;.

M Max N4arks: 100

Answer all the questions
Each question carried 20 marks

l. Explain the top-down and bottom-up methods ornanonratcriar prcperation.
OR

Describe various euantum structures and properties of. Nanonrateriars.

2' Explain the classification of Nanomaterials based on dimensionality and t6eir
syn thes i s.

OR
Explain various Special Nanomaterials, their svnthesis anrJ teclrnological applications.

3' Describe Structural characterisations- X-ray dilfr-action (XRD). Scanning eleclronmicroscopy (SEM), Transmission electron microscopy (TEIVI). i

OR
What is LVDT? Explain various types of loading techniques.

1' Briefly explain planetary ball rnilling methocl. spray pl,rolysis rnethod ancj electrcr
chernical deposition. 

t

OR
Explain CVD and pVD techniques.

Explain at what extent nanotecrrnorogy is being userur irr Ercctr.rrics,nd
comm un ication systenrs, defence, marine ancr aerospace engineerirrg.

OR
Describe various applications of nanotechnology to optics, Solar cells, Batteries,Sensors and Lubricants.
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ADIKAVI NANNAYA LINIVERSITY :: RAJAHMUNDRY
DEPARTMENT OF PHYSICS

Pre-PhD Course work syllabus - (w.e.f. 2022)
Paper I: Recent Advances in Physics and Research Methodology

Unit- I: Introduction and Types of Research Studies
iVleaning and objectives of research, motivation and dedication in research. criteria of good
research. ethics in research, plagiarism, scientific integritv. selecting a topic, importance ol
planning, planning experimentation, field work and accessing advanced facilities. Define Library
Research, Field Research and Laboratory Research; Expiain Sample Survey, Sample Collection
and/or Preparation. Data Analyses. Hypothesis. Modeling. Interpretation. and Conclusion

Unit-II: Literature Review
Journals: Standard journals in Physical Sciences, lmpact factor, Citations, rveb

based journals. Journal Metrics" Citations, h- index, writing a research paper, popular websites
for scientific literature, choosing joumal for sending research publications, styles of writing
references. Search engines like Science Direct, Web of Science, Indian Citation Index and
Goosle Scholar.

Unit III: Intellectual Property rights
Introduction to Intellectual Property l,aw-Evolutionary past - Intellectual Property Law Basics -
Types of Intellectual Property - Innovations and Inventions of Trade related Intellectual Property
Rights - Agencies Responsible for Intellectual Property Registration - Infringement -
Regulatory - Overuse or Misuse of Intellectual Property Rights -Compliance and Liability
Issues. Introduction to Copyrights - Principles of Copyright - Subiect Matters of Copyright -
Rights Afforded by Copyright Law -Copyright Ownership Introduction to Patent Law * Rights
and l.imitations - Rights under Patent Law - Patent Requircments * Olvnership and Transfer -
Patent Application Process and Cranting of Patent - Patent Infringement and Litigation -
lnternational Patent Law * Double Patenting - Patent Searching - Patent Cooperation Treaty -
New developments in Patent Law- Invention Developers and Promoters. lntroduction to
Trademark * Trademark Registration Process - Post registration procedures - Trademark
maintenance * Transfer of rights - Inter parties Proceedings - Litigations in Trademark.

Unit-IV: Research Ethics and Plagiarism
Research Ethics and Plagiarism: Rules and guidelines for research publications -Code of
Research ethics, Authorship guidelines- Plagiarism policies of UGC and its software information

- Information on UGC Care journals list.

Unit V: Preparation of Thesis:
Structure of thesis, background of the rvork. importance of language, grammar, scientific and
systematic way of presentation. statistical analysis, use of graphical representation. proper
preparation of graphs and tables. discussion. comparison with previous work. interpretation of
results, summery and conclusions.

References:

l.BIum, Deborah and Mary Knudson, eds. A field guide for science writers: the official guide of the

National Association of Science Writers. New York: Oxford University Press. 1997.

2. Booth, Wayne, Gregory G Colombo, Joseph M. Williams. The craft of Rescarch Chicago

University of Chicago Press, 1995.

3.Davis, Martha. Scientific Papers and Presentations. Sap Diegu Academic Press, 1997.
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Model Question Paper

ADIKAVI NANNAYA T]NIVERSITY :: RAJAI{MIINDRY
DEPARTMENT OF PHYSICS
Pre-PhD Examination - 2A22

Paper I; Recent Advances in Physics and Research Methodology

Tirne: 3 Hours N,fax Niarks: 100 N,{

Answer all the questions
Each question carried 20 marks

l. Define Research and explain the objectives criteria of good research and ethics in
research.

OR
Describe various types of research and explain sample survey. preparation, collection and
data analysis.

2. What are the standard journals in physical sciences? Explain their impact factor and
citations.

CR
Explain how to choose a journal for sending research publications. Briefly explain about
search engine like science direct and Indian citation index.

3. What is an intellectual properry law and explain the basic types, inventions and
innovations in intellectual property rights?

OR
Describe Patent law. rights under patent law. application prccess, granting of patent and
nerv developments in patent larv.

4. Describe the plagiarism rules and guidelines for research publications and code of
research ethics.

OR
Write about the plagiarism policies of UGCI and explain its software infbrmation.

5. Explain the structure of thesis, importance of the language scientifrc and systematic
presentation.

OR
Explain the statistical analysis and preparation of graphs.qyrd tables and explain hor.v do
you interpret the results and write the conclusions. ,a 
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ADIKAVI NANNAYA LINIVERSITY : : RAJAHMTINDRY
DEPARTMENT OF PHYSICS

Pre-PhD Course work syllabus - (w.e.f. 2022)
NAI[oscrENCE AI\[D ITS APPLTCATIONS (smt. B Durga Lakshmi)

Unit 1: Introduction and developments of Nanoscience and Technology
Introduction and emergence of Nanotechnology, Bottom up and Top down approaches,
Introduction to Physical,chemical and green method approaches : Their Advantages and
limitations ;Recent developments and challenges in nanomaterial preparation; Inkoduction to
solid state physics - structures and energy bands, surface to volume ratio, Chemistry in the
formation of Nanoparticles.

Unit 2: Synthesis and fabrication of Nanomaterials
Types and strategies for synthesis of Nanomaterials depending on end applications, Zero -
Dimensional Nanostructures: Nanoparticles: Introduction, different strategies for synthesis of
these Nanomaterials : One- Dimensional Nanostructures: Nanorods and Nanowires: Introduction,
different strategies for synthesis of lD Nanomaterials a Two -Dimensional Nanostructures. Thin
film: Introduction, di{ferent strategies for synthesis of 2D Nanomaterials,Physical method: ball
milling and laser ablation. Green method and Chemical method: : Precipitation method,
hydrothennal method, sol-gel method, combustion method; Calcination effect on structure of
nanomaterials

Unit 3: Charrcterization of Nanomaterials and Software tools
Introduction, structural characterisation, UV-vis spectroscopy (liquid and solid state). Fourier
Transform lnfrared spectroscopy(FTlR). Raman spectroscopy, elemental analysis of materials
,X-ray diffraction (XRD powder / single crystal). Small angle X-ray scattering (SAXS), Energy
Dispersive X-ray spectroscopy (EDX), scanning electron microscopy (SEM), transmission
electron microscopy (TEM), Atomic force microscopy (AFM), luminescence spectroscopy,
plotting tools in MS Excel, Origin, X'pert highscore
Unit 4: Study of Nanomaterial Properties
Study of Physical, Electrical, Mechanical properties of nanomaterials, Structural properties

,Thermal properties, Luminescent properties and other optical properties, Study of biological
properties of nanomaterials : Anti bacterial, anti fungal properties, anti oxidant properties, study
antidiabetic properties

Unit 5: Applications of nanotechnology
Medicine, Biology, Electronics and communication systems, Optics, Agriculture, Food,
Renewable energy, Solar energy, Fuel cells, Solar cells, Batteries, Defence, Aerospace, Marine,
Fuels, Coolants and Lubricants, Sensors, Sporting goods and fabric.Various applications based
on size of nanoparticles

References:
1. Charles P, Poole. Jr.& Frank J.owens, Introduction to Nano technology- John wiley& sons
Inc.Publushers-2006-
2. Guozhong Cao Nanostructures and Nanomaterials, Synthesis, Properties and applications- Imperial
College press.
3. T.Pradeep, "NANO: The Essentials, Understanding Nanoscience
McGraw-Hill Publishing Companylimitad 20A7 .

and Nanotechnology",Tata
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2.
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Model Question Paper

ADIKAVI NANNAYA UNWERSITY : : RAJAHMLINDRY
DEPARTMENT OF PHYSICS
Pre-PhD Examination - 2022

Paper II: Nanoscience and its Applications (Smt. B Durga Lakshmi)

Time:3 Hours Max Marks: 100 M
Answer all the questions

Each question carried 20 marks

Explain about nanotechnology and bottom up and top down approaches and challenges in
nanotechnology.

OR
Discuss about recent developments and various limitations in the preparation of
nanomaterials

Classifu Nanomaterials based on dimensionality and their synthesis.

Describe various synthesis methods .f rr3*p*icles. Explain advantages and
disadvantages of each method

Describe Structural Characterisations- X-ray diffraction (XRD), Scanning electron
microscopy (SEM), Transmission electron microscopy (TEM).

OR
Describe Optical Spectroscopy, UV-Vis Spectroscopy, Infrared spectroscopy.

Discuss about the structural, thermal , optical properties of nanomaterials

OR
Discuss about the study of various biological properties of nanomaterials

Explain at what extent nanotechnology is being useful in Medicine, Electronics and
Communication systems.

OR
Describe various applications of nanotechnology in fields of agriculture, food and
renewable energy.

W

4.

5.
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ADIKAVI NANNAYA LNIVERSITY :: RAJAIIMUNDRY
DEPARTMENT OF PHYSICS

Pre-PhD Course work syllabus - (w.e.f. 2022)
Paper I: Recent Advances in physics and Research IVlethodology

Unit- I: Introduction and Types of Research Studies
Meaning and objectives of research, motivation and dedication in research, criteria of good
research, ethics in research, plagiarism, scientific integrity, selectirrg a topic, iprpor-tancc .t'
planning, planning experimentation, field work and accessing advanced facilities. Def-ine [,ibrary
Research, Field Research and Laboratory Research; Explain Sarnple Survey, Sample Collecti.n
andlor Preparation, Data Analyses, Hypothesis, Modeling, lnterpretation, ancl Conclusion

Unit-ll: Literature Review
Journals: Standard journals in Physical Sciences, hnpact f'actor, Clitations, *,ct:r
based journals, Journal Metrics, Citations, li- index, rvriting a rcscarch papcr. popular *.cbsitcs
for scientific literature. choosing journal for sending research publicaiion., ity,l., of wr.itiru
ref'eretlces. Search engines like Science Direct, Web of Science, Indran Citatron Index ard
Gc-roglc Scholar. l

Unit III: Intellectual property rights
Introduction to Intellectual Property Law-Evolutionary past - Intellectual property Law Basics -Types of Intellectual Property- Innovations and Inventions of Trade related Intellect,al property
Rights Agencies Responsible for Intellectual Properly Registration - Infi-ipgeprept
Rcgulatory - Overuse or Misuse of Intellcctual Property Rights -Corrplian.. und Liabiliry
Issucs' Introduction to Copyrights - Principles of Copyright - Subject Matters of Copyriglrt -Rights Aftorded by Copyriglrt Law -Copyright Ownership Introduction io patenr l-aw - I{ighrs
and Linritations - Rights undcr Patent Law * Patent RcqLrirements - Ownership and l'ransl'cr -Patcnt Application Proccss and Granting of Patcnt - Patent Intiinscnrent ancl L,itigation -
Intcrnatiottal Patcnt Law - Double Patenting - Paterrt Searching - patcnt Coopcration Trcary
Ncrv cJcvclopmcnts in Patcnt Law- Invention Dcvclopers and Plorlotcrs. lntrocluctio, t.
Tradenlark - Trademark Registration Process - Post registration proccdur.cs - Traclcr,ar.k
tllaitltenance - Transf'er of rights - Inter parties Proceedings - Litigatiohs in Trademark.'

Unit-lV: Research Ethics and plagiarism
Research Ethics and Plagiarisrn: Rules and guidelines lor research publrcatiops -Codc of'
Research ethics, Authorship guidelines- Plagiarisrn policies of UGC and its software inlorntatio,
- Inlorrnation on UGC Care journals list. , . , 

,

Unit V: Preparation of Thesis: : :

Structltre of thesis, background of thc work, inrpor-tance of languagc, graprnrar, sc;ientific ancl
systcnlatic way of prescntation, statistical analysis, use of graplrircal- reprcscntatior, pr..,cr.
prcparation of graplis and tables, discussion, cornparison with prc'vit-rus r,r,or-k, iptcrpr.ctation .l
rcsults" sun'llucry arrd concl usiorrs.

i,

lleferences: 
:

l.Blunr, Deborah and Mary Knudson, eds. A field guicle for science rvriters; the offlcial g,ide'of'the
Natronal Association of Science Writers, New York: Oxford Univc'rsit1, press. lL)r)7. "

2. Booth' Wayre, Gregory G Colonrbo, Joseph M. Williams. -l'lie crafi:of' llesear:ch ('hicrruo
University of Chicago Press, 1995.

3.Davis, Martha. Scientific. Papers and Presentations. San Diego: Acadcrnic.llress. 1997.,f
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Model Question paper

ADII(AVI NANNAYA UNIVERSITY :: RAJAHMTJNDRY.
DEPARTMENT OF PHYSICS

Pre-PhD Examination - 2022

Paper I: Rcccnt Advances in physics and Research Nlethodology

Time: 3 Hours Max iVlat.ks: 100 NJ

Answer all the questions
Each question carried 20 marks

1- Define Research and explain the objectives criteria of good
research.

OR
Describe various steps involved in field research.

type s. invcntions arrd

i

rcscarch and cthics irr

2' What are the standard joumals in physical sciences? Explain varigus journal rlctrics
OR

Explain how to choose a journal for ser-rding research publicatiorrs. Briefly explail about
search engine like science direct and Indian citation index.

3. what is an intellectual property law and explain the basic
innovations in intellectual property rights?

OR
Describe Patent law, rights under patcnt law, application process, granting gf patc,t ard
new developments in patent law.

4' Describe the plagiarism rules and guidelines lbr research publications ald coc1e ol
research ethics.

OR
Write about the plagiarism policies of UGC and explain about UGC-CARIJ.journals.

5' Explain the structure of thesis, irnportance of thc languagc scientiflc ancl systepratic
prescntation.

OR
Explain the statistical analysis and preparation of graphs ancl tablcs and cxplaip Sorv 4o
you interprct thc rcsults and write the conclusions.
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ADIKAVI NANNAYA UNIVERSIfY :: R^.IATIM.JNDRY
DEPARTMENT OIT I)H YSIt.S

Pre-PhD Course work syllahus 1u.e.L 2022)NAN.S.IENCE AND ITS AppLICATIoNs (Mr. Suresh parnaik ratml
Unit I : Fundamentals of Nanoscience and tech no ,rrf 

rYLd^' A;n 
, ;, 

, 
.

Introduction and emergence of Nanotechnology, t3oitorn ,p and Top down approaches,challenges in nanotechnology: Introduction to euantLrnr r'ells. euan,rr, *ir.r'rnd euanturndots; Introduction. to solid state physics - structu'es and cnergy bands; Introduction tophysical, Erectricar, Mechanicar and othe. properties .r Narorrateriars.Unit 2: Synthesis of Nanomaterials
Types and strategies for synthesis of Nanomateriars depcncJirr-r on end apprications . Zero -Dintensional Nanostructures: Nanoparticles: Introductior,. .iit'terent strategies fbr synthesis ofthese Nanomaterials and their technological applications: orrc- [)inrensional Nanostructures:Nanorods and Nanowires: Introduction' different strategies fbr synthesis,of lD Nanomaterialsand their technological applications: Two -Dinrensionar Nano structures. T.hin firm:Introduction' different strategies for synthesis of 2r) Nanonraterials and their technorogicarapplications: Special Nanomaterials and applicatiorrs: Irrtrocrucrion, Qifl'erent strategies fbrsynthesis of special Nanomaterials (e.g. carbon. nricro and,r.roporoiir. zeolites.rcore-shellstructures' hybrid Nanomaterials, nanocomposites etc) and their techn.logical applications.Unit 3: Characterization of Nanomaterials

Introduction, structural characterisation, X_ray dilliaction (XRD po*def / single.crystal).Small angle X-ray scattering (SAXS), scanning clcctron rnie rosgopll (SEM), iransmissionelectron microscopy (TEM), Biomaterial characrerittrtion. ce lr culture, cell proliieiation. cellviability' in-vitro' in-vivo methods, biocompatitrilit-v. bio-dcgr.dability,. biotoxicity.Unit 4: Fabrication of Nanomaterials '.'" ""s'
Top-Down Approach-pranetary barr rniring:. Borrorr-up appn,ach."1-wet chemica,),slnrhesismethod). Microenrursion approach. Aerosor sy,nthcsis. Spru,r py.r:ory.sis" ereclro. chemicar

[:ffi;: ffi,:T;:,::rffi"fl Methods: Ph''t'sicar anc] che,riclrl .vapoe; #I,ffi
Unit 5: Applications of nanotechnology in various fields :..i i,'. ,, I L i .

Medicine,Biology,Bio-implantmaterIals,stecl,l.irarritttnba'-l;]"]llll^
surgical tapes, adhesives, Fracture fixation devices. 

scd irnplant ,rateriali, Sutures,

References: i ,' ;i ;,..: .,

J;..?i,ifi1i,J; ifff Jr.& Frank J.owens, rntrodticri.rr ro Nar*r r".hnntogy_,iorrn *lrJy& sons

3",#I:rlcao 
Nanostructures and Nanomaterials. S'rrlhesis" p'o1.rc11i95 hhcl applicarioris- trnperial

3' T'Pradeep, "NANO; Jhe Essentials, Understancring Naroscic 
' i 'r ' . r 'r 'r;

McGraw-Hill Publishing companylim ir"'a iool. :nce and N4notechnolggvl',Tata
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ADIKAVT NANNAYA UNIVEITSI I'Y :: I{A.IAHMUNDRY

Pre-phD Examination - 20t21Paper II: Nanoscience and its Apprications..(Mr. suresh patr;aik pakki)
Time: 3 Hours h nn d;cr;* --,\:r't ' '^

Max Marks: I00

Answer all the questions
Each question carried 20 nrarlis

l' Explain the top-down and bottom-up rnelhocls .r'rr.rrlraterial preperaticln.
Describe various euantum structures r,r?|r,,o.r,ies of. Nanornateriars.

2' 
,u;11:l,rtne 

classification of Nanornurcriars rr,sccr on dirnensionarity and their

Explain various Special Nanomaterir,r, ?,11,, s,r nlhcsis and rechnologicar apprications.
3' Describe Structural characterisatiorrs- X-r,1 clif)iireri., (XRI)). Scanning electronmicroscopy (SEM), Transmission electr.orr nticr{rscopr ( I EM). .,1, 

i

oR
Write about biomateria I characterizat ion tec h n ic1 Lres,7

4' Brieflyexprain pranetary bail miiling rnethocr. spra' p,\rorysis rnetho<J and ere*rochemical deposition. ''vICr\ I"\'t", .. 
,.

oR

5' Explain about biornateriars for sutures. surgical ta,cs arcr adrresivLs. | .

Explain abour various fraoure fixarion fli,ll,,,,,.rir,r.
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ADIKAVI NANNAYA LTNIVERSITY :: ITAJAHMLINDRY
DEPARTMENT OF PHYSICS

Pre-PhD Course work syllabus - (w.e.f. 2022)
Paper I; Recent Advances in Physics and Research Methodolory

Unit- I: Introduction and Types of Research Studies
Meaning and objectives of research, motivation and dedication in research, criteria of good

research, ethics in research, plagiarism, scientific integrity, selecting a topic, importance of
planning, planning experimentation, field work and accessing advanced facilities. Define Library
Research, Field Research and Laboratory Research; Explain Sample Survey, Sample Collection
and/or Preparation, Data Analyses" Hypothesis. Modeling, Interpretation. and Conclusion

Unit-II: Literature Review
Journals: Standard journals in Physical Sciences, Impact factor, Citations, web

based journals. Joumal Metrics, Citations, h- index, writing a research paper: popular websites
for scientific literature, choosing joumal for sending research publications, styles of writing
references. Search engines like Science Direct, Web of Science, Indian Citation Index and
Google Scholar.

Unit III: Intellectual Property rights
Introduction to Intellectual Property Law-Evolutionary past - Intellectual Property Law Basics -
Types of Intellectual Property - Innovations and Inventions of Trade related Intellectual Property
Rights - Agencies Responsible for Intellectual Property Registration - Infringement -
Regulatory - Overuse or Misuse of Intellectual Property Rights {ompliance and Liability
Issues. Introduction to Copyrights - Principles of Copyright - Subject Matters of Copyright -
Rights Afforded by Copyright Law *Copyright Ownership Introduction to Patent Law - Rights
and Limitations - Rights under Patent Law - Patent Requirements - Ownership and Transfer -
Patent Application Process and Granting of Patent - Patent Infringement and Litigation -
International Patent Law - Double Patenting - Patent Searching - Patent Cooperation Treaty -
New developments in Patent Law- Invention Developers and Promoters. Introduction to
Trademark - Trademark Registration Process - Post regisffation procedures - Trademark
maintenance - Transfer of rights - Inter parties Proceedings - Litigations in Trademark.

Unit-IV: Research Ethics and Plagiarism
Research Ethics and Plagiarism: Rules and guidelines for research publications -Code of
Research ethics, Authorship guidelines- Plagiarism policies of UGC and its software information

- Information on UCC Care journals list.

Unit V: Preparation of Thesis:
Structure of thesis, background of the work. importance of language, grammar, scientific and

systematic way of presentation, statistical analysis, use of graphical representation" proper
preparation of graphs and tables, discussion, comparison with previous work. interpretation of
results, summery and conclusions.

References:

l.Blum, Deborah and Mary Knudson, eds. A field guide for science writers: the official guide of the

National Association of Science Writers. New York: Oxford University Press, 1997.

2. Booth, Wayne, Gregory G Colombo, Joseph M. Williams. The craft of Rcsearch Chicago

University of Chicago Press, 1995.

3.Davis, Martha. Scientific Papers and Presentati
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Model Question Paper

ADIKAVI NANNAYA UNIVERSITY :: RAJAHIvIL]NDRY
DEPARTME].{T OF PHYSICS
Pre-PhD Examination - 2022

Paper I: Recent Advances in Physics and Research Methodotogy

Time: 3 Hours itlax Marks: 100 i\,{

Answer all the questions
Each question carried 20 marks

l. Define Research and explain the objectives criteria of good research and ethics in
research.

OR
Describe various types of research and explain sample survey, preparation, collection and

data analysis.

2. What are the standard journals in physical sciences? Explain their impact factor and
citations.

OR
Explain how to choose a joumal for sending research publications. Brief)y explain about
search engine like science direct and Indian citation index.

3. What is an intellectual property law and explain the basic types. inventions and
innovations in intellectual property rights?

OR
Describe Patent law, rights under patent law, application process, granting of patent and

new developments in patent larv.

Describe the plagiarism rules and guidelines for research publications and code of
research ethics.

OR
Write about the plagiarism policies of UGC and explain its software infbrmation.

Explain the structure of thesis, importance of the language scientific and systematic
presentation.

OR
Explain the statistical analysis and preparation of graphs and tables and explain hor,v do
you interpret the results and write the conclusions.

4.

5.
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ADIKAVI NANNAYA UNIVERSITY :: RAJAHMUNDRY
DEPARTMENT OF PHYSICS

Pre-PhD Course work syllabus - (w.e.f. 2022)
NANOSCIENCE: SYNTHESIS, CHARACTERIZATION AI\D APPLICATIONS

(Mr. B.V. Vamsi Krishnal

Unit 1: Concept of Nanoscience and Technology
Introduction and emergence of Nanotechnology, Bottom-up and Top-down approaches,
challenges in nanotechnology. Size matters reduction of dimensionality and surface to volume
ratio, changes to the system total energy, changes to the system structure, structural properties,
thermal properties, chemical properties, mechanical properties, magnetic properties, optical
properties and electronic properties of nano-scale systems.

Unit 2: Synthesis of Nanomaterials
Types and strategies for synthesis of Nanomaterials depending on end applications, Zero -
Dimensional Nanostructures: Nanoparticles: Introduction, different strategies for synthesis of
these Nanomaterials: One- Dimensional Nanostrucfures: Nanorods and Nanowires: Introduction,
different strategies for synthesis of lD Nanomaterials a Two -Dimensional Nano structures. Thin
film: Introduction, different strategies for synthesis of 2D Nanomaterials and their technological
applications: Special Nanomaterials and applications: Introduction, different strategies for
synthesis of special Nanomaterials (e.g., carbon, micro and mesoporous, zeolites, core-shell
structures, hybrid Nanomaterials, nanocomposites etc) and their technological applications.
Unit 3: Characterization of Nanomaterials
Introduction, structural characterisation, X-ray diffraction (XRD powder / single crystal). Small
angle X-ray scattering (SAXS), field emission scanning electron microscopy (FESEM),
transmission electron microscopy (TEM), Atomic force microscopy (AFM). Optional
spectroscopy, Iuminescence spectroscopy, UV-vis spectroscopy (liquid and solid state). Fourier
Transform Infrared spectroscopy (FTIR). Raman spectroscopy, energy dispersive X-ray
spectroscopy (EDX), thermogravimetric analysis (TGA), differential Thermal analysis (DTA) and
differential scanning colorimetry (D SC), Brunauer-Emmett-Teller (BET).
Unit 4: Fabrication of Nanomaterials
Physical method: ball milling and laser ablation. Chemical method: co-precipitation method,
hydrothermal method, sol-gel method, combustion method, polyol method and microwave assisted
synthesis method. Green synthesis using plant and miirobes. Mechanism of nanoparticle formation
via chemical and green method.

Unit 5: Applications of nanotechnology
In vitro biomedical applications: antimicrobial, antidiabetic and antioxidant. Electronics and
communication systems, Optics, Agriculfure, Food, Renewable energy, Solar energy, Fuel cells,
Solar cells, Batteries, Defence, Aerospace, Marine, Fuels, Coolants and Lubricants, Sensors.
Sporting goods and fabric. Various applications based on size of nanoparticles
References:
L Charles P, Poole. Jr.& Frank J.owens, Introduction to Nano technology- John wiley& sons
Inc.Publushers-2006.
2. Guozhong Cao Nanostructures and Nanomaterials, Synthesis,
College press.

3. T.Pradeep, "NANO: The Essentials,
Hill Publishing Companylimited 2007.

Properties and applications- Imperial

and Nanotechnology",Tata McGraw-
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Model Question Paper

ADIKAVI NANNAYA I.INIVERSITY: : RAJAHMLINDRY
DEPARTMENT OF PHYSICS
Pre-PhD Examinati on - 2022

Paper II: N.INOSCIENCE: SYNTHESIS, CHARACTERIZATION AND
APPLICATIONS

(Mr. B.V. Vamsi Krishna)

Time:3 Hours Max Marks: 100 M
Answer all the questions

Each question carried 20 marks

Explain about nanotechnology and bottom-up and top-down approaches and challenges in
nanotechnology.

OR
Explain structural, mechanical, magnetic, thermal properties and optical properties of
nanomaterials. Discuss about surface to volume ratio of nanomaterials.

Classifr Nanomaterials based on dimensionality and their synthesis.

OR
Explain Special Nanomaterials, their synthesis and technological applications.

Describe Structural Characterisations- X-ray diffraction (XRD), Scanning electron
microscopy (SEM), Transmission electron microscopy (TEM).

OR
Describe principle and instrumentation working of thermogravimetric analysis (TGA),
differential Thermal analysis (DTA) and differential scanning colorimetry (DSC),
Brunauer-Emmett-Teller (BET).

4. Briefly explain the synthesis of nanomaterials using hydrothermal method and ball
milling method. Discuss about mechanism of nanoparticles formation via chemical
method.

oR"
Explain the green synthesis of nanoparticles using plant extracts and microbes. Discuss
about mechanism of nanoparticles formation via green method.

5. Explain three In vitro biomedical applications, electronics and communication systems.

OR
Describe various applications of nanotechnology to Optics, Solar cells, Batteries, Sensors
and Lubricants.
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ADIKAVI NANNAYA UNIVERSITY: RAJAHMUNDRY
Department of Physics

Pre Ph.D. Examination Syllabus (w.e.f.2019)
Paper: I Recent Advances in Physics and Research Methoclology

Unit- I: Introduction
Meaning and objectives of research, motivation and dedication in research, criteria of goodresearch,
ethics in research, plagiarism, scientific integrity, selecting a topic, importance of
planning, planning experimentation, field work and accessing advanced facilities.

Types of Research Studies
Define Library Research, Field Research and Laboratory Research; Explain Sample Survey, Sample
Collection andlor Preparation, Data Analyses, Hypothesis, Modeling, Interpretation, and Conclusion

Unit-II: Literature Review
Journals: Standard journals in Physical Sciences, Impact factor, Citations, web
based journals, Journal Metrics, Citations, h- index, writing a research paper, popular websites for
scientificliterature,choosingjournal for sending research publications, styles of writing references.
Search engines like Science Direct, Web of Science, Indian Citation Index and Google Scholar.

Unit III: Intellectual Property rights
Introduction to Intellectual Property Law-Evolutionary past - Intellectual Property Law Basics -
Types of Intellectual Property - Innovations and Inventions of Trade related Intellectual Property
Rights - Agencies Responsible for Intellectual Property Registration - Infringement - Regulatory -
Overuse or Misuse of Intellectual Prope(y Rights -Compliance and Liability Issues.Introduction to
Copyrights - Principles of Copyright - Subject Matters of Copyright - Rights Afforded by Copyright
Law -Copyright Ownershiplntroduction to Patent Law - Rights and Limitations - Rights urrder Patent
Law - Patent Requirements - Orvnership and Transfer - Patent Application Process and Granting of
Patent - Patent Infringement and Litigation - International Patent Law - Double Patenting - Patent
Searching - Patent Cooperation Treaty - New developments in Patent Law- Invention Developers and
Promoters.Introduction to Trademark - Trademark Registration Process - Post registration procedures
- Trademark maintenance - Transfer of rights - Inter parties Proceedings - Litigations in Tradernark.

Unit-IV: Research Ethics and Ptagiarism
Research Ethics and Plagiarism: Rules and guidelines for research publications -Code of Research
ethics, Authorship guidelines- Plagiarism policies of UGC and its software information - Infonnation
on UGC Carejournals list.

Unit V: Preparation of Thesis:
Structure of thesis, background of the work, importance of language, grammar, scientific and
systematic way of presentation, statistical analysis, use of graphical representation, proper
preparation of graphs and tables, discussion, comparison with previous work, interpretation of results,
summery and conclusions.

References:

1.Blum, Deborah and Mary Knudson, eds. A field guide for science writers: the official
guide of the National Association of Science Writers, New York: Oxford University Press,
1997.

2. Booth, Wayne, Gregory G Colombo, Joseph M. Williams. The craft of Research
Chicago University of Chicago Press, 1995.
3.Davis, Martha. Scientific Papers and Presentations. San Diego: Academic Press, 1997.
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ADIKAVI NANNAYA UNIVERSITY : Raj a m a h en d rava ram
Pre PhD Examinations Model Questions papers

Paper-I Recent Advances in Physics and Research Methodology

Time:3hours Max Marks -100
SECTION.A

Answer all questions

Each canied 20 Marks

Answer the Following 5x20:100M

1 .Define Research and explain the objectives criteria of good research and ethics in
research.

OR
.Describe various types of research and explain sample survey, preparation, collection

and data analysis.

2.What are the standard journals in physical sciences? Explain their impact fbctor and
citations"

OR
Explain hor,v to choose a journal for sending research publications. Briefly explain
about search engine like science direct and Indian citation index.

3.What is an intellectual property law and explain the basic types, inventions and
innovations in intellectual property rights?

OR
Describe Patent law, rights under patent law, application process, granting of patent and
new developments in patent law.
4.Describe the plagiarism rules and guidelines for research publications and code of
research ethics.

OR
Write about the plagiarism policies of UGC and explain its software information.

5.Explain the structure of thesis, importance of the language scientific and systematic
presentation.

OR
Explain the statistical analysis and preparation of graphs and tables and explain how do

you interpret the results and write the conclusions.

& PRINCIPAL

H#ilbtm;-E.cYj1,':F

*${o ,**Y::,rd,,

W"ild*i,"fu:'[.HJliffii,iPuneu' E'G'Dr, A' P



ADrKAvr NANNA'A ,NIVERsTTy: Rajam a h en d rava ramDepartment of physics
Pre ph.D. Examination syllabus (w.e.f 2019)

Paper: II Preparation Techniques in Materials and Experimentar characterization ( w.e.f 20r9)
Unitl (B.ShivaKrishna)

Fundamentals of Nanoscience and tech_nology: Introduction.and emergence of Nanotechnologr,Bottom up a,d Top down upprou"rr.r, chailengEs i",r"r"r""t norogy: i;;ffi;;; to euantum wers,,:ffi1'L#l:'fr13ff9f**;:'il'::fH[:l:",,yilHifl11,,., - srructures and inergy u",o',;

Unit II
synthesls cf Nanomaieriais: Dimensional Nanostructures: Nancparticles: Introduction, difftrentstrategies for synthesis of these Nanomaterials and tr,li. t".inorogicar apprications: one- DimensionarNanostructures: Nanorods and Nanowires.: rrtr"ir"ii*,'d,f.*rt strategies for synthesis of IDNanomaterials and their technological applications: i*o'-oir"nsior:ar Nino st uctures. Thin film:Introduction, differe_,t strategies for iynthesis of 2D ianomaterials and their technologicalapplications: special NanomatJriutt una applicationsr rnt.oau"tron, djfferent strategies for synthesis ofiffi:il"[lffi l1HTi:ffi:il::?:i, jt'ff :i']5;ilfiil*,,,.ffi #::ffi ':,ruc,uies,r,yu,ir

Unit III
characterization of Materials: Introduction to structurar characterisation, Diffraction Techniques(xRD powder / single crystal)' smali ",*gI-r, ,""-".*sisAxsl, ..urri,['"i"o., microscopS,(sEM)' transmission.electron-ri..or.ofvGEu; n.rorur.?'recniiques dh-;;d Mossbauer) _Spectroscopic Techniques (Laser naman , .FTiR.,_ _UV ii,qrlia and solid) _ X- ray photoelectric
;ff:ffi::ii1artil:t' Energv Dispercive 'x-ruv '-."p."tror.opy6os;, - 

Auger erectron
Unit IV
Preparation of some Advanced Materials: Preparation of Grass materiars, Burk and NanoPreparation Techniques, Optical. f.op"rti"., 

larrJ*"J"opili.rtio,,r, preparation of fe*ites _planetary ball milling methocl, wet chemi.rr ry"trrJis method ancl erectro chemicaldep.osition , Atornic rayer creposiiion, pervoskirc soiar ceils, preparation methods.
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References:
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P' Poole' Jr'& Frank J.owens, Introduction to Nano technology- John wlley&

Inc.Publushers-2006.
2' Guozhong cao Nanostructures a,d Nanomaterials, synthesis, properties andapplications- Imperial

College press.
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ADTKAVT NANNAYA UNIVERSITy: Raj a ma h en d rava ram
Pre PhD Examination Model euestion paper

Paper: IlPreparation Techniques of Materials and Experimental characterization ( w.e.f 2019)

Time:3hours (B'shiva Krishna)
Max Marks -100

SECTION-A
Answer all questions

Each carrieci 2{j marks
Answer the Following

5x20:100M

top down approaches and

OR
Describe various euantum structures and properties of Nanomateriars.

2. classify Nanomaterials based on dimensionality and their synthesis.
OR

Explain Special Nanomaterials, their synthesis and technological applications.

3' Describe Structural Characterisations- X-ray diffraction (XRD), Scanning electron
microscopy (SEM), Transmission electron microscopy (TEM).

OR
Explain the Raman setup and characteristic analysis of itaman Spectroscopy

4' Expiain any one of Preparation Techniques of Glasses and what are its advanced
appl^cations?

oR.
Discuss the effrciency of perovskite solar cell and Explain the different preparation
methods

5' Explain the Nano Technological applications in Marine and space applications.
OR

Describe various applications of nanotechnology to Optics, Batteries, Sensors and
Lubricants.

l. Expiain about nanotechnology and bottom up and
challenges in nanotechnology.
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ADIKAVI NANNAYA UNIVERSITY: RAJAHMUNDRY

Department of Physics
Pre Ph.D. Exarnination Syllabus (w.e.f.2019)

Paper: I Recent Advances in Physics and Research Methodology

Unit- I: Introduction
Meaning and objectives of research, motivation and dedication in research, criteria of goodresearch,

ethics in research, plagiarism, scientific irrtegrity, selecting a topic, importance of
planning, planning experimentation, field work and accessing advanced facilities.

Types of Research Studies
Define Library Research, Field Research and Laboratory Research; Explain Sample Survey, Sample

Collection and/or Preparation, Data Analyses, Hypothesis, Modeling, Interpretation, and Conclusion

Unit-II: Literature Review
Journals: Standard journals in Physical Sciences, Impact factor, Citations, web
based journals, Journal Metrics, Citations, h- index, writing a research paper, popular websites for
scientificliterature,choosingjournal for sending research publications, styles of writing references.

Search engines like Science Direct, Web of Science, Indian Citation Index and Google Scholar.

Unit III: Intellectual Property rights
Introduction to Intellectual Property Law-Evolutionary past - Intellectual Properly Law Basics -

Types of Intellectual Property - Inrrovations and [nventions of Trade related Intellectual Property
Rights - Agencies Responsible for Intellectual Properly Registration - Infringement - Regulatory -
Overuse or Misuse of Intellectual Property Rights -Compliance and Liability Issues.Introduction to
Copyrights - Principles of Copyright - Subject Matters of Copyright - Rights Afforded by Copyright
Law -Copyright Ownershiplntroduction to Patent Law - Rights and Limitations - Rights under Patent

Law - Patent Requirements - Ownership and Transfer - Patent Application Process and Granting of
Patent - Patent Infringement and Litigation - International Patent Law - Double Patenting - Patent
Searching - Patent Cooperation Treaty - New developments in Patent Law- Invention Developers and

Promoters.Introduction to 'frademark - Trademark Registration Process - Post registration procedures

- Trademark maintenance - Transfer of rights - Inter parties Proceedings - Litigations in Traclernark.

Unit-IV: Research Ethics and Plagiarism
Research Ethics and Plagiarism: Rules and guidelines for research publications -Code of Research

ethics, Authorship guidelines- Plagiarism policies of UGC and its software information - Informatiorr
on UGC Care journals list.

Unit V: Preparation of Thesis:
Structure of thesis, background of the work, importance of language, grammar, scientific and

systematic way of presentation, statistical analysis, use of graplrical representation, proper
preparation of graphs and tables, discussion, comparison with previous work, interpretation of results,
summery and conclusions.

References:

l.Blum, Deborah and Mary Knudson, eds. A field guide for science writers: the official
guide of the National Association of Science Writers, New York: Oxford University Press,

1997.
2. Booth, Wayne, Gregory G Colombo, Joseph M. Williams. The craft of Research

Chicago University of Chicago Press, 1995.
3.Davis, Scientific Papers and Presentations. San Diego: Academic Press, 1997.
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ADTKAVT NANNAYA uNrvERSrry: Raj a mahend rava ra m
Pre PhD Examinations Model euestions papers

Paper-I Recent Advances in Physics and Research Methodology, w.e.f.2019

Max Marks -100Time:3hours 

'ECTI.N-AAnswer all questions

Each carried 20 Marks

Answer the Following 5x20:100M

I 'Define Research and explain the objectives criteria of good research and ethics i1
research.

OR
.Describe variotts types of research and explain sample survey, preparation, collection

and data analysis"

2.What are the standard joumals in physical sciences? Explain their irnpact factor and
citations.

OR
Explain how to choose a journal for sending research publications. Briefly explain
about search engine like science direct and Indian citation index.

3.What is an intellectual property law and explain the basic types, inventions and
innovations in intellectual property rights?

OR
Describe Patent law, rights under patent law, application process, granting of patent and

new developments in patent law.
4.Describe the plagiarism rules and guidelines for research publications and cocle of
research ethics.

OR
Write about the plagiarism policies of UGC and explain its software informatiol.

5.Explain the structure of thesis, importance of the language scientific and systematic
presentation.

OR
Explain the statistical analysis and preparation of graphs and tables ancl explain how clo

you interpret the results and write the conclusions.
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ADIKAVI NANNAYA UNIVERSITY: RAJAHMUNDRY
Department of Physics

Pre Ph.D. Examination syllabus (w.e.f 2019)

Paper: II Synthesis and Characterizationof Nano Materials (w.e.f 2019)

unit r 
(M.Raju )

Introduction to Solid State Physics and Nano science: Crystal structures,Millerindicies
,determination of Miller indicies,superconductivity, Misner effect,Type-I and Type-ll,BCS Theory,
Introduction and future Advantages ofNanotechnology, Bottom up und Top down approaches,

Unit II

Synthesis of Nanomaterials: Dimensional Nanr.rstructures: |Jar:oparticles: Iirtroduction, different
strategies for synthesis of these Nanomaterials and their technological applications: One- Dimensional
Nanostructures: Nanorods and Nanowires: Introduction, different sirategies for synthesis of I D
Nanomaterials and tlieir technological applications: 'I'r,vo 

-Dimensional Nano structures. Thin film:
Introduction, different strategies for synthesis of 2D Nanomaterials and tleir technological
applications: Special Nanomaterials and applications: Introduction, different strategies for syntheJis of
special Nanomaterials ( e.g. carbon, micro and mesoporous , zeolites, core-sheff structures, hybrid
Nanomaterials, nanocomposites etc) and their technol ogical applications.

Unit III

Preparation of Photocatalyst and Other Advanced Materials: Standard Ceramic Method,
Preparation of Photo catalyst,solgel Method, Coprecipitation Method, Applications of photo
catalyst, Preparation of Ferrites,Preparation of Glasses, Spray pyrotysis, electro chemical
deposition, Atomic layer deposition, Pervoskite solar cells, preparation methods

Unit IV

Characterization of Materials: Introduction to structural characterisation, Diffraction Techniques
(IlD powder / single crystal). Small angle I-1uv scattering(SAXS), scanning electron microscopy(SEM), transmission.electron microscopy(TEM), Resonanci Techniques (ESR and Mossbauer;'-
Spectroscopic Techniques (Laser Raman , .FTIR, LIV (Liquicl and solidj - x- ray photoelectric
spectroscopy (xPS), Energy Dispersive x-ray spectroscopy(EDS), Auger electron
spectroscopy(AES).

.Unit V

Advanced Applications of Nano Technology: Medical, Agriculture, Food,Biology, Electronics and
communication systems, Optics, , Renewable energy, Solar energy, Fuel cells, So-lai cells, Batteries,
Defence, Aerospace, Marine, Fuels, Coolants and Lubricants,sensors, Sporting goods and fabric.

References;

l. Solid State Physics; S.O.pillai
2. Charles P' Poole. Jr.& Frank J.owens, Introduction to Nano technology- John wiley& sons

Inc.Publuslr ers-2006.
3' Guozhong Cao Nanostructures and Nanomaterials, Synthesis, Propedies and applications-

Imperial College press.
3. Introduction to Glass Science and Technology by J.E.Shelby
4 .T.Pradeep, "NANO: The Essentials, Understancling Nanoscience and Nanotechnology,,,Tata

McGraw- Hill PublishingCompanylimited2OOT.

.--ili[BE co

5. Solar cells,M.Markvat and Luis castaner,Elasverpublications
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ADTKAVT NANNAYA UNTVERSITy: Raj a m a h en d rava ram
Pre PhD Examination Model euestion paper

Paper -II synthesis and characterization of Nano Materials , w.e.f 2019
(M.Raju)

Time: 3hours Max Marks -100

SECTIOI.J-A

Answer all questions
Each carried 2O marks

Answer the Following

5x20:100M

I What are Miller indices? Explain the proceclure of finding these Miller indices with an
examples

OR
Define Superconductivity and Explain BCS theory of super conductivity?

2 classify Nano materials based on dimensionality and their synthesis.
OR

Explain Special Nanomaterials, their synthesis and technological applications.
3' Explain Preparation of Photo catalysy in Sol-gel Method and what are its Applications?.

OR
Discuss the efficiency of perovskite solar cell and Explain the different preparation

method

4 Describe Structural characterisations- X-ray diffraction (xRD), Scanning electron
microscopy (sEM), Transmission electron microscopy (T'EM).

OR
Describe Laser Raman spectroscopy, UV-Vis Spectroscopy, Infrared spectroscopy(FTlR).

5 Biology, Electronics and Communication systems.

OR
Describe various applications of nanotechnology to optics,

Lubricants.
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ADIKAVI NANNAYA UNIVERSITY: RAJAHMUNDRY
Department of physics

Pre Ph.D. Examination Syllabus (w.e.f.2019)
Paper: I Recent Advances in Physics and Researctr Methodology

Unit- I: Introduction
M-eaning and objectives of research, motivation and dedication in research, criteria of goodresearch,ethics itt research, plagiarism, scientific integrity, selecting a 

' 
topic, impoftance ofplanning, planning experimentation, field work and u"J.sing advanced facilities.

Types of Research Studies
Define Library Research, Field Research and Laboratory Research; Explain Sample Survey, Sample
Collection and/or Preparation, Data Analyses, Hypothesis, Modeling, Inierpretaiio,l, and Conclusion

Unit-II: Literature Review
Journals: Standard .iournals in Physical Sciences, Impact fhctor, Citations, web
based journals, Journal Metrics, Citations, h- index, writing a research paper, ioputar websites for
scientificliterature,choosingiournal for sending research pu-blications, styles gi lvriting refbrences.
Search engines like Science Direct, Web of Sciince, Indian Citation tndexina Google SJrolar.

Unit III: Intellectual Property rights
Introduction to Intelle_ctual Property Law-Evolutionary past - Intellectual property Law Basics -Types of Intellectual Property - Innovations and Inventions of frade related inteitectuat prope.y
Rights * Agencies Responsible for Intellectull 

_Property Registration - Infringement - Regulatory -
Overuse or Misuse of lntellectual Property Rights -Conplilnce and Liability"lssues.lntroduction to
Copyrights * Principles of Copyright - Subject Matters of Copyright - Rights Afforcled by Copyright
Law -Copyright Ownershiplntroductiorr to Patent Law - Righis and Limlti'tions - Rights una"i patlnt
!u* - Patent Requirements - Ownership and Transfer - Patent Application procesiancl Cranting of
Patent - Patent Infringement and Litigation - International Patent Law - Double Patenting - paL,t
Searching - Patent Cooperatiolr Treaty - New developments in Patent Law- Invention Devel-opers and
Promoters'Introduction to Trademark - Trademark Registration Process - Post registration procedures
- Tradernark ntaintenance -'fransfer of rights - Inter parties Proceedings - Litigalions in Tradernark.

Unit-IV: Research Ethics and Plagiarism
Research Ethics and Plagiarisrn: Rules and guidelines for research publications -Cocle of Ilesearch
ethics, Authorship guidelines- Plagiarisrn policies of UGC and its sofiware infonnation - Information
on UGC Care journals list.

Unit V: Preparation of Thesis:
Structure of thesis, background of the rvork, importance of language, grammar, scientific and
systenratic way of presentation, statistical analysis, use of graphical representation, proper
preparation of graphs and tables, discussion, comparison with previous work, intirpretation of resuits,
summery and conclusions.

References:

l.Blum, Deborah and Mary I(nudson, eds. A field guide for science writers: the official
guide of the National Association of Science Writers, New York: Oxford University press,
1997.

2. Booth, Wayne, Gregory G Colombo, Joseph M. Williams. The craft of Research
Chicago University of Chicago Press, 1995.
3.Davis, Martha. Scientific Papers and Presentations. San Diego: Academic Press, 1997.
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ADIKAVI NANINAYA UNIVERSITY: Raj a m a h en d rava ra m
Pre PhD Examinations Model euestions papers

Paper-I Recent Advances in physics and Research Methodology

'Iime:3hours
Max Marks -100

SECTION-A
Answer all questions

Each carried 20 Marks

Answer the Following 5x20:100M

1 .Define Research and explain the objectives criteria of good research ancl ethics in
research.

OR
'Describe various types of research and explain sample survey, preparation, collectiorr

and data analysis.

2.What are the standardiournals in physical sciences? Explain their irnpact fhctor and
citations.

OR
Explain horv to choose a joumal for sending research publications. Briefly explairr about
search engine like science direct and Indian citation index.

3.What is an intellectual property law and explain the basic types, inventions ancl
irmovations in intellectual property rights?

OR
Describe Patent law, rights uuder patent law, application process, granting of patent ancl
new developments in patent law.
4.Describe the plagiarism rules and guidelines lbr research publications and cocle of
research ethics.

OR
Write about the plagiarism policies of UGC and explain its software information.

5.Explain the structure of thesis, importance of tlre language scientific and systematic
presentation.

OR
Explain the statistical analysis and preparation of graphs and tables an<I explain how do



rntroduction to solitl state Physics: crystal structures, crystal planes,lattice parameter,determination lattice paranreter, ga# model oi semiconJr.,or, - carrier concentrations in intrinsicand extrinsic semiconductors, Hall effect and Datermination of Hall coefficient
Unit II
Nno sciencc and synthesis Methods: Introcluction to Nano science, Nanopafticles, one-Dimensional Nanostructtrres: IJan,rocls and Nanor.vires:introctL,cti".r,, ,:iir",l"l*'.t.u."gi", for s.yntrresisoi lD liano*ateriais anci ttr"i,, t""irroiogicai ,prri.uiio,,r,"iw., -:iir-;rr;;;;;l il;nc srru*ures. Thinfilnr: Introductiotr, different ,n'u,"giJ, io. ,yntir.ri, ;i;; Nar:omateri"ir'lrjirr.ir technorogicarapplications: special Nattomateriutt"uno uppti"ution* rnt.Jdlction, d.iffbrent strategies for syntrresis ofiffi:fl 

"[1'# I ffi fi: ff : il::?:i *t il] ilt jtr ru,Hdh*:i il::',ffi s,ru c, u re s, r,yu,i J

Unit I[
characterization of Materials: Introduction to structurar cJyqa_c-tgrisation, Diffraction Techniques(XRD powder / sirgte crysral). Smatiarrgte 

]. .rv ,..ii"il*,fl*rr, ,..r,,i,Ig..,".,.on microscopy(sEM)' tra,srnission electron'n,i.ro..opy(TEM), n.ro,ru,,.? -fecrrrriques 
(ES-R. and Mossbauer) _spectroscopic Techniq,es (Laser R;;;, , .FTiR,- uv ir_,qria and sorid) _ X_ ray photoerectric

:i::Jffffii or$:t} Energv Disperiive 'x-,uv '-r]".t,o."opy1Ensr, 
Auger ere*ron

Unit IV

Fabrica{iort of Nanomaterials: Top Down approach-pranetary bail miiling: Bottom up approach(wet chernicals synthesis rnethocl). N'ii"ro"rrul.ion opp.or"h-a"roror syntrresis, preparation of fe*ites
i:lir;l,,"ux'::itrJJifl,":1:"'il:; ;il;; ;'ffi;;ileposition' a'o'i' "ruver 

deposition,

Unit V

Applications of l{zrnoTechnologv: Ilenewable enei'gv, Solar ener.ir;,, Iruel cells, Soiar cells, Batteries,Defence, Aerospace, Marine, i*rr, coorants ,.,.li,,;;;;rir,s.,,rorr, sporting goocrs a,d fabric.Medicine, Biorogy, Erectronics anci communic,rio, ,y;;;;, 6;rcs, Agricurtu"., Foocr,
References:

l. 
?,,#.in,?J::r:jd;f 

Frank J.owens, rnrroduoion to Nano technotogy_ John wirey& sons

2' 
,"##;'* 

cao Nanostructures and Nanomaterials, synthesis, properties and applications-

College press.

Department of physics
pre ph.D. Examination syilabus (w.e.f 2019)

Paper: II Nanoscie,ce ancr Experimenta r characterization ( w.e.f 201g)(A.SimhaDri)

s@v

Unit I

3.

4.

5.

T'Pradeep' "NANO: The Esserrtials, Understa,ding Nanoscience and Nanotechnology,,,TataMcGraw- FIill publishing Compan yLimited 2007.
Solar cel Is, M. Markvat ancl iu is Castaner, Elasverpubl ications
Edward L. wolf, Nanophysics and N_a19techn"rogv,-a, Introduction to ModernCorrcepts in Nanoscience, Wiley_VCII (2C06) . , t ,
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ADIKAVI NANNAYA UNIVERSITY: Rajamahendravaram
Pre PhD Examination Model Question Paper

Paper: II Nanoscience and

Time:3hours

Experimental char acterization (w. e. f 20 19)
(A.Simhadri)

Max Marks -100

S]]CTION-A
Ans'uver all questions

Each carried 20 marks
Answer the Following

5x20:100M
1 Define lattice parameter? Explain any one of methods to determination of lattice

constant of Cubic structure?

OR
Define Hall effect and Explain the determination of Hall coefficient?

2 Classify Nanomaterials based on dimensionality and their synthesis.

OR
Explain Special Nanomaterials, their synthesis and technological applications.

3 Describe Structural Characterisations- X-ray diffraction (XRD), Scanning electron
microscopy (SEM), Transmission electron microscopy (TEM).

OR

Desrihg the Experimental setup for FTIR and Discuss various analysing parameters ?

4 Briefly explain planetary bail miiiing methori. r,vet chemical synthesis method and

electro chemical deposition.

OR
Explain any one of synthesis method for Ferrites and what are its applications?

5 What are attractive applications in Defence and Medical applications.

OR
What are the advanced applications in renewable energy and explain any one of
synthesising techniques for any type of solar cell?
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ADIKAVI NANNAYA UNIVIIRSITY: RAJAHMUNDRY
Department of Physics

Pre Ph.D. Examination Syllabus (w.e.f.2019)
Paper: I Recent Advances in Physics and Research Methodolory

Unit- I: Introduction
Meaning and objectives of research, motivation and dedication in research, criteria of goodresearch,
ethics in research, plagiarism, scientific integrity, selecting a topic, importance of
planning, planning experimentation, field rvork and accessing advanced facilities.

Types of Research Studies
Define Library Research, Field Research and Laboratory Research; Explain Sample Survey, Sample
Collection and/or Preparation, Data Analyses, Hypothesis, Modeling, Interpretation, and Conclusion

Unit-II: Literature Review
Journals: Standard journals in Physical Sciences, Impact factor, Citations, rveb
based journals, Journal Metrics, Citations, h- index, writing a research paper, popular websites for
scientificliterature,choosingjournal for sending research publications, styles of writing references.
Search engines like Science Direct, Web of Science, Indian Citation Index and Google Scholar.

Unit III: Intellectual Property rights
Introduction to Intellectual Property Law-Evolutionary past - Intellectual Property Law Basics -
Types of Intellectual Property - Innovations and Inventions of Trade related Intellectual Property
Rights - Agencies Responsible for Intellectual Property Registration - Infringement - Regulatory -
Overuse or Misuse of Intellectual Properly Rights {ompliance and Liability Issues.Introduction to
Copyrights - Principles of Copyright - Subject Matters of Copyright - Rights Afforded by Copyright
Law -Copyright Ownershiplntroduction to Patent Law - Rights and Limitations - Rights under Patent
Law - Patent Requirements - Ownership and Transfer - Patent Application Process and Granting of
Patent - Patent Infringement and Litigation - International Patent Law - Double Patenting - Patent
Searching - Patent Cooperation Treaty - New developments in Patent Law- Invention Developers and
Promoters.Introduction to Trademark - Trademark Registration Process - Post registration procedures

- Trademark maintenance - Transfer of rights - Inter parties Proceedings - Litigations in Trademark.

Unit-fV: Research Ethics and Plagiarism
Research Ethics and Plagiarism: Rules and guidelines for research publications -Code of Research
ethics, Authorship guidelines- Plagiarisrn policies of UGC and its softrvare infonnation - lnformation
on UGC Care journals list.

Unit V: Preparation of Thesis:
Structure of thesis, background of the work, importance of language, grammar, scientific and
systematic tvay of presentation, statistical analysis, use of graphical representation, proper
preparation of graphs and tables, discussion, comparison with previous work, interpretation of results,
summery and conclusions.

References:

I.Blum, Deborah and Mary Knudson, eds. A field guide for science writers: the official
guide of the National Association of Science Writers, New York: Oxford University Press,
1997.

2. Booth, Wayne, Gregory G Colombo, Joseph M. Williams. The craft of Research
Chicago University of Chicago Press, 1995.
3.Davis, Martha. Scientific Papers and Presentations. San Diego: Academic Press, 1997.
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ADIKAVI NANNAYA UNIVERSITY : Raj a ma he nd rava ra m

Pre PhD Examinations Model Questions papers
Paper-I Recent Advances in Physics and Research Methodology (w.e.f.2019)

Time:3hours Max Marks -100
SECTION.A

Answer all questions

Each carried 20 Marks

Answer the Following 5x20:100M

1 .Define Research and explain the objectives criteria of good research and ethics in
research.

OR
.Describe various types of research and explain sample sulvey, preparation, collection

and data analysis.

2.What are the standard journals in physical sciences? Explain their impact factor and
citations.

OR
Explain how to choose a joumal for sending research publications. Brielly explain
aboutsearch engine like science direct and Indian citation index.

3.What is an intellectual property law and explain the basic types, inventions and
innovations in intellectual property rights?

OR
Describe Patent law, rights under patent law, application process, granting of patent and
new developments in patent law.
4.Describe the plagiarism rules and guidelines for research publications and code of
research ethics.

OR
Write about the plagiarism policies of UGC and explain its software information.

5.Explain the structure of thesis, importance of the language scientific and systematic
presentation.

OR
Explain the statistical analysis and preparation of graphs and tables and explain how do

you interpret the results and write the conclusions.
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ADTKAVT NANNAYA uNIvERSrry: Raj a ma hend rava ra m
Department of Physics

Pre Ph.D. Examination syllabus (w.e.f 2019)

Paper: II Preparation of Advanced Materials and Characterization( w.e.f 2019)

unit r 
(s'J'Gosu)

Concepts in Nano science: Introduction to Nano science and Nanotechnology, Bottom up and top
down approaches, challenges in nanotechnology: Introduction to Quantum *.fi., euantum wires and
Quantum dots; Fundamentals of solid state physics - band theory of solids ;Brags law of solids,
Diffraction Techniques: of solids, Laue and powder diffraction Method

Unit II

Synthesis of Nanomaterials: I)imensional Nanostructures: l{anoparricles: Introductio,, different
strategies for synthesis of these Nanomaterials and their technological applications: One- Dimensional
Nanostructures: Nanorods and Nanowires: Introduction, different strategies for synthesis of lD
Nanomaterials and their technological applications: Two -Dimensional Nano structures. Thin film:
Introduction, different strategies for synthesis of 2D Nanomaterials and their technological
applications: Special Nanomaterials and applications: Introduction, different strategies for synthesls of
special Nanomaterials ( e.g. carbon, micro and mesoporous , zeolites, core-sheii structuies, hybrid
Nanomaterials, nanocomposites etc) and their technorogical applications.

Unit Il
Characterization of Materials: Introduction to structural characterisation, Diffraction Techniques
(XRD powder / single crystal). Small angle X-ray scattering(SAXS), scanning electron microsctpy
(SEM), transmission. electron microscopy(TEM), Resonance Tecirniques (ESR and Mossbauer)'-
Spectroscopic Techniques (Laser Raman , FTIR, UV (Liquid and lolid) - X- ray photoeleciric
spectroscopy (XPS), Energy Dispersive X-ray spectroscopy(EDS), Auger electron
spectroscopy(AES).
Unit IV
Preparation of some Advanced Materials: Preparation of Glass materials, Bulk and Nano
Preparation Techniques, Optical Properties, Advanced applications, preparation of ferrites -planetary ball milling method. wet chemical synthesis nrethod and electro chemical
deposition , Atomic layer deposition, Pervoskite solar cells, preparation methods.
Unit V
Applications and Advantages of NanoTechnology: Medicine, Biology, Electronics and
communication systems, Optics, Agriculture, Foorl, Renewable energy, Solar enirgy, Fuel oells, Solar
cells, Batteries, Defence, Aerospace, Marine, Fuels, Coolants and Lubricants,sensois, Sporting goods
and fabric.
References:

l. T.Pradeep, "NANO: The Essentials, Understanding Nanoscience and
Nanotechnology",Tata
McGraw- Hill Publishing Companylimited 2007.

Solar cells,M.Markvat and Luis Castaner,Elasverpublications
Introduction to Glass Science and Technology by J.E.Shelby
Charles P, Poole. Jr.& Frank J.owens, Introduction to Nano technology- John wiley&
sons Inc.Publushers-20D6.
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5. Guozhong Cao Nanostructures and Nanomaterials, Synthesis, Properties and
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ADIKAVI NANNAYA UNMRSITY: Rajamahendravaram

Pre PhD Examination Model Question Paper

Paper: II Preparation of Advanced Materials and Characterization ( w.e.f 2019)
(S.J.Gosu)

Max Marks -100Time:3hours

SECTION-A

Answer all o.uestions
Each carried 20 marks

Answer the Following
5x20:100M

Explain Band theory of solids and Classify it on basis of Band theory of solids?

OR
Explain different Diffraction techniques of solid and Discuss on Powder diffraction

Method?.

Classify Nanomaterials based on dimensionality and their synthesis.

OR

Explain Special Nanomaterials, their synthesis and technological applications.

Describe Structural Characterisations- X-ray diffraction (XRD), Scanning electron

microscopy (SEM), Transmission electron microscopy (TEM).

OR

Describe Laser Raman spectroscopy, IJ\r'-Vis Spectroscopy- Infrared

spectroscopy(FTIR).

Explain any one of Preparation Techniques of Glasses anci what are its advanceC

applications?
OR

Discuss the efficiency of perovskite solar cell and Explain the different preparation

methods
Biology, Electronics and Communication systems.

OR
Describe various applications of nanotechnology to Optics, Batteries, Sensors and

Lubricants.

l.

2.

3.

4.

5.
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ADIKAVI NANNAYA UNIVERSITY: RAJAHMUNDRY
Department of Physics

Pre Ph.D. Examination Syllabus (w.e.f.2019)
Paper: I Recent Advances in Physics and Research Methodology

Unit- I: Introduction
Meaning and objectives of research, motivation and dedication in research, criteria of goodresearch,
ethics in research, plagiarism, scientific integrity, selecting a topic, importance of
planning, planning experimentation, field work and accessing advanced facilities.

Types of Research Studies
Define Library Research, Field Research and Laboratory Research; Explain Sample Survey, Sample
Collection and/or Preparation, Data Analyses, Hypothesis, Modeling, Interpretation, and Conclusion

Unit-II: Literature Review
Journals: Standard journals in Physical Sciences, hnpact factor, Citations, web
based journals, Journal Metrics, Citations, lr- index, writing a research paper, popular websites for
scientificliterature,choosingjournal for sending research publications, styles of writing ref'erences.
Search engines like Science Direct, Web of Science, Indian Citation Index and Google Scholar.

Unit III: Intellectual Property rights
Introduction to Intellectual Property Law-Evolutionary past - Intellectual Property Law Basics -
Types of Intellectual Property - Innovations and Inventions of Trade related Intellectual Propefty
Rights - Agencies Responsible for lntellectual Property Registration - Infringement - Regulatory -
Overuse or Misuse of Intellectual Property Rights -Compliance and Liability Issues.Introduction to
Copyrights - Principles of Copyright - Subject Matters of Copyright - Rights Afforded by Copyright
Law -Copyright Ownershiplntroduction to Patent Law - Rights and Limitations - Rights under Patent
Law - Patent Requirements - Ownership and Transfer - Patent Application Process and Granting of
Patent - Patent Infringement and Litigation - International Patent Law - Double Patenting - Patent
Searching - Patent Cooperation Treaty - New developments in Patent Law- Invention Developers and
Promoters.Introduction to Trademark - Trademark Registration Process - Post registration procedures

- Trademark maintenance - Transfer of rights - Inter parties Proceedings - Litigations in Trademark.

Unit-[V: Research Ethics and Plagiarism
Research Ethics and Plagiarism: Rules and guidelines for research publications -Code of Research
ethics, Authorship guidelines- Plagiarism policies of UGC and its software information - Information
on UGC Care journals list.

Unit V: Preparation of Thesis:
Structure of thesis, background of the work, importance of language, grammar, scientific and
systernatic way of presentation, statistical analysis, use of graphical representation, proper
preparation of graphs and tables, discussion, comparison with previous work, interpretation of results,
summery and conclusions.

References:

l.Blum, Deborah and Mary Knudson, eds. A field guide for science writers: the official
guide of the National Association of Science Writers, New York: Oxford University Press,
1997.

2. Booth, Wayne, Gregory G Colombo, Joseph M. Williams. The craft of Research
Chicago University of Chicago Press, 1995.
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ADIKAVI NANNAYA UNMRSITY: Rajamahendravaram
Pre PhD Examinations Model Questions papers

Paper-I Recent Advances in Physics and Research Methodology, (w.e.f 2019)

Time:3hours Max Marks -100

SECTION.A
Answer all questions

Each carried 20 Marks

Answer the Following 5x20:100M

1 .Define Research and explain the objectives criteria of good research and ethics in
research.

OR
.Describe various types of research and explain sample survey, preparation, collection

and data analysis.

2.What are the standard joumals in physical sciences? Explain their impact factor and
citations.

OR
Explain how to choose a journal for sending research publications. Briefly explain about

search engine like science direct and Indian citation index.

3.What is an intellectual property law and explain the basic types, inventions and
imovations in intellectual properly rights?

OR
Describe Patent law, rights under patent law, application process, granting of patent and
new developments in patent law.
4.Describe the plagiarism rules and guidelines for research publications and code of
research ethics.

OR
Write about the plagiarism policies of UGC and explain its software infbrmation.

5.Explain the structure of thesis, importance of the language scientif-rc and systematic
presentation.

OR
Explain the statistical analysis and preparation of graphs and tables and explain hor,v do

you interpret the results and write the conclusions.
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ADIKAVI NANNAYA UNIVERSITY: RAJAHMUNDRY
Department of physics

Pre Ph.D. Examination syllabus (w.e.f 2019)

Science, Preparation Techniques and rheir characterization(w.e.f 20 I g)
(G.Hanumantha Rao)

Fundamentrls in Nano Technology: lntroduction and Features of Nanotechnolory, size dependent
nano propefties of nano materials: chemistry and properties of Nano-structured materials. Variation
in properties of micro and Nanomaterials,Introduction to solid state physics - crystal structures, Free

:l-"_t-t-t:l 
a'.ory of metals, Properties of metals, Expression for electiical conduciivity, verification ofonms law

Unit II

Synthesis of Nanomaterials: Dimensional illanostnrcrures: Nanoparticles: Introduction, different
strategies for synthesis of these Nanomaterials and their technological applications:bne- Dimensional
Nanostructures: Nanorods and Nanowires: Introduction, diffelent stiategies for synthesis of lDNanomaterials and their technological applications: Two -Dimensional Nino structures. Thin film:Introduction, different strategies for synthesis of 2D Nanomaterials and their technological
applications: Special Nanomaterials and applications: Introduction, different rt 

"t"ji"r for synthesis ofspecial Nanomaterials ( e-g. carbon, micro and mesoporous , zeolites, core-sheii structures, hybrid
Nanomaterials, nanocomposites etc) and their technological applications.

Unit ilI
Preparation of Photocatalyst and other AdvancedMaterials: Standard Ceramic Method,
Preparation of Photo catalyst,Solgel Method, Coprecipitation Method, Applications of photo
catalyst, Preparation of Ferrites,Preparation of Glasses, Spray pyrotyrir, electro chemical
deposition, Atomic layer deposition, Pervoskite solar cells, preparaiion methods

UnitIV

Characterization of Materials: Introduction to structural characterisation, Diffraction TechniquesqlD- powder / single crystal). Small angle ]-rav scattering(SAxs), ,"unning electron microsctpy
(SEM), transmission.electron microscopy(TEM), ResonanJe Techniques @SlR and Mossbauer;'1
Spectroscopic Techniques (Laser Raman ,.FTIR, UV @iquid and sofidj - x- iay photoeleclric
spectroscopy (xPS), Energy Dispersive X-ray spectroscopy(EDS), Auger electron
spectroscopy(AES).

.Unit V
Potential Applications of Nano Technology: Nano solar cells,Pervoskite solar cells, Fuel cells,
Medical app.ljcations,Biological applications, Food and agricultural applications, Batteries, Milatary.
Aerospace, Marine, communication applications, sensor applications
References:

I Solid stste Physics : Charles Kittle
2 Charles P, Poole. Jr.& Frank J.owens, Introduction to Nano technology- John wiley& sons

Inc.Publushers-2006.
3 Guozhong Cao Nanostructures and Nanomaterials, Synthesis, Properties and applications-

Imperial College press.
4 Introduction to Glass Science and Teclinology by J.E.Shelby
5 .T.Pradeep, "NANO: The Essentials, Understanding Nanoscience and Nanotechnolory,',Tata

McGraw- Hill publishing CompanyLimited200T.
6. Solar cells,M.Markvat and Luis Castaner,Elasverpublications
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ADrKAvr NANNAYA UNIVBRSITY : Raj a m a hen d rava ram
Pre PhD Examination Model euestion paper

Paper -II Nano Science, Preparation Techniques and Their characterization(w.e.f.21lg)
(G.HanumanthaRao)

Time:3hours Max Marks -100

SECTIC].J-A

Answer all questions
Each carri.*.ci 2C marks

Ansr,ver the Following

5x20:100M

l- Explain the Variation in properties of micro and Nanomaterials with Length scale
involved and effect on properties

OR
Express the equitation for electrical conductivity and veritleation of ohms law.

2. classify Nanomaterials based on dimensionality and their synthesis.

OR
Explain Special Nanomaterials, their synthesis and technological applications.

3. Explain Preparation of Photo catalysl, in Sol-gel Method and what are its
Applications?.

OR
Exptain the any preparation method in fabrication of Giass

4. Describe Structural Characterisations- X'ray diffiaction (XRD), Scanning eiectron
microscopy (SEM), Transmission electron microscopy (TEM).

OR
Explain the description for UVspectrsocpy and analyse diftbrent parameters using this
UV spectroscopy
5. Explain Biological and Medical applications of Nano Tecnology?

OR

Explain the Fabication of perovoskit solar cells and what are its significance?
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