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Page 1 of 3 

 

RANI DURGAVATI UNIVERSITY, JABALPUR 

 
 

Syllabus for M. Phil. and Ph.D. entrance test in chemistry w.e.f.  2018 and onward 

 

 (In accordance with the revised ordinance no.82 and 16 for M. Phil. and Ph.D. respectively) 
 

 

 

The M. Phil. and doctoral entrance test will have the 100 multiple choice questions. The 

question paper shall consist of two sections, (A) and (B). Each section shall consist of 50 

questions each of 1 mark. Section (A) will be based on research methodology and section (B) 

on Chemistry. The candidate must secure minimum 50% mark (45% for SC/ST/ OBC/ PH).  

 

 

Section A: Research Methodology                                              50 Marks 
 

Research aptitude  

 

 Research: Meaning, Characteristics and type of research 

 Steps of research, Methods of research  

 Research ethics: Paper, Articles, Workshop, Seminar, Conference and Symposium. 

 Thesis writing: Characteristic of thesis writing and format 

 

 Reasoning (Including Mathematical) 

 

 Number series, Letter series and Codes 

 Relationship and classification  

 

 Communication skill  

 

 Communication: Nature, characteristics, types, barriers and effective class room 

communication  

 

 Information and communication technology 

   

 Meaning of ICT, advantages, disadvantages and uses  

 General abbreviation and terminology  

 Basic of internet and Emailing  

 

 

Section B: Chemistry                                                                      50 Marks 

 
Inorganic Chemistry 

 

1. Chemical periodicity 

2. Structure and bonding in homo and heteronuclear molecules, including shapes of 

molecules (VSEPR theory). 
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3. Concepts of acid and bases, Hard –Soft acid base concept, Non-aqueous solvents. 

4. Main group elements and their compounds: Allotropy, synthesis, structure and 

bonding industrial importance of the compounds. 

5. Transition elements and coordination compounds: structure bonding theories. 

Spectral and magnetic properties, reaction mechanisms. 

6. Metal carbonyls and nitrosyls: Structure and bonding 

7. Inner transition elements: spectral and magnetic properties, redox chemistry, 

analytical applications. 

8. Organometallic compounds: synthesis, bonding and structure, and reactivity, 

Organometallics in homogeneous catalysis. 

9. Cages and metal clusters. 

10. Bioinorganic chemistry: photo systems, porphyries, metalloenzymes, oxygen 

transport electron–transfer reactions nitrogen fixation, metal complexes in medicine. 

11. Characterization of inorganic compounds by IR, Raman, NMR, EPR, Mössbauer, 

UV-Vis, NQR, Mass spectrometry and Electron spectroscopy. 

12. Nuclear chemistry: nuclear reactions, fission and fusion, radio-analytical techniques 

and activation analysis. 

13. Chemical applications of Group theory; symmetry elements and symmetry 

operations; matrix representation of symmetry operations; point groups; character 

tables; prediction of IR and Raman active modes. 

 

 

Organic chemistry 

 

1. IUPAC nomenclature of organic molecules including region-and stereoisomers. 

2. Principle of stereochemistry: configurational and conformational isomerism in 

acyclic and cyclic compounds; stereogenicity stereo selectivity, enantioselectivity 

and diastereosslectivity. 

3. Aromaticity: Benzenoid and non-benzenzenoid compounds- generation and 

reactions. 

4. Organic reactive intermediates: Generation stability and reactivity of carbocations, 

carbanions, free radicals, carbenes, benzynes and nitrenes. 

5. Organic reaction mechanisms involving addition, elimination and substitution 

reaction with electrophonic or radical species. Determination of reaction pathways.  

6. Common named reaction and rearrangements – application in organic synthesis. 

7. Organic transformations and reagents: Functional group interconversion including 

oxidations and reduction; common catalysts and reagents (organic, inorganic, 

organomatallic and enzymatic).  Chemo, regio and sterioselective transformations. 

8. Asymmetric synthesis: Chiral auxiliaries, methods of asymmetric induction, 

substrate, reagent and catalyst controlled reactions; determination of enantiomeric 

and diastereomeric excess; enantio –discrimination. Resolution-optical and kinetic. 

9. Pericyclic reaction: electrocyclisation, cycloaddition, sigmatropic rearrangements 

and other related concerted reaction. Principles and application of photochemical 

reactions in organic chemistry. 
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10. Synthesis and reactivity of common heterocyclic compounds containing one or two 

heteroatom (O, N, S). 

11. Chemistry of natural products: Carbohydrates, proteins and peptides, fatty acids, 

nucleic acids, terpenes, steroids and alkaloids. Biogenesis of terpenoids and 

alkaloids. 

12. Structure determination of organic compounds by IR, UV-Vis,
 1

H &
 13

NMR and 

Mass spectroscopic techniques. 

Physical chemistry  

 

1. Basic principle and application of quantum mechanics.  

2. Approximate method of quantum mechanics: variation principle; perturbation theory 

up to second order in energy.  

3. Atomic structure and spectroscopy; term symbols. 

4. Chemical bonding in diatomics; elementary concepts of MO and VB theories; Huckel 

theory for conjugated pi electron system. 

5. Molecular spectroscopy: rotational and vibrational spectra of diatomic molecules; 

electronic spectra; IR and Raman activities – selection rules. Basic principle of 

magnetic response techniques. 

6. Chemical thermodynamics:  Laws state and path function and their application 

thermodynamics description of various type of processes: Maxwell relations; 

spontaneity and equilibria; temperature and pressure dependence of thermodynamic 

quantities; Le chatelier principle; thermodynamics of idea and non-ideal gases and 

solutions. 

7. Statistical thermodynamics: Boltzmann distribution; kinetic theory of gases; partition 

functions and their relation to thermodynamic quantities.  

8. Electrochemistry : Nernst equation, redox systems,  electrochemical cells; Debye 

Huckel theory ; electrolytic conductance- Kohlrausch’s Law and its applications; 

ionic equilibria; conductometric and potentiometric titration.  

9. Chemical kinetics : empirical rate laws and temperature dependence; complex 

reactions; steady state approximation ; determination of reaction mechanism; collision 

and transition state theories of rate constants; unimolecular reactions ; enzyme 

kinetics; salt effects; homogeneous catalysis ; photochemical reaction. 

10. Colloids and surfaces: stability and properties of colloids; isotherms and surface area; 

heterogeneous reactions. 

11. Solid state: crystal structures; Bragg law and applications; band structure of solids. 

     Interdisciplinary topics 

 

1. Chemistry in nanoscience and technology. 

2. Catalysis and green chemistry. 

3. Medicinal chemistry. 

4. Environmental chemistry. 

5. Analytical chemistry. 

6. Polymer chemistry 
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RANI DURGAVATI VISHWAVIDHYALAYA, JABALPUR 
Department of Post – Graduate Studies and Research in Economics 

 

Draft of Syllabus for Ph.D. Programme – Economics (Entrance and Course work) 

 

Date: 13/07/2018 

 

The Ph.D. Ordinance 16 has been revised and notified by the Rani Durgawati Vishwavidyalaya, 
Jabalpur on 24.05.2018. This would be effective from the session 2018-19. 

Some of the major changes done in this revision of Ordinance are: 

 DET 2018, would now be of 2hrs duration of 100 marks, with 100 multiple choice 
questions divided into two equal Section A for Research Methodology and Section B on 
Subject of Research. 

 Minimum qualifying marks would be 50% (45% for ST/SC/OBC/PH) in Pre Ph.D. Entrance 
exam (DET). 

 The Course Structure of the Pre -Ph.D. Entrance & Course Work has been revised. 

 Passing Condition: 55% marks separately in each component of Pre Ph.D. course work.  
 
 

The Pre-Ph.D. Course Work will now comprise of following five components. 

Code Components Marks Credits 

Paper 01 Research Methodology 100 4 

Paper 02 Review of Published research in 
the relevant field 

50 3 

Paper 03 Computer Application 50 3 

Paper 04 Advance Course in Economics 50 3 

Paper 05 Comprehensive Viva-Voce 50 3 

Total 300 16 

Note: 1 Credits =10 Contact Hours 

 

 



RANI DURGAVATI VISHWAVIDHYALAYA, JABALPUR  

Syllabus for Ph.D. Entrance Exam 

Department of Post – Graduate Studies and Research in Economics 

 

 
Total marks -100                Time Duration: 2 hours 

 

The paper will be divided into two sections.  

Section A - This section will comprise of research methodology, aptitude and reasoning test. 

This section will be of 50 marks from Unit I. 

Section B - This section will have objective questions from the core economics subjects. This 

section will be of 50 marks from Unit II to XI. 

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

Ph.D. Entrance Test 
 

Section A: Research Methodology 
 

Unit I 

Concept  of funct ion and types o f funct ions; Limit ,  cont inuity and der ivat ive; 

Rules of differenat iat ion; Interpretat ion o f revenue, cost  demand, supply 

funct ions; Elast icit ies and their  t ypes; Mult ivar iable funct ions; Concept  and 

types o f product ion funct ions; Rules o f part ial defferent iat ion and interpretat ion 

of part ial der ivat ives; problems o f maxima and minima in s ingle and 

mult ivar iable funct ions; Concept  of integrat ion; Simple rules o f int egrat ion; 

Applicat ion to consumer 's surplus and peoducer 's surplus.  

Determinants and their basic propert ies; So lut ion of simult aneous equat ions 

through Cramer 's rule; Concept  of matrix - their t ypes,  simple operat ions on 

matr ices,  matr ix inversion and rank of a matr ix; Concept  of vector - its  

propert ies; Matr ices and vectors; Introduct ion to  input -output  analys is ; 

Difference equat ions-So lut ion o f fir st  order and decond order difference 

equat ions;  

Meaning, assumpt ions and limitat ions of simple correlat ion and regressio n 

analys is; pearson's product  moment  and spearman's rank correlat ion coefficient s 

and their propert ies; Concept  of the least  squares and the lines o f regression; 

Standard error of est imate and regression (applicat ions only).  

Determinist ic and non-determinist ic exper iment s; Var ious types of events -



classical and empir ical definit ions o f probabilit y; Laws o f addit ion and 

mult ip licat ion; Condit ional probabilit y and concept  of interdependence; Baye's 

theorem and it s applicat ions; Propert ies (without  der ivat ions) of Binomia l,  

poisson and Normal d ist r ibut ions.  

Bas ic concept  of sampling-random and non- random sampling; Simple random; 

st rat ified random and p.p.s.  sampling; Concept  of an est imator and its sampling 

dist r ibut ion; Desirable propert ies o f an est imator; Formulat ion of stat ist ical 

hypotheses - Null and a lternat ive; Goodness o f fit ; Confidence int ervals and 

level o f significance; Hypothesis test ing based on z,t ,x2 (Chi -square) and F 

tests; Type I and Type II errors.  

Section B: Economics  

Unit II  

Elast icit ies o f demand - theoret ical aspects and empir ical est imat ion; elast icit y 

of supply; Theor ies o f demand Revealed preference theory; Revision o f demand 

theory by Hicks.  Indirect  ut ilit y funct ions; Recent  developments in demand 

analys is  Consumer 's surplus; Inter-temporal consumpt ion; Recent  developments 

in demand. Elementary theory o f pr ice format ion- demand and supply 

equilibr ium; Cobweb theorem.  

Product ion funct ion Isoquants -  Least  cost  combinat ion o f inputs; Elast icit y o f 

subst itut ion; Euler 's t heorem; Technical progress and product ion funct ion; 

Empir ical work on product ion funct ions; Tradit iona l and modern theor ies o f 

costs -  Empir ical evidence; Der ivat ion of cost  funct ions from product ion 

funct ion; der ived demand for factors.  

Pr ice and output determinat ion: Perfect  compet it ion ; Monopo ly - short  run and 

long run equilibr ium, pr ice discr iminat ion, welfare aspects,  monopoly contro l 

and regulat ion. Cr it ical evaluat ion o f marginal analys is; Baumol's  sales revenue 

maximizat ion model; Wiliamson's model of manager ial discret ion; Marr is model 

of manager ial enterpr ise.  

Margina l product ivity theory; Theory o f dist r ibut ion in imperfect  product  and 

factor markets; Determinat ion o f rent ,  wages,  int erest  and pro fit ; Macro theor ies 

of dist r ibut ion - Ricardian, Marxian, and Kaldor's.  

Pigovian welfare economics; pareto opt imal condit ions; Social welfare funct ion; 

Compensat ion pr incip le; Inabilit y to  obtain opt imum welfare - Imperfect ions,  

market  failure,  decreasing costs,  uncertainty and non-existent  and incomplete 

markets; Theory o f Second Best  -  Arrow's impossibilit y theorem.  

Part ial and general equilibr ium, Walrasian excess demand and input -output  

approaches to general equilibr ium, existence, stabilit y and uniqueness o f 

equilibr ium and general equilibr ium, Stolper-Samuelson theorem, relat ionship 

between output  mix and real factor prices.  

Unit III  

Circular Flow o f Income in two, -three-and four-sector economy; different  forms 



of nat ional income account ing - Social account ing, input -output  account ing,  

flow o f funds account ing and balance o f payments account ing.  

Keynes psycho logical law o f consumpt ion - implicat ions o f the law; short -run 

and long-run consumpt ion funct ion; Empir ical evidence on consumpt ion 

funct ion; Income consumpt ion relat ionship .   

Margina l efficiency o f investment  and level o f investment ; Margina l efficienc y 

of capital and investment  -  long run and short  run; The accelerator and 

investment  behaviour -  impact  o f inflat ion; Influence o f po licy measures on 

investment  -  empir ical evidence.  

RBI approach to  money supply; High powered money and money mult ip lier ; 

budget  deficit s and money supply; money supply and open economy; control o f 

money supply.  

Classical approach to demand for money - Quant it y theory approach, Fisher 's  

equat ion, Cambridge quant it y t heory, Keynes's  liquidit y preference approach,  

t ransact ion, precaut ionary and speculat ive demand for money - aggregate 

demand for money; Der ivat ion o f LM curve.  

Neo-Classical and Keynesian views on int erest ; The IS -LM model; Extension o f 

IS-LM model with Government  sector; Relat ive effect iveness o f monetary and 

fiscal po licies; Extension o f IS -LM models with labour market  and flexible 

pr ices.  

Post -Keynesian approaches to  demand for money - Pat inkin and the Rea l 

Balance Effect ,  approaches of Baumol and  To bin; Fr iedman and the modern 

quant it y theory; Cr isis in Keynesian economics and the revival o f monetar ism.  

Classical Keynesian and Monetar ist  approaches to  inflat ion; Structuralist  theor y 

of inflat ion; Philips curve analys is -  Short  run and long run Ph ilips curve; 

Samuelson and So low - the natural rate of unemployment  hypothesis; Tobin's  

modified Philips curve; Adapt ive expectat ions and rat ional expectat ions; 

Polic ies to control inflat ion.  

Theor ies o f Schumpeter,  Kaldor,  Samuelson and Hicks,  Goodwin's model;  

Control o f business cyc les -  relat ive efficacy o f monetary and fiscal po licies.  

Unit IV 

Economic growth and development  -  Factors affect ing economic growth : 

capital,  labour and techno logy; Growth models -  Harrod and Domar, instabilit y 

of equilibr ium; Neo-classical growth models -  So low and Meade, Mrs.  Joan 

Robinson's growth model; Cambridge cr it icism o f Neo -classical analys is o f 

growth.  

Techno logical progress -  embodied and disembodied technical progress; Hicks,  

Harrod; lesrning by do ing, product ion  funct ion approach to  the economic 

growth; Total factor product ivity and growth account ing: Growth models o f 

Kaldor. 

Development  and underdevelopment  -  Perpetuat ion o f underdevelopment ; 



Poverty - Abso lute and relat ive; Measur ing development  and development  gap -  

Per cap ita income, inequalit y o f income,  Human development  index and other  

indices of development  and qualit y o f life  -  Food secur ity,  educat ion, health and 

nutr it ion; Human resource development ; Populat ion problem and growth pat tern 

of Populat ion - Economic development  and inst itut ions.  

Classical Theory of development  -  contr ibut ions o f Adam Smith,  Ricardo, 

Malthus and James Mill,  Kar i Marx and development  o f capitalist ic economy -  

theory o f social change, surplus value and profit ; Immutable laws o f  capitalist  

development ; Ro le o f credit ,  pro fit  and degenerat ion of capitalism; Structural 

analys is o f development .  

Part ial t heor ies o f growth and development  -  vicious circle o f poverty,  circular  

causat ion, unlimit ed supply o f labour,  big push, balanced g rowth, unbalanced 

growth, cr it ical minimum effort  thesis,  low -income equilibr ium trap; Dualism-  

technical behavioral and social; Ranis and Fei model; Dixit  and Marglin mode l,  

Kelly et .  al.  Model; Dependency theory o f development; Structural view 

development .  

Internat ional t rade as engine o f growth; Stat ic and dynamic gains from trade; 

prebisch, Singer and Myrdal thesis vs.  free t rade; Export -led growth; Dual gap 

analys is; Balance o f payments; Tar iffs and effect ive protect ion; Post -GATT 

int ernat ional economic order; WTO and developing countr ies.   

Ro le o f monetary and fiscal po licies in developing countr ies -  Pr ior savings,  

inflat ion and growth - Empir ical evidence; External resources - FDI, aid vs.  

t rade, techno logy inflow; MNC act ivity in developing countr ie s; Barrowings -  

domest ic and external; Burden o f borrowing - IMF and World Bank po licies in  

developing countr ies.  

Need for investment  cr iter ia in developing countr ies -  present  vs. ,  future,  

Alt ernat ive investment  cr iter ia; Cost -benefit  analys is,  Shadow pr ices,  Pro ject  

evaluat ion and UNIDO guidelines.  

Need for planning - democrat ic,  decentralized and indicat ive planning,  micro -

level planning Review o f Indian plan models and planning.  

Unit V 

Role o f Government  in organized society;  Changing perspect ive - government  in 

a mixed economy: public and pr ivate sector,  cooperat ion or compet it ion; 

Government  as an agent  for economic planning and development; Government  as 

a tool for operat ionaliz ing the planning process.  

Pr ivate and public mechanism for allocat ing resources; Problems for  allocat ing 

resources; Problems o f preference revelat ion and aggregat ion o f preferences; 

Vot ing systems; Arrow imposs ibilit y theorem; An economic theory o f 

democracy; Po lit ico -economic-bureaucracy.  

Poverty alleviat ion; Provis ion o f infrast ructural facilit ies,  removing 

dist r ibut ional inequalit ies and regional imba lances.  Wagner 's  law o f increasing 

state act ivit ies; Wiesman - peacock hypothesis; Pure theory o f public  



expenditure; Structure and growth of public expenditure; Cr it er ia for public 

investment ; Social cost -benefit  analys is -  project  evaluat ion, Est imat ion o f 

costs,  discount  rate; Reforms in expenditure budget ing; Programme budget ing 

and zero base budget ing.  

Theory o f incidence; Alternat ive concepts o f incidence - Allocat ive and equity 

aspects o f individual taxes; Benefit  and abilit y to  pay approaches; Theory o f 

opt imal taxat ion; Excess burden o f taxes; Trade -o ff between equity and 

efficiency; The problem of double taxat ion.  

Classical view o f public debt ; Compensatory aspect  of d ebt  po licy; Burden o f 

public debt ; Sources o f public debt ; Debt  through created money; public 

borrowings and pr ice level; Crowding out  of pr ivate investment  and act ivity;  

pr inciples of debt  management  and repayment .  

Object ives o f fiscal po licy - full emplo yment ,  ant i- inflat ion, economic growth,  

redist r ibut ion o f income and wealth; Interdependence o f fiscal and monetar y 

polic ies; Budgetary deficit s and it s implicat ions; Fiscal po licy for stabilizat ion -  

automat ic vs.  discret ionary stabilizat ion; Alt ernat ive measures of resource 

mobilizat ion and their impact  on growth, dist r ibut ion and pr ices; Balanced 

budget  mult iplier.  

Pr incip les of mult i-unit  finance; Fiscal federalism in India; Vert ical and 

hor izontal imbalance; Assignment  o f funct ion and sources o f revenu e; 

Const itut ional provisions; Finance Commission and Planning Commiss ion; 

Devo lut ion o f resources and grants; Theory o f grants; Resource t ransfer from 

Union to States -  Cr iter ia for t ransfer  of resources; Centre -State financia l 

relat ions in India; problems  o f states'  resources and indebtedness; Transfer o f 

resources from Union and States to local bodies.  

Indian tax system; Revenue o f the Union, States and local bodies; Major taxes in 

India: base of taxes,  direct  and indirect  taxes,  taxat ion of agr iculture,  

expenditure tax, reforms in direct  and indirect  taxes,  taxes on services; Non -tax 

revenue o f Centre,  State and local bodies; Ana lysis o f Centre and State 

Government  budgets; Lack o f flexibilit y in Centre and State budgets,  shr ink ing 

size o f development  finance through budgets; Trends in public expenditure and 

public debt ; Fiscal cr isis and fiscal sector reforms in India; Reports of Finance 

Commissions in India.  

Unit VI 

The pure theory o f internat ional t rade - Theor ies of abso lute advantage,  

comparat ive advantage and opportunity costs,  modern theory of int ernat iona l 

t rade; Theorem of factor price equalizat ion; Empir ical test ing o f theory o f 

abso lute cost and comparat ive cost  -Heckscher-Ohlin theory o f t rade.  

Measurement  o f gains from trade and their dist r ibu t ion; Concepts o f terms o f 

t rade, their uses and limit at ions; Hypothesis o f secular deter iorat ion of terms o f 

t rade, it s empir ical relevance and po licy implicat ions for less developed 

countr ies; The Theory o f Intervent ions; Economic effects of tar iffs and quotas 

on nat ional income, output  emplo yment ,  terms o f t rade, income dist r ibut ion; 



Balance o f payment s on t rading partners both in part ial and general equilibr ium 

analys is.  The po lit ical economy o f non- tariff barr iers and their  implicat ions; 

nominal,  effect ive and opt imum rates of tariffs -their measurement ,  impact  and 

welfare implicat ions; Trade under imperfect ly compet it ive market .  

Meaning and components o f balance of payments; Equilibr ium and 

disequilibr ium in the balance o f payments; The process o f adjus tment  under  

systems o f go ld standard, fixed exchange rates and flexible exchange rates; 

Expenditure-reducing and expend iture-switching po licies and direct  contro ls for  

adjustment ; po licies for achieving int ernal and external equilibr iu m 

simultaneously under alt ernat ive exchange rate regimes; A cr it ical review o f the 

monetary approach to  the theory o f balance o f payments adjustment ; Foreign 

t rade mult iplier with and without  foreign repercussions and determinat ion o f 

nat ional income and output ; Relat ive mer it s and demerits o f fixed and flexible  

exchange rates in the context  of growth and development  in developing 

countr ies.  

Forms o f economic cooperat ion; Reforms for the emergence o f t rading blocks at  

the global level; Stat ic and Dynamic effects of a customs un ion and free t rade 

areas; Rat iona le and economic progress of SAARC/SAPTA and ASEAN regions.  

Problems and prospects o f forming a customs union in the Asian region.  

Regionalism (EU,NAFTA); Mult ilateralism and WTO; Rise and fall o f go ld 

standard and Bret ton-woods system; Need, adequacy and determinants o f 

int ernat ional reserves; Condit ionalit y clause o f IMF; Emerging Internat iona l 

Monetary System with special reference to  Post -Maastr ishit  developments and 

developing countr ies; Reform o f the Internat ional Monet ary System. India and 

developing countr ies; Theory o f short -term capital movement s and East -Asian 

Cr isis and lessons for deve loping countr ies; Internat ional t rade and financ ial 

inst itut ions- Funct ions o f GATT/WTO (TRIPS. TRIMS), UNCTAD, IMF, World 

Bank and Asian Development  Bank; WTO and World Bank from the po int  of 

view of India.  

Trade problems and t rade polic ies in India  dur ing the last  five decades; Recent  

changes in the direct ion and composit ion of t rade and their implicat ions; 

Rat ionale and impact  of t rade reforms since 1991 on balance o f payment s,  

employment  and growth, problems o f India 's internat ional debt ; Working and 

regulat ions o f MNCs in India; Inst ruments of export  promotion and recent  

import  and export  polic ies and agenda for future.  

Unit VII 

Object ives and st rategy o f p lanning; Failures and achievements o f Plans; 

Developing grass-root  organizat ions for development  -  Panchayats,  NGOs and 

pressure groups.  

Broad demographic features o f Indian populat ion, Rural -urban migrat ions; 

Urbanizat ion and c ivic amenet ies; Poverty and Inequalit y.  

Energy; Social infrast ructure - educat ion and health; Environment; Regiona l 

imba lance; Issues and po lic ies in financing infrast ructure development .  



Inst itut ional Structure - land reforms in India; Techno logical change in  

agr iculture - pr icing of agr icultural inputs and output ; Terms o f t rade between 

agr iculture and industry; Agr icultural finance po licy; Agr icultural Market ing 

and Warehousing; Issues in food secur ity - policies for sustainable agr iculture  

Industr ial po licy; Public Sector enterpr ises and their performance; Problem o f 

sick unit s in India; Pr ivat isat ion and dis investment  debate; Growth and pat tern 

of industr ialisat ion; Small-scale sector; Product ivity in industr ial sector; Exit  

policy - issues in labour market  reforms; Approaches for employment  

generat ion.  

Analys is o f pr ice behaviour in India; Financia l sector reforms; Interest  rate 

policy; Review of monetary po licy o f RBI; Money and capital markets; Working 

of SEBI in India.  

Structure and direct ion of foreign t rade; Balance o f payments; Issues in export -

import  policy and FEMA; Exchange rate policy; Foreign capital and MNCs in 

India; The progress o f t rade reforms in India.  

Rat ionale o f internal and externa l reforms; Globalisat ion o f Ind ian economy;  

W.T.O. and it s impact  on the different  sectors of the economy; Need for and 

issues in good governance; Issues in compet it ion and Safety nets in Indian 

economy.  

Unit VIII  

Concept  and organizat ion of a firm - ownership,  control and object ives of the 

firm; Passive and act ive behaviour o f the firm. Seller 's concentrat ion; Product  

different iat ion; Entry condit ions; Economiec o f scale; Market  st ructure and 

profitabilit y; Market  st ructure and innovat ion; Theor ies of industr ial locat ion -  

Weber and Sargent  Florence; Factors affect ing locat ion.   

Product  pricing - Theor ies and evidence; investment  expenditure - Methods o f 

evaluat ing investment  expenditure; Theories and empir ical evidence on Mergers 

and acquis it ions (M & As) and diversificat ion.  

Growth of the firm - Size and growth of a firm; Growth and profit abilit y o f the 

firm; Constraints on growth; product ivity,  efficiency and capacity ut ilizat ion -  

Concept  and measurement ,  Indian situat ion.  

Classificat ion o f industr ies; Industr ial policy in India -Ro le o f Public and 

pr ivate sectors; Recent  t rends in Indian industr ial growth; MNCs and t ransfer fo  

techno logy; Liberalizat ion and pr ivat izat ion; Regional industrial growth in  

India; Industrial economic concentrat ion and remedial measures; Issues in  

industr ial pro liferat ion and environmental preservat ion; Po llut ion control 

polic ies.  

Owned, externa l and other components o f funds; Ro le,  nature,  vo lume and types 

of inst itut ional finance - IDBI, IFCI, SFCs, SIDC, commercial banks,  etc.; 

Financia l statement  -  Balance sheet ,  Profit  and loss account ; assessment  o f 

financial soundness,  rat io  analys is.   

Structure of industr ia l labour ; Employment  dimensions o f Indian industry; 



Industr ial leg islat ion; Industr ial relat ions; Exit  po licy and social secur ity; 

Wages and problem of bonus - labour market  reforms.  

Iron and Steel;Cot ton test iles;Jute;Sugar;Coal;Cement  and engineer ing goods; 

Development  of small-scale and cottage industr ies in India.  

Unit IX 

Nature and scope of agr icultural and rural economics; Tradit ional agr iculture 

and its modernizat ion; Ro le o f agr iculture in economic development ; 

Interdependence between agr iculture and industry - some empir ical evidence; 

Agr icult rual development ,  poverty and environment .  

Livestock economics - Livestock resources and their product ivity; problems o f 

market ing; Whit e revo lut ion; fisher y and poult ry development; Forestry,  Issues 

and problems in rural industrializat ion and development  o f agro -based 

industr ies.  

Use o f land, water and energy; Rural t ransport ,  communicat ion, banking,  

extension services,  ro le,modes and problems o f rural electrificat ion; Rura l 

social infrast ructure, - educat ion and health and informat ion disseminat ion.  

Pr incip les o f land ut ilizat ion, land dist r ibut ion-st ructure and t rends,  land 

tenures,  Tenaney and Crop shar ing, Pro blems o f marginal and small farmers,  

Land reforms mearsures and performance.  

Agr icultural peoduct ion -  Resource use and effic iency; Product ion funct ion 

analys is in agr iculture; Factor combinat ion and resource subst itut ion; Cost  and 

supply curves; Size o f farm and laws of returns - Theoret ica l and empir ica l 

findings; Farm budget ing and cost  concepts; Supply response o f individual crops 

and aggregate supply; Resource use efficiency in t radit ional agr iculture; 

Technical change, labour absorpt ion and gender iss ues in agr icultural services.  

Rural labour supply; Inter locking o f factor markets; Mobilit y o f labour and 

segmentat ion in labour markets; marginalisat ion o f rural labour ; Nature,  extent  

and t rends in rural unemployment ; Agr icultural wages in India; Male - female 

wage differences; Non-agr icultural rural emplo yment  -  Trends and determinants.  

Market ing and state policy; Agr icultural markets and market ing effic iency -  

Market ing funct ions and costs; Market  st ructure and imperfect ions; Regulated 

markets; Marketed and marketable surplus; Behaviour o f agr icultural pr ices -  

Cobweb model; Pr ice and income stabilit y; State policy with respect  to  

agr icultural market ing; Warehous ing; Pr ices; Need for state intervent ion; 

Object ives o f agr icultural pr ice po licy - Inst ruments and evaluat ion; Food 

secur it y in India and public d ist r ibut ion system.  

Recent  t rends in agr icultura l growth in India; Inter -regional var iat ions in growth 

of output  and product ivity; Cropping pat tern shift s; Supply o f inputs -  

Irrigat ion,  power,  seed and fert ilizers; Pr icing o f input  and ro le o f subsid ies ; 

Dist r ibut ion o f gains from techno logical change; Ro le o f Public investment  and 

capital format ion in Ind ian agr iculture; Strategy o f agr icultural development  and 

techno logical progress; Internat ional t rade  in agr icultural commodit ies ; 

Commodity agreement s -  Ro le o f World Trade Organizat ion; Issues in  



liberalizat ion o f domest ic and internat ional t rade in agr iculture - Nature and 

features of agr i-business; Ro le of MNCs; Globalizat ion o f Ind ian economy and 

problems and prospects of Indian agr iculture; Impact  of World Trade 

Organisat ion on Indian agr iculture.  

Unit X 

Nature,  meaning and scope o f econometr ics; Simple and general linear  

regression model- Assumpt ions,  Est imat ion (through OLS approach) and 

propert ies of est imators; Gauss-Markov theorem; Concepts and der ivat ion o f 

Rs.2 and adjusted Rs.2 Concept  and analysis o f var iance appeoach and it s  

applicat ion in regression analys is; Est imat ion o f non - linear equat ions-parabo lic,  

exponent ial,  geometr ic,  hyperbo lic.  

Nature,  test,  consequences and remedial steps of problems o f heteroscedast icit y;  

mult ico llinear it y and auto -correlat ion; Problems o f specificat ion error; Errors of 

measurement .  

Dummy var iable technique - Test ing st ructural stabilit y o f regression  models 

compar ing to  regressions,  int eract ion effects,  seasonal analys is use o f dummy 

var iables,  regression with dummy dependent  var iables.  

Autoregressive and dist r ibuted lag models -  Koyak model,  part ial adjustment  

model,  adapt ive expectat ions; Inst rument al var iables; Problem of auto -

correlat ion - Applicat ion; Almon approach to  dist r ibuted - lag models; Error 

correlat ion mechanism.  

The simultaneous equat ion bias and inconsistency o f OLS est imators; The 

ident ificat ion problem; Rules o f ident ificat ion - order and rank condit ions; 

Methods o f est imat ing simultaneous equat ion system; Recurs ive methods and 

OLS; Indirect  least  squares (ILS) ; 2SLS, 3SLS and ML methods - Applicat ions.  

Stat ionar it y,  unit  roots,  co-integrat ion-squr ious regress ion, Dickey-Fuller test ,  

Engle-Granger  test ,  Random walk model,  Forecast ing with ARIMA modelling ; 

Box-Jenkins methodo logy.  

 

Unit XI 

Meaning and scope of demography; Components o f populat ion growth and their  

int er-dependence; Measures o f populat ion change; Structure,  dist r ibut ion a nd 

sources o f populat ion data; Theor ies of populat ion - Malthus,  Opt imum theor y 

of populat ion; Theory o f demographic t ransit ion - Views o f Medows, Enke and 

Simon.  

Populat ion t rends in t he twent ieth century; Populat ion explosion - Threatened or 

real,  distant   or imminent ; Internat ional aspects of populat ion growth and 

dist r ibut ion; Pat tern o f age and sex st ructure in more developed and less 

developed countr ies; Determinants o f age and sex st ructure; Demographic 

effects of sex and age st ructure,  economic and social implicat ions; Age 

Pyramids and project ions -  Individual aging and populat ion aging.  

Importance o f study o f fert ily -  Total fert ilit y rate[ Gross reproduct ion rate and 



net  reproduct ion rate; Levels and t rends of fert ilit y in more and less developed 

countr ies; Factors affect ing fert ily -  Socio-economic factors,  economic status,  

health,  educat ion, nutr it ion, caste,  religion, race,  region, rural -urban and status 

of husband and wife.  Mortalit y -  Death rates,  crude and age-specific; Mortalit y 

at  birth and infant  mortalit y rate; Levels and t rends in more nad less developed 

countr ies; Sex and age pat tern o f mortality; Factors for decline in mortalit y in  

recent  past ; Life table -  Construct ion and uses; Concepts o f stable populat ion; 

Methods o f populat ion pro je ct ion.  

Concepts and types - Temporary, int ernal and Internat ional; Internat ional 

migrat ion - Its effect  on populat ion growth and pat tern; Factors affect ing 

migrat ion; Theor ies of migrat ion related to internal migrat ion; Urbanizat ion -  

Growth and dist r ibut ion o f rural-urban populat ion in developed and developing 

countr ies.  

Study o f census in India - Methodo logy and character ist ics o f census; Nat iona l 

Family Health Survey 1 and 2 and Rapid Househo ld Survey; Changing 

character ist ics o f populat ion in India; Populat ion growth  rates,  t rends  and 

regional var iat ions in sex rat io ; Age st ructure of populat ion, foetal,  infant  and 

child mortalit y rates; Maternal mortalit y rates; Life expectancy; Appraisal o f 

Kerala model; Pat tern of Migrat ion and Urbanizat io n in India.  

Populat ion, economy and environment  linkages - Populat ion, health,  nutr it ion 

product ivity nexus; Populat ion and human development  issues; Culture and 

fert ilit y,  Educat ion and fert ilit y,  Demography and househo ld economic 

behaviour.  

Evo lut ion o f populat ion po licy in India - The shift  in po licy from populat ion 

control to  family welfare,  to  women empowernment; Family p lanning st rategies 

and their  outcomes; Reproduct ive hea lth maternal nutr it ion and child health 

polic ies; Populat ion and st rategies fo r human development  o f different  social 

groups; Social impact  of new reproduct ive techno logies and their regu lat ion; 

The new populat ion po licy; Tasks before the Nat ional Populat ion Commission.  

 

 

  



RANI DURGAVATI VISHWAVIDHYALAYA, JABALPUR  

Pre – Ph.D. Course Work in Economics 
 

Paper 01 – Research Methodology 
 

Max Marks: 100 (4 Credits) 

 
UNIT I : Introduction & Research Design 

Nature and Objectives of Research, Methods of Research: historical, descriptive and 

experimental, research process, research approaches, criteria for good research. Meaning 

of research design, need of research design, features of good design, various research 

designs, basic principles of experimental designs, designs of experiments. 

UNIT II : Data Collection & Analysis 

Types of Data, methods and techniques of data collection, primary and secondary data, 

Meta-Analysis, historical methods, content analysis, devices used in data collection, pilot 

study and pretext of tools, choices of data collection methods. 

UNIT III : Processing and Analysis of Data 

Measures of Central Tendency, Measures of Dispersion, Measures of Variation. 

Measures of Central Tendency vs. Measures of Dispersion, Normal Distribution, 

Measures of Skewness and interpretation, Correlation and Regression: Types and 

applications, Chi-square test: it's purpose and use.   

UNIT IV : Paper Writing and Report Generation 

Basic concept of paper/thesis writing report generation, writing research abstract, 

introduction, review of literature, result, conclusion, concepts of bibliography and 

references, significance of report writing, steps of report writing. Types of research 

reports,  Methods of presentation of report. Format of publication in Research journal. 

UNIT V : Computer Applications 

Application of computers in research, Generating charts/graphs in Microsoft Excel, 

Power Point Presentation, Web Search: Introduction to Internet, Use of Internet and 

WWW. Using search engines like Google, Yahoo, etc. 

Note: The examiner shall set total ten questions (two questions from each unit) covering the 

entire Syllabus. The candidate shall be required to attempt any five questions selecting at least 

one question from each unit. 

 

 



Reference Books:  

1. Kothari. C. R., "Research Methodology (sMethods and Techniques)", New Age 

Publisher. 

2. Donald. H., Pamela S. Schindler, "Bussiness Research Methods", 8/e Tata McGraw 

Hill Co. Ltd 

3. Bendat and Piersol, "Random Data: Analysis and Measurement Procedures", Wiley 

Interscience 

4. Raymond Greenlaw, " Inline/Online: Fundamentals of Internet and the World Wide 

Web", Tata McGraw Hill Co. Ltd 

5. John W. Creswell, "Research Design", Sage Publications, INC 

6. Trivedi R. N. & Shukla D. P., " Research Methodology", College Book Depo, Jaipur 

7. Bill Taylor, Gautam Sinha & Taposh Ghoshal," Research Methodology", Prentice 

Hall of India Private, New Delhi 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



RANI DURGAVATI VISHWAVIDHYALAYA, 

JABALPUR  

Pre – Ph.D. Course Work in Economics 
 

Paper 02 – Review of Published Research in the Relevant Field 

 
Max Marks: 50 (3 Credits) 

For this paper candidates will have to review literature in an area of research from refereed 

journals or the journals indexed on UGC and will prepare a research proposal and submit a report 

to the university at the end of the course work. The selection of problem and preparation of the 

proposal will be in consultation with research guide. 

 

********* 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

RANI DURGAVATI VISHWAVIDHYALAYA, JABALPUR  

Pre – Ph.D. Course Work in Economics 
 

Paper 03 - Computer Application  
 
Max Marks: 50 (3 Credits) 
 

 

UNIT I : INTRODUCTION TO COMPUTER ORGANIZATION 

History and development of computer system concept, Characteristics, Capability and 

limitations. Generation of computers. Types of PC's, desktops, Laptops, Notebook, Work 

stations and their characteristics. Basic components of a computer system Control Unit, ALU, 

Input/ Output functions and characteristics, memory RAM, ROM, EPROM, PROM. 

UNIT II : INPUT AND OUTPUT DEVICES 

 Input Devices: Keyboard, Mouse, Trackball, Joystick, Digitizing Tablet, Scanner, Digital 

Camera, MICR, OCR, OMR, Bar Code Reader, Voice Recognition, Light Pen, Touch Screen. 

Output Devices: Monitors; characteristics and types of monitors, Video Standard, VGA, SVGA, 

XGA, LCD Screen etc. Printers; Daisy Wheel, Dot Matrix, Inkjet, Laser, Line Printer, Plotter, 

Sound Card and Speakers. 

 

UNIT III : STORAGE DEVICES 

Storage fundamental; primary and secondary, Various Storage Devices, Magnetic Tape, 

Cartridge Tape, Data Drives, Hard Drives, Floppy Disks, CD, VCD, CD-R, CD-RWDVD, DVD-

RW, Zip Drive.   

UNIT IV : OPERATING SYSTEM: MS-OFFICE 

Introduction to Word Processing, MS Word; Features, Creating, Saving and Operating Multi 

Document Windows, Editing, Selecting, Inserting, Deleting and Moving Text. Previewing and 

Printing Documents. Formatting Documents. 



Excel and Worksheet, creating and entering data into worksheet, Toolbars and Menus, Keyboard 

shortcuts, Working with single and multiple workbooks, copying, renaming, moving, adding and 

deleting. Working with formulas, cell referencing, auto sum, copying formulas, absolute and 

relative addressing.  

Power Point; features, creating presentation using slide master and templates, working with 

slides, editing and formatting text, inserting clip art pictures and charts, slide sorter, slide 

transition effect and animation effects. 

UNIT V : INTRODUCTION TO INTERNET 

Internet; Concept, Protocol, Dial-up Connectivity, leased line, VSAT, Broadband, URLs, 

Domain names, Portals. E-mail, Pop & web based e-mails. Basics of sending and receiving e-

mails. E-mails and Internet Ethics, Computer Virus, Antivirus Software, Web Browsers, e-book 

and e-journals. 

 

Note: The examiner shall set total ten questions (two questions from each unit) covering the 
entire Syllabus. The candidate shall be required to attempt any five questions selecting at least 
one question from each unit. 
 

SELECT READINGS :  

1.  Rajasekaran,  S.  (1986),  Numer ical Methods  in Science and Engineer ing ,  A.H.  
Wheeler ,  Allahabad.  

2.  Sanders,  D.H. (1988),  Computers Today,  McGraw-Hill (3rd Edit ion),  New 

York.  

3.  Sinha,  P.K. (1992),  Computer  Fundamentals ,  BPB Publications New Delhi.  

4.  Rajaraman,  V.  (1996),  Fundamentals of Computers ,  Prent ice Ha ll of India,  New 

Delhi.  

5.  Lipschultz,  M.M. and S.  Lipschultz  (1982),  Theory and Problems of Data 
Process ing,  Schum's Out line Ser ies,  McGraw Hill,  New York.  

6.  Schildt ,  H.  (1987),  C Made Easy,  McGraw Hill Co. ,  New York.  

7.  Levin,  R.I.  and C.A. Kifkpatr ick,  Quant ita t ive Approaches to Management.  

8.  Wood, M.B. Introducing Computer  Security.  

 

 

 

  



RANI DURGAVATI VISHWAVIDHYALAYA, 

JABALPUR  

Pre – Ph.D. Course Work in Economics 
 

Paper 04 – Advance course in Economics 

 
Max Marks: 50 (3 Credits) 

Unit I  

Recent developments in demand ana lys is (pragmat ic approach and l inear  expenditur e 

systems);  Consumer 's surplus;  Inter -temporal consumpt ion; Recent developments in 

demand.  Elementary theory of pr ice formation- demand and supply equil ibr ium;  

Cobweb theorem; lagged adjustment in interrelated markets.  Technical  progress and 

product ion function;  Cobb-Douglas,  CES, VES and Translog product ion funct ion and 

their  proper ties;  Crit ica l eva luation of margina l analys is;  Baumol's sa les r evenu e 

maximizat ion model;  Wiliamson's model of  manager ial  discr et ion; Marr is model of  

manager ial enterpr ise.  Individual behaviour  towards r isk,  expected uti l ity and 

cer tainty equivalence approaches,  r isk and r isk aversion -  sens it ivity analys is,  

gambling and insurance,  the economics of insurance cost  and r isk,  r isk pooling and 

r isk spreading,  mean-var iance analys is and portfolio select ion.  

Unit II  

Neo-Classical and Keynes ian views on inter est;  The IS -LM model;  Extension of  IS -

LM model with Government sector ;  Relative effect iveness of monetary and f isca l  

policies;  Extens ion of  IS -LM models with labour  market and f lex ib le pr ices.  C lassica l  

Keynes ian and Monetar ist  approaches to inflat ion; Structuralist  theory of inflat ion;  

Philips curve ana lys is - Short  run and long run Phil ips curve; Samuelson and Solow -  

the natural rate of unemployment hypothesis;  Tobin's  modif ied Phil ips  curve;  

Adapt ive expectations and rational expectat ions;  Policies to control inf lat ion.  

Unit III  

Human development index and other  indices of development and quality of l ife - Food 

security,  education,  health and nutr it ion; Human r esource development;  Population 

problem and growth pattern of Population - Economic development and inst itutions. ;  

Ranis and Fei model;  Dixit  and Marglin model,  Kelly et .  a l.  Model;  Dependency 

theory of development;  Structural view development.  

Unit IV  

Socia l cost -benef it  analysis  -  project  eva luation,  Estimation of  costs,  discount rate;  

Reforms in expenditur e budget ing;  Programme budget ing and zero base budget ing.  

Finance Commiss ion and Planning Commiss ion;  Analys is of Centr e and State 



Government budgets;  Lack of f lex ib ility in Centr e and State budgets,  shr inking size of  

development f inance through budgets;  Trends in public  expendi tur e and public debt;  

Fiscal  cr is is and f iscal sector  r eforms in India;  Reports of Finance Commiss ions  in 

India.  

Unit V  

A cr it ical r eview of the monetary approach to the theory of ba lance of payments  

adjustment;  Foreign trade multip lier  with and without fo r eign r epercuss ions and 

determinat ion of nat ional income and output;  Relat ive mer its and demerits of f ixed  

and f lex ib le exchange rates in the context of growth and development  in developing 

countr ies.  Recent changes in the dir ect ion and composit ion of trad e and their  

implications;  Rationa le and impact of trade r eforms since 1991 on balance of  

payments,  employment and growth,  problems of India 's international debt;  Working 

and regulat ions of MNCs in India.  

 

Note: The examiner shall set total ten questions (two questions from each unit) covering the 

entire Syllabus. The candidate shall be required to attempt any five questions selecting at least 

one question from each unit. 
 

BASIC READING LIST : 

1.  Kreps David M. (1990),  A Course in Microeconomic Theory,  Pr inceton 

Univers ity pr ess.  pr inceton.  

2.  Koutsoyiannis,  A.(1979),  Modern Microeconomic  (2nd Edition),  Macmillan 

press,  London.  

3.  Ackley,G.(1978),  Macro Economics : Theory and Policy ,  Macmillan,  New York.  

4.  Blackhouse,  R.  and A.  Salans i (Eds.) (2000) Macroeconomics  and the Rea l 

Wor ld (2 Vols.),  Oxford Univers ity Press,  London.   

6 .  Romer,  D.L.  (1996),  Advanced Macroeconomics ,  McGraw Hill Company Ltd. ,  

New York.  

7.  Adelman,  I.  (1961),  Theor ies of Economic Growth and Development ,  Stanford 

Univers ity Press,  S tanford.   

8.  Gill is,  M.,D.H. Perkins,  M. Romer and D.R.  Snodgrass (1992),  Economics of  

Development ,  (3rd Edit ion),  W.W. Norton,  New York.  

9.  Higgins,  B.  (1959),  Economic Development ,  W.W. Norton,  New York.  

10.  Hogendorn,  J.  (1996),  Economic Development ,  Addison,  Wesley,  New York.  

11.  Buchanan,  J.M. (1970),  The Public F inances ,  Richard D.  Irwin,  Homewood.   

12.  Musgrave,  R.A. (1959),  T he Theory of  Public Finance,  McGraw Hill,  

Kogakhusa,  Tokyo.  



13.  Shoup,  C.S. (1970),  Public Finance,  Aldine,  Chicago.  

14.  Bhagwat i,  J .  (Ed.) (1981),  Internat ional Trade,  Selected Readings ,  Cambridge,  

Univers ity Press,  Massachusetts.  

15.  Carbough,  R.J.  (1999),  Internationa l Economics ,  Internat ional Thompson 

Publishing,  New York.  

16.  Kenen,  P.B.  (1994),  The International Economy, Cambridge,  University Press,  

London.  

17.  9.  Krugman,  P.R.  and M. Obst feld (1994),  International Economics :  

Theory and Policy,  Glenview, Foresman.  

18.  Salvatore,  D.  (1997),  Internationa l Economics ,  Prentice Hall,  Upper  Saddle 

River ,  N.J.  New York.  
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RANI DURGAVATI VISHWAVIDHYALAYA, JABALPUR  

Pre – Ph.D. Course Work in Economics 
 

Paper 05 – Comprehensive Viva-Voce 

Max Marks : 50 (Credit 3) 

Candidate is expected to face a comprehensive viva-voce on the elective subject and literature 

review report submitted to the university. The presentation need to be prepared and presented in 

consultation with research guide. 

********* 
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RANI DURGAVATI VISHWAVIDYALAYA, JABALPUR 

SYLLABUS  

M. Phil and Ph. D. Entrance Test (w.e.f. 2018-19) 

In accordance with Revised M. Phil. and Ph.D. Ordinances 

ELECTRONICS  

 The Question paper of the Entrance test will have two sections A and B, each 

consisting of 50 objective type compulsory questions. The section A will represent a 

component of “Research Methodology” whereas section B shall be “Subject Specific”. 

Each question will carry one mark.  

i. There will be no negative marks  

 ii.  The duration of the Entrance test will be Two hours. 

 iii  The candidate must score minimum 50% marks in the Entrance test to qualify 

for the interview.  

(Time 2 Hours)                          PART –A & B                 (Max Marks 100) 

PART –A 

 Part –A shall consist of 50 objective type compulsory questions of 1 mark each 

based on Research Methodology. It shall be of generic nature, intended to assess the 

Research aptitude of the candidate. It will primarily be designed to test reasoning 

ability, data interpretation and quantitative aptitude of the candidate.  

PART –B 

UNIT –I 

            Electronic Transport in semiconductor, PN Junction, Diode equation and diode 

equivalent circuit. Breakdown in diodes, Zener  diodes, Tunnel diode, Semiconductor 

diodes, characteristics and equivalent circuits of BJT,JFET,MOSFET, IC, fabrication –

crystal growth, epitaxy, oxidation, lithography, doping, etching, isolation methods, 

metallization, bonding, Thin film active and passive devices. 
 

UNIT-II 
 

 Superposition, Thevenin, Norton and Maximum Power Transfer Theorems, 

Network elements, Network graphs, Nodal and Mesh analysis, Zero and Poles, Bode 

Plots, Laplace, Fourier and Z-transforms. Time and frequency domain responses. Image 

impedance and passive filters. Two –port Network Parameters. Transfer functions, 

Signal representation. State variable method of circuit analysis, AC circuit analysis, 

Transient analysis. 
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UNIT-III 

 Rectifiers, Voltage regulated ICs and regulated power supply, Biasing of Bipolar 

junction transistors and JFET. Single stage amplifier, Multistage amplifiers, Feedback 

in amplifiers, oscillators , function generators, multivibrators, Operational Amplifiers 

(OPAMP) – characteristics and Applications, Computational Applications, Integrator, 

Differentiator, Wave shaping circuits, F to V and V to F converters. Active filters, 

Schmitt trigger, Phase locked loop. 
 

UNIT-IV 
 

 Logic families, flip –flops, Gates, Boolean algebra and minimization techniques, 

Multivibrators and clock circuits, Counters-Ring, Ripple. Synchronous, Asynchronous, 

Up and down shift registers, multiplexers and demultiplexers, Arithmetic circuits 

Memories, A/D and D/A converters. 
 

UNIT-V 

 Architecture of 8085 and 8086 Microprocessors, Addressing modes,8085 

instruction set,8085interrupts,Programming, Memory and I/O interfacing, Interfacing 

8155, 8255, 8279, 8253, 8257, 8259, 8251,with 8085 Microprocessors Serial 

communication protocols, Introduction of Microcontrollers (8 bit )-8031/8051 and 8048. 
 

UNIT-VI 
 

 Introduction of High –level Programming Language, Introduction of data in C. 

Operators and its precedence, Various data types in C, Storage classes in C. Decision-

making and forming loop in program, Handling character, Arrays in C, Structure, and 

union, User defined function, Pointers in C, Advanced pointer. Pointer to structures, 

pointer to functions. Dynamic data structure, file handling in C, Command line 

argument, Graphics-video modes, video adapters, Drawing various object on screen, 

Interfacing to external hardware via serial /parallel port using C, Applying C to 

electronic circuit problems. Introduction to object –Oriented Programming and C++. 

 Introduction of FORTRAN language, programming discipline , statements to 

write a program, intrinsic functions, integer-type statement, IF statement, Data 

validation, Format-directed input and output. Subscripted variables and DO loops. 

Array, Fortran Subprogram. 

 

UNIT-VII 
 

    Maxwell’s equations, Time varying fields, Wave equation and its solution, 

Rectangular waveguide, Propagation of wave in ionosphere, Poynting vector, Antenna 
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parameters, Half-wave antenna, Transmission lines, Characteristic of Impedance 

matching, Smith chart, Microwave components-T, Magic-T Tuner. Circulator isolator, 

Direction couplers, Sources-Reflex Klystron, Principle of operation of Magnetron, Solid 

State Microwave devices, Basic Theory of Gunn, GaAs FET, Crystal Detector and PIN 

diode for detection of microwaves. 
 

UNIT- VIII 
 

 Basic principle of amplitude, frequency and phase modulation, Demodulation, 

Intermediate frequency and principle of super heterodyne receiver, Spectral analysis and 

signal transmission through linear systems, Random signals and noise, Noise 

temperature and noise figure.  Basic  concepts of information theory, Digital modulation 

and Demodulation: PM, PCM, ASK, FSK, PSK, Time –division Multiplexing, 

Frequency-Division Multiplexing, Data Communications- Circuits, Codes and Modems. 

Basic concepts of signal processing and digital filters. 
 

UNIT-IX(a) 
 

   Characteristics of solid state power devices –SCR, Triac, UJT, Triggering 

circuits, choppers, inverters, converters. AC-regulators, speed control of A.C. and D.C 

motors. Stepper and synchronous motors; Three phase controlled rectifier; Switch mode 

power supply; Uninterrupted power supply. 
 

UNIT-IX (b) 
  

 Optical sources –LED ,Spontaneous emission, Stimulated emission, 

Semiconductor Diode LASER, Photodetectors- p-n photodiode. PIN photodiode, 

Phototransistors, Optocouplers, Solar cells, Display devices, Optical Fibres-Light 

propagation in fibre, Types of fibre, Characteristic parameters, Modes, Fibre splicing, 

Fibre optic communication systems –coupling to and from the fibre, Modulation, 

Multiplexing and coding, Repeaters, Bandwidth and Rise time budgets. 
 

UNIT-X (a) 

Transducers- Resistance, Inductance Capacitance, Peizoelectric, Thermoelectric, Hall 

effect, Photoelectric, Techogenerators, Measurement of displacement, velocity, 

acceleration, force, torque, strain, speed and sound temperature, pressure, flow 

humidity, thickness, pH, position. 

 Measuring Equipment –Measurement of R, L and C, Bridge and Potentiometers, 

voltage, current ,power energy, frequency/time, phase, DVMs, DMMs, CRO, Digital 

storage oscilloscope, Logic probes, Logic State Analyser, Spectrum Analyzer, Recorder, 

Noise and Interference in instrumentation, Instrumentation amplifiers, Radio Telemetry. 
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 Analytical Instruments-Biomedical instruments –ECG, blood pressure 

measurements, spectrophotometers, Electron Microscope, X-ray diffractometer. 
 

UNIT- X ( b) 
 

Open–loop and close-loop control system. Error amplifier, on-off controller, 

Proportional (p),Proportional –Integral (PI),Proportional –Derivative (PD) ,PID 

controllers, Dynamic Behaviour of control systems-servomechanism characteristic 

parameters of control systems-Accuracy, Sensitivity, Disturbances, Transient response, 

Stability, Routh-Hurwitz criterion, Bode plots, Nyquist criterion, Controlling speed. 

Temperature and position using analog / digital control circuits. 
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RANI DURGAVATI VISHWAVIDYALAYA, JABALPUR 

SYLLABUS  

M. Phil and Ph. D. Entrance Test (w.e.f.2018-19) 

In accordance with Revised M. Phil. and Ph.D. Ordinances 

 

PHYSICS 

 The Question paper of the Entrance test will have two sections A and B, each 

consisting of 50 objective type compulsory questions. The section A will represent a 

component of “Research Methodology” whereas section B shall be “Subject 

Specific”. Each question will carry one mark.  

i. There will be no negative marks  

       ii.  The duration of the Entrance test will be Two hours. 

iii The candidate must score minimum 50% marks in the Entrance test to 

 qualify for the interview.  

 

(Time 2 Hours)                         PART –A & B                    (Max Marks 100) 

PART –A 

 Part –A shall consist of 50 objective type compulsory questions of 1 mark 

each based on Research Methodology. It shall be of generic nature, intended to 

assess the Research aptitude of the candidate. It will primarily be designed to test 

reasoning ability, data interpretation and quantitative aptitude of the candidate.  

PART –B 

I Mathematical Methods of Physics  

 Dimensional analysis, Vector algebra and vector calculus. Linear algebra, 

matrices, Cayley-Hamilton Theorem Eigen values and eigenvectors. Linear ordinary 

differential equations of first & second order, Special functions (Hermite, Bessel, 
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Laguerre and  Legendre function ). Fourier  series and Laplace transforms. Elements 

of complex analysis, analytical functions, Taylor & Laurent series, poles, residues 

and evaluation of integrals. Elementary probability theory random variables, 

binomial. Poisson and normal distributions. Central limit theorem. 

II  Classical Mechanics  

      Newton’s laws, Dynamical systems, Phase space dynamics, stability analysis, 

Central force motions. Two body Collisions –Scattering in laboratory and Centre  of 

mass frames. Rigid body dynamics moment of inertia tensor. Non- inertial frames 

and pseudo forces. Variational principle. Generalized coordinates, Largrangian and 

Hamiltonian formalism and equations of motion. Conservation Laws and cyclic 

coordinates. Periodic motion : small oscillations, normal modes. Special theory of 

relativity Lorentz transformations, relativistic kinematics and energy equivalence. 

III  Electromagnetic Theory  

     Electromagnetics Gauss’s law and its applications Laplace and Poission 

equations, boundary value problems. Magnetostatics: Biot-Savart law, Ampere’s 

theorem. Electromagnetic induction. Maxwell’s equations in free space and linear 

isotropic media: boundry conditions on the fields at interfaces. Scalar and vector 

potentials,gauge invariance. Electromagnetic waves in free space. Dielectrics and 

conductors. Reflection and refraction, polarization, Fresnel’s law interference, 

coherence, and diffraction. Dynamics of charged particles in static and uniform 

electromagnetic fields.  

IV Quantum Mechanics 

Wave–particle duality. Schrodinger equation (time-dependent and time –

independent). Eigen value problems (Particle in a box. harmonic oscillator, 

etc)Tunneling through a barrier. Wave-function in coordinate and momentum 

representations. Commutators and Heisenberg uncertainty principle. Dirac notation 

for state vectors. Motion in a central potential: orbital angular momentum, angular 

momentum algebra, spin, addition of angular moment: Hydrogen atom, Stern. 
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Gerlach experiment. Time independent perturbation theory and applications. 

Variational  method. Time dependent perturbation theory and Fermi’s golden rule, 

selection rules, Identical particles, Pauli exclusion principle, spin–statistics 

connection.      

V Thermodynamic and Statistical Physics  

Laws of thermodynamics and their consequences. Thermodynamic potentials. 

Maxwell relations, chemical potential, phase equilibria, phase space, micro –and 

macro-states. Micro-canonical, canonical and noise reduction, shielding and 

grounding. Fourier transforms, lock–in detector, box–car integrator, modulation 

techniques. 

VI    Electronics and Experimental Methods  

          Semiconductor devices (diodes, junctions, transistors, field effect devices, 

homo-and hetero-junction devices), devices structure, devices characteristics, 

frequency dependence and applications, Opto-electronic devices (solar cell, Photo 

detector, LEDs).Operational amplifier and their application. Digital techniques and 

applications (Registers, counters, comparators and similar circuits).A/D and D/A 

converters, Microprocessor and Microcontroller basics. Data Inter pretation and 

analysis. Precision and accuracy. Error analysis, propagation of errors. Least squares 

fitting, Linear and non linear curve fitting, Chi-square test, Transducers 

(Himpertions pressure/vacuum, magnetic fields, vibration, optical and particle 

detectors).Measurement and control Signal conditioning and recovery. Impedance 

matching, amplification(op-amp based, instrumentation amp, feedback).filtering and 

noise reduction, Shielding and grounding. Fourier transforms, Lock-in detector, box 

–car integrator, modulation techniques, High frequency devices (including 

generators and detectors).  

VII  Atomic & Molecular Physics 

    Quantum states of an electron in an atom. Electron spin. Spectrum  of helium 

and alkali atom. Relativistic corrections for energy levels of  hydrogen atom, 
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hyperfine structure and isotopic shift, width of spectrum lines.LS & JJ couplings. 

Zeeman, Paschen-Bach & Stark effects. Electron spin resonance. Nuclear magnetic 

resonance, chemical shift. Frank-Condon principle. Born-Oppenheimer 

approximation. Electronic, rotational, vibrational and Raman spectra of diatomic 

molecules , selection rules. Lasers spontaneous and stimulated emission, Einstein A 

& B coefficients. Optical pumping, Population inversion, rate equation. Modes of 

resonators and coherence length. 

VIII  Condensed Matter Physics  

    Bravais lattices, Reciprocal lattice, Diffraction and the structure factor. 

Bonding of solids. Elastic properties, phonos, lattice specific heat. Free Electron 

Theory and Electronic  specific heat. Response and relaxation phenomena. Drudge 

mode of electrical and thermal conductivity. Hall effect and thermoelectric power. 

Electron motion in a periodic potential, band theory of solids, Matter, Insulators and 

semiconductors, Superconductivity, type–I  and type- II superconductors. Josephson 

junctions. Superfluidity, Defects of dislocation. Ordered Phases of matter: 

translational and orientational order, Kinds of liquid crystalline order, quasi crystals. 

IX  Nuclear and Particle Physics  

 Basic nuclear properties: size, shape and charge distribution, spin and parity. 

Binding energy, semi empirical mass formula, liquid drop model. Nature of the 

nuclear force, form of nucleon –nucleon potential, charge –independence and 

charge–symmetry of nuclear forces. Deutron problem. Evidence of shell structure, 

single-particle shell model, Its validity and limitations. Rotational spectra. 

Elementary ideas of alpha, beta and gamma decays and their selection rules. Fission 

and fusion. Nuclear reactions. reactions mechanism, compound nuclei and direct 

reactions. 

Classification  of fundamental forces. Elementary particles and their quantum 

numbers(charge, spin parity, isospin, strangeness, etc,)  Gellemann- Nishijima 

formula. Quark model, baryons and mesons. C,P, and T invariance. Application of 
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symmetry arguments to particle reactions. Parity non-conservation in weak 

interaction. Relativistic kinematics.   

 



 SYLLABUS FOR Ph.D & M.PhIL ENTRANCE EXAMINATION 

  DEPARTMENT OF POLITICAL SCIENCE, R.D.V.V. 

 

RESEARCH METHODOLOGY 
Nature of social research, Research problem and research design, Hypothesis-concept and 

variables, 

Sampling, Tools and techniques of data collection, Case Study & Pilot Study, Survey Analysis 

and Report writing. 

 

POLITICAL THEORY AND THOUGHT 
Ancient & Modern Indian Political Thought, Greek Political Thought, European Political 

Thought, Contemporary Political Thought. 

Democracy, liberty, equality, sovereignty, law Individual and social justice, role of Ideology and 

theories of change, behaviouralism, Decline and resurgence of political theory. 

 

COMPARITIVE POLITICS AND POLITICAL ANALYSIS 
Evolution of comparative politics as a discipline, nature and scope, approaches to study of 

comparative politics, Constitution-concepts, Forms of government, Organs of Government, Party 

system, Pressure Groups, Rule of law and Judicial Review. 

  

INDIAN GOVERNMENT AND POLITICS 
National Movement, constitutional development and the making of Indian constitution, 

Parliament, President , Prime Minister, Council of Ministers, Governor, Chief Minister, Council 

of Ministers, State Legislator, Panchayti Raj Institutions, Indian Judiciary, Electoral System, 

Class, caste, region, gender, religion, concept of welfare state. 

 

PUBLIC ADMINISTRATION 
Development of public administration as a discipline: approaches to the study of public 

administration, Theories of Organisation, Chief Executive, Recruitment, Training, Promotion, 

Discipline, Bureaucracy, Leadership, Financial Administration, Good Governance: Right to 

information. 

 

INTERNATIONAL RELATIONS 
Theories and Approaches to the study of International relations, Power, interest and ideology in 

international relations, National Interest, Cold War, International, regional and sub regional 

organizations, Political economy of international relations, New international economic order, 

International Treaty, Human rights , Diplomacy, India and foreign policy-role in international 

affairs ,relations with neighboring nations . 

 

  



 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  


