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GOVERNMENT OF ARUNACHAL PRADESH
DEPARTMENT OF PERSONNEL
BLOCK-IV, 4th FLOOR, CIVIL SECRETARIAT
ITANAGAR

MOTIFICATION

The 13th March, 2024

bo. PERS-28/2/20221129.— In exsrcise of the powers conferred Dy tha proviso to Article 303 of the
Constitution of India, the Govemor of Arunachal Pradesh is pleased o make the following Rulas 1o
amend the Svitabi for the Arunachal Pradesh Public Sarvice Combinad Competitive Examination nolified
vide No PERS-24/2018 dated 4th December 2018, namaly

1.  Short tithe snd commencement | (1) Thesa rules may be called “the Syllabi for the Arunachal
Pradesh Public Service Combined Competitive Examination (Amendment) Rules, 2024".

{2) They shall come into force on the date of thelr publicaton in the Gazette of Arunachal
Pradesh.

3. Amendment of Annexure-l (Syllabi for the Arunachal Pradesh Public Service Combined
Compuetitive Examinztion):

() I Part A- Preliminary Examination: Paper -General Studies, wilh the axisting en'res, the
following entry shall be adoad:-

s “History of North-East and basic understanding of Land and people of Arunachal Pradesh
incleding Econamy and Heritege.”

{1 In Part B- Main Examination: Paper I~ Essay, for the exishng enines, ive following shall be
subslituted:=

() Part! (128 marks)- Essay on ksues related to naticnal and intermations! level evenis and
abstract topics. One essay from three to four lopics.

(i) Part il {125 marks)- Essay on issuss related to Arunachal Pracdesh to include social,
cultural, develspmental and current burning topics. One essay from three to four topics.

(I} in Part B- Main Examination: Paper Il -General Studies-, with the existing entries, the
fadlownny tapess shall be added:

s Topograshy and riverine systam, transpert and communication system and netural hazards
of the Morth East region,

s Land, Pecple, History, Culture, Traditional village institutions including Chieftainship System
in Arunachal Pradesh,

.+ MNatursl Resources including Mines, Minerats, VWater Resources, Foresis and Whidiife of
Ardnachal Pradesh,

s Location, Physiography, Climate, Biodiversity of Arunachal Pradash.
« Trade, Commerce and Economy of Arunachal Predesh.

« Social gnd Developmental issues of Arunachal Pradash

+ Mchiohan Line




Trne Arunachal Pradesh Exirgcedinary Gazeltes, Juna 12,2024

» Adminisiretive Evclutcn of Arunachal Pradeah
+ Sengal Eastern Frontier Regulation, 1873 (inner Ling Permit).
» Asgsam Frontier (Administration of Justics) Regulation, 18435

« Administrative Development The Mottn East Frontier (Tractg) Administration Reguiation,
1854 and The Morth East Frontier Agengy (Adminisiration) Regulstion, 1983,

» Daying Ering Commitiee Report, 1855 NEFA Panchayst Raj Regulation, 1867, APPR
Ast, 1887,

Charmendra, 145
Chief Secreiary,
Government of Arunachal Pradash,
anagar,

Pubished ard prirtad by Directorate of Printing snd Statisnary, Kahedagun -531/71028-0oP-200Secy, [Personnel 500820024,
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GOVERNMENT OF ARUNACHAL PRADESH
DEPARTMENT OF FERSOMNNEL
ARUNACHAL PRADESH CIVIL SECRETARIAT
BLCCE-N, 4th FLOOR
TANAGAR

NOTIFICATION
The dth December, 2018

Mo PERS-24/2018. — in terms of Rule 3 (1) and Rule 4(2) of the Arunachal Pradesh Pubic Senite
Combined Compatitive Examination Rules 2019, the Governor of Arunachal Pradish is pleased o notify the
Syllabi for the Anunachael Pradesh Public Service Combined Compettive Examination, at Annexura | of this
nofification, wilh immedista ofeal

Juhi Mukharjes, 145

Secretary [Personnal),
Govesnimen of Arunachal Pratesh,

Ilanagas.
ANNEXURE-|

GOVERNMENT OF ARUNACHAL PRADESH
DEPARTMENT OF PERSONNEL
ITANAGAR
SYLLAHI FOR THE ARUNACHAL PRADESH PUBLIC SERVICE
COMBINED COMPETITIVE EXAMINATION

Parl A—Proliminary Examination
PART-A
Papar |- Ganeral Studies: (200 marks) Duration: Two hours

s Curent events of national and internationat importance.

Histary of India andIndian Nasional Movemeont.

» Indian and World Geography-Physical, Social, Economic Geography of bndia and the World.

« Indian Pality and Govenance-Constitution, Poliical System, Panchayatl Raj, Public Palicy, Rights

|ssues, ate.

= Economit and Socal Davelopment, Sustainable Devalopmend, Posverty, Inclusion, Demographics,
Social Sector InRiatives, etc.

= Gensrdl ssees an Environmentsl ecology, Big-diversity and Clhmate Change - thaf do not nedguing
subject specialization.

= Genaral Scienos.
Paper lI- Aptitude Test (CSAT) (200 marks] Duratien : Twe hours
e  Comprebension
*  |nterpersonal skills including commamndcation skilis;
+  Logical reasening and ansiytical abisy:
»  Decision making and protiem sobding:
= Genoral manksd abdity;

# Baslc niemeracy (numbers and thelr refations, orders of magnitede, ake. ) (Class X esal), Dala
inlerpretaton (chasts, grophs, tables, data sulliciency elc. — Class X leved):
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Mote 1@ Papee-llof $w Arunachal Pradesh Public Service Combined Competitive (Preliminary) Examination
will b & qualifying paper with minfmum gualfying marks fixed at 33%.,

Mota 2 @ The quastions will be of mulliple choles, objectve type
Note 3 [ts mandatory for the candrdate o apoaar in both the Papers of Annachal Pradesh Public Senice
Combined Compelitive (Prelim) Examination for the pumoese of evaiuation. Therefore a candidate

will be disqualified in case hefshe dogs not appear in both the papersof Civil Services (Prefm)
Examination.

Part B—Main Examination

The main Examination & intented 1o assess lhe overall infebectual Iraits and depth of understanding of
cendidates rather than merely the range of ther sformalion and memarny,

The nature and siandard of guestions in the General Sludies papers [Paper Il ko Papar V) will ba such
that a well-educated person will be abla 1o answer them without any specisized sfudy. This questions will be
such & to test a candidate’s general awareness of 8 variety of subjects, which will have relevanca for a career
in Civ@l Sarvices, The questions are Fkely to test the candidate’s basic understanding of al relevant issues,
and ability 1o snahyre, and fake a view on confiicting soclo-sconomic gaals, oblectives and dermands, The
candidates mus! ghvi relevant, meaningful and succinct answers,

The scope of the syllabus for optional subject papers (Paper V1 and Paper Vil for the examination ks
broadly of the honours degiee level Le,, 2 leved higher than the bachelors” degree and fower than e masbers’
degres. In the case of Engineering, Madical Science and taw, the level corrasponds to the bachelors’ degres

Syilabiof the papers Included in ihe scheme of APPSCC Examination (Main) are given as foows -—

CUALIFYING PAPERS ON ENGLISH

The aim of the paper [s fo test he candidates” ability to resd and understand serious discursive prose,
and o exprass his ideas clearly and correctly, in English,

The patiern of questions woust be broadty as folows :

(i} Comprehersionof ghen passages.

(i Précks Writing.

(m) Usageand Vocabulary

() Short Essays.

Note 1: The papers on English will be of Matriculation or squivalent standand and will be of qualifying nature
onfy, The marks obiained in hese papers will nol be counted for ranking,

Note 2: The candidates will have to answar the paper in English,
PAPER-

Essay : GCandidates may be required o write essays on mulliple topics. They will be expecied to Keep
closely o the subject of the essay (o arrange their ideas in orderly fashion, and to write concizely
Credit will ba givan for effactive and exsc! expression,

PAPER-HI

Genoral Studies-l : Indian Horitage and Culture, History and Geography of tha World and Society.

+ Indian culture will cover the salent aspects of At Forms, literature and Architecture from ancient fo
modan imes.

#  Modem indian history from about the middie of the eghesnth century uniil the pesent- significen
eyents, parsonalities, issues,

= The Freedom Srugghe — its varsous stages and impotant contributorsteontribulions from different
parts of thia countryg

s Posi-rlependence consaidation and resoganizalkon within the country.
= Hislory of the world will indude events from 18ih cantliny such as indusirial revolution, world wars,

redrawal of national boundanies, colonization, decolonizalion, politcal ph#osophies ke commumism,
capitalism, soclalism etc.— their forms and effect on ihe society.

»  Salien fealures of Indian Society, Diversity of india

*  Roeofwomen and women's oiganizasion, population and assodiaied Ssues, poverty and davelogmental
issues, urbanization, their problams and thelr remedics

«  Effects of globalisation on Indian society,
e Socal empowermant, communallsm, reglonalism & soecularism.
o Salient features of world's physical geography

*  Distribution of key nalural resources acioss the word (Inciuding South Asia and thie ingian sub-
continent; fectors responsibée for the locallon of primary, secondary, and lertiary sector indusiries
in various pans of the world (including India),
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imporiant Geaphysical pheanomena such as earthquakes, Taunam|, Velcanic activity, cycione elc.,
geographical fealures and their lotation-changes in critical geographical features (ncluding waler-
bodies and lce-caps)and In fiors and fauna and the effects of such changes.

PAPER-II

Ganaral Studies- Il: Governance, Constitution, Polity, Social Justice and Internaticnal relations.

Indian Constitution—hisianical underpinnings, evolution, features, amendrmants, significant provisions
and basic struciure.

Functions and responsibilities of the Union and the States, isswes and challenges partaining fo the
federal structura, devolution of powers and finances up 1o jocal leveis and chalenges (henein.

Separation of powers between various organs dispute redressal mechanisms and institutions.
Compacison of the Indian constitutional scheme with that of other countries:

Parliament and State legslatures—strechure, funclioning. conduct of business, powers & privileges
and ssues arigkng oul of thasa

Siructine, organizaton and fenchioning of the Executive and ihe Judicaine—Minsires and Departments
of the Government, pressure groups and formalfinformal associations and theair rolein the Polity.

Galient leatures of the Representafion of People’s Acl

Appointment [0 various Constititional posts; powers, functions and responsibities of various
Constitulional Bodias,

Statutory. regulatory and vanous quas-judicial bodies,

Governmaent policies and intanventions for developrant in varous sectoss and Eeues ariging out of
thielr dasign and mplamentation.

Development processes and B development indusiry —the role of RGOS, SHGL, vanious oroups
and associations, donors, charities, institulional ard other stakeholders,

Wellere schemes for wuinerable seclions of the population by the Canbe and Stales and the
peformance of these schames; mechanisms, tws, institutions and Bodies constituted for the
protection and battermand of thesse viulnarable sechons,

lssues relating 1o development snd managerient of Social SecionServices relating o Health, Education,
Hurman Resources.

lssuses relating 10 poventy and hunger.

Imponam aspects of govermance, ranspanency and accountabiity, e-gowemance- applications, modeds,
succeases, limitations, and potential; citizens chardéens, ransparency & accouniabiity and instititiona!
and othaf measgres.

Rolo of chl senvices In 8 democracy.
Incita and its neighborhoad- relations.
Bilsterad, regional and giobal groupings and agreements webing Indes andior affecting Inda's intengsts.
Effiect of policies ant poltics of developed and developing coanirios on india's intenests, Indian diaspors:
Impertant Intermaicnal mstiutions, agencias and fora- thes straciure, mandate.

PAPER-IW

General Studies-lil: Teshnology, Economic Development, Bio diversity, Environment, Security and
Disaster Management

Indiain Econtmy and issues relating to planning, moblization, of resources, growth, developrmeng and
arploryrmeent

Entluzive groswih 20d iesues ansing from i
Governmendt Budgeting.

Major crops-oropping petterms in various parts of e country, - diffenent types of irigation amd irrigation
syslams siorage, iranspor and marketing of agriculiural produce and (ssues and related consirpings;
e-lachnotoogy in the aid of farmens.

lxates related o direct and indifect farm subsitios and minimum support prices: Pubiic Distribution
Sysiem- objectives, functioning. limitations, revamping; issues of buffer stocks and food socurity;
Technology missions; ecendmics of animal-rearng

Food processing and related industries in india- scope’ and signficancs, lecation, upstream
and downsiream reguireamends, supply chain managaemant.

SFY
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Land reforms in India.

Effects of Freralization on the sconomy, changes in industrial policy and their effects on indGstrial
gresaih,

Infrastructune; Energy, Ports. Roads, Arpons, Railways otc
Invesbmient modeks.
Science-and Technology- developments and their applications and effects in everyday fife,

Achievarments of lndians in scence & technology; indigenization of technology and developing mew
ecrnaloy

Awwareness inthe felds of 1T, Space, Compulers, robotics, nanos-iechnoiogy, bio-technology and issues
relating to intefbectual property rights,

Consenation, emirenmental pollution and degradation, envirgnmental Impact assesament.
Digasler and disasker mansgament,

Linkages between developmian and spread of extremism

Rolo of external state and non-state actors in creating challenges 1o internal security.

Chalenges o intema! security through communication networks, robe of media and socal
sites by internal aecurity challenges, basics of cybar security; money-lundering and its prevention.

Security challenges and their mansgament in border aroas - linkeges of crganized crima with tarrorksm.
Varlous Security forcas and agences and their mandate,
PAPER - W

General Studies- IV: Ethics, Integrity and Aptitude

This paper will include questions 1o test the candidates’ attiude and aparoach 1o [Bsuss rblaling 1o
integrity, probity in public. life and his problem sohing apgroach o vanious issues-and conficts faced by him n

dealing with sockaty, Questions mary ulilise the case shudy approach (o delerming these aspects. The following
broad aneas will be coverned ;

Ethics and Huran Interface: Essence, determinants and consequencas of Ethics in-human actions:
dimensions of ethics; ethics - in privale and public relalionships. Human Values - lessons from the
livies and teachings of grest leadirs, reformiers and adminisirators; role of family seciety and educationa
nstiubons in inculfcating values,

Atitude: content, struciure, lunction; s influence and ralation with thought and behaviour; rioral and
podtical atitudes: sacial mBuence and parseasion,

Aptitude and fownvdabionst values for Civil Service, inegnty, Impartially and non-parisanship, otectity,
dedication to publc service, ampathy, tlerance and compassion towerds the weaker-sections.
Emotional inveligence-concepts, and their ublifies and application in administration and govermance.
Contribitions of moral thinkers and philosophers foam brdia and workd
PubliciCril senvice values and Ethics in Public adminstration; Stalus and problems; ethical concems
and diiemmas In government and privale institubions; lows, nubes, regulations and consclence as
sorces of athical guidance; accountability and ethical governance; strengthening of ethical and
rmaoral values in governante; ethical sses inirarmational relations and funding; comporate gowsmance.
Probity in Governance: Concepl of public service; Philosophical basis of govemance and probity,
irformaticn sharing and trans parency in government, Right te information, Codes of Ethics, Codas of
Conduct, Citizen’'s Charters, Work culture. Quality of service delivery, Utilization of public funds,
chatierges of cormuption.

Case Studies on above Ssiees.
PAFER-¥1 & FAPER YIl

Optional Subject Papers | & 1l

Candidate may chogsa any optional subject from-amongsi the List of Oplional Sublects given in

Para 2.

AGRICLLTURE
FAPER-

Ecology and #ls relevancs o man, natural resources, thelr sustainable managenen &nd conservatinn

Physical and sockal enwironment as fectors of crop distribution and production, Agro ecobogy; cropping
patlern &% indicators of envirenments, Environmental pollulion and associited hazards 1o crops, animals
and humans., Climale change—Intemational conventions and global initiatives. Green house effect and
giobal warming, Advance 1oos for ecosyitemn analysis--Remote Sensing (RS) and Geographic Information
Systems (GI5).
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Cropping patterns in different agro-climatic 2ones of the country. Impact of high-yielding and shart-
curation varietes on shifts in cropping patierms. Concepts of various cropping, and faming systems. Onganic
and Precigion farming. Package of practices for production of important cereais, pulses, of seeds, fibres,
sugar, commerciat and fodder crops.

important features, and scope of various types of lorestry plantations such as sosial forestry, agro-

forasiry, and natural forests : Propagation of forest piants. Forest products. Agro-foresiry and value addition
Consenvation of forest flors and fauna

YWeeds, thelr characienstics, disseminabon and assockation with vanous chops, thair miltiplications,
cuftural, biclogical, and chemical controd of weeds.

Soll—physical, chemical and biological properties. Processes and factors of sofl formatien. Soils of
India. Minsral and organic constitvents of soifs-and thair robe = maintaining soll productivity, Essantial planit
nutrients and other beneficial elerments in solls and plants. Principles of soll fertity, soil testing and fortiliser
recommandabions. integrated nutriant management Biofertézers. Losses of nitrogen in soil, nirogen-use
efficiency in submarged rice soils, nBregen fixation in solls. Eficient phosphonuse and polassium use, Problam
sodis and their reclamation. Soil factors affecting green house gas emissson,

Sail conservation, integrated walershed managemen!, Sof ergsion and its managerment. Dry land agriculiure
and its problems. Technology for stabilissng agriculture production in mined arcas.

Waler-use efficiency in relation bo crop production, criteria for scheduling irigations. ways and rsans of
reducing run-off lnsses of irgation water. Raimvater harvesting. Orip and sprinkler imigation. Drainage of
waler-logged soils, quality of irmgation water, effect of intustriad eflivents on solf and water polution. Imigation
projects in ndia,

Farm management, scope, importance and characieristics, farm planning. Gptimum resource use and
budgeting Economics of different types of farming systems. Marketing management straleges ko develoonanl,
markel inteligence. Price fluctuations and their cosl; role of co-operatives in agricultural economy; types and
sysiems of farming and factors affecting them. Agriculbural price policy. Crop Inswrance.

Agricaitural exdension, its importance and roly, methods of evalustion of extension programmes, socio-
BLOnamic survey and stabus of big, smal and marginal farmers and landiess agricultural iabourers; Training
programimes for extension workers. Role of Krishi Vigyan Kendra's (KVK) in dissemination of Agricultural
technologies. Non-Government Organisation (NGO -and self-hwdp group approach for rural development.

PAPER-I

Coll structure, function and cell cycle. Synthesis, structure and function of genetic material. Laws of
heredity. Chfomosonts structure, chromosomal aberrations, linkage and cross-over, and their signficance in
recombbinaton bresding. Polypioldy, euploids and anecpleids. Mutalion-—-and thair role in crop improventent
Hesfability, steriity and incompatibility. classification and thelr application 0 crop improvement. Cytoplasmic
inheritace, sex-finked, sex-infuenced and sex-Himited charactars,

History of plant breeding. Modes of reproduction; sefing and crossing echniques. Origin, evolution and
domastication of crop planis, center of origin, Lew of emologoas series, crop genetic resounces-—conservation
and wilization, Application of principles of plant breeding, improvement of crog plants. Molecutar markers and
e application in plant iImprovement. Pure-line selection, pedigrea, mass and focurmend salections, cormbining
ability, its significance in plant breeding. Hatercals and its exploitation. Somatss hybridization, Breeding for
disease and pesi resistance. Robe of interspecific and nterganenc hybnidization. Role of penslic enginesring
and biotechnoltgy & crop improvesment Germelically modified crop plants.

Seed production and processing lechinologles, Seed cordificalion, Seed lesling and storage, DMA fingar
printing and seed registration, Role of pubbc and private sectors in soed production, and marketing. Inteliectusl
Property Rights (IPR) Esues, WTO ssues and i impact on Agriculburo.

Principles of Plant Physiology with reference 1o plant nutrition, absorption, fransiocation and metaboism
of nutrienis, Sol-water-plant retationship,

Erzyris and plant pigmanis; photosynthesie—modern concepts and faciors affecting the process.
aerobic and anserobic réspiration; Ca, Cg and CAM mechanlams; Carbohwdrate, proteln and fal metaboliam,
Growlh and development; photopariodism and vernalization. Plant growth substances and their role In crop
production. Physiclogy of soed development and germination; dormancy. Siress physlology—draught, sait
and waler sbress

Major fruks, plantaton crops, vegetables, spices and fowsr Crops. Package practices of major harticultural
erops: Prolecied cuitivation and high tech horticibiure, Posi-harvest technoiogy and value addtion of fruits
and vegetables. Landscaping and commercial lloriculture. Mediciral and aromatic piants; Role of frulls and
vegalabies in human nubiion.

Daignosis of pests and deeases of field crope, vegelables, orchard and plantabion crops and their sconomic
importance. Classification of pests and diseases and their mansgement. Intergrased pest and dizsases
managmment. Storags pests and el management, Biological contral of pasts and disesses. Epidomiology
and forecasiing of major crop pests and diseases. Plant quaranting messures. Pesticides, (el Tosmulation
and mddes of action.
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Food producton amd consumption trends n India. Food security and growing population—vision 2020,
Reaxsons for grain surplus, National and International food poficies, Production, procurement, distributson
consiraints, Avadabiity of foodgiraing,; per capits expenditure on food, Trends in poverty, Public Distribution
Systarm and Balow Powerty Line popuiation, Targeled Pubiic Distribution System (POS), pofesy implementation
In contexl 1o ghobalization. Processing consiraints, Reiation of food production to Mational Dietary Gaidelings
and food consumplion paltern. Foed based distary approaches (o sliminate hunger. Mulrient deficioncy— :
Micro nutrient deficiancy @ Protein Energy Malnutrition or Protein Calorie Madmdrition (PEM or PCM), Micro :
nistriant daficiency and HRD in conlext of work capacity of women and chifdren, Food grain productivity and
Teod sacwarity.

ANIMAL HUSBANDRY AND VETERINARY SCIENGE
PAPER-|
L Ankmal Mutrition

|

I

Partifioning of food energy within the animal, Direct and indirect calorimetry. Carbon—nitrogen balance |

and comparaihog skghter methods, Syslems for exprossing enengy valon of feods in reminants, plos and

podliry. Energy requirements for maintenancs, growth, pregrancy, lactation, epg, wool, and meat production. ‘
|

Latest sdvances in protain nutriton. Enengy proteén sder-ralationships. Evaluation of proten quakty, Use
of NP compounds in ruminant disls. Protein requiraments for maintenance, growth, precnancy, lactation,
&g, wool and meat production.

Majorand lrace minerals— Their sources, physiological functions and deficiency sympioms. Toxic minerais.
Minaral interactions, Role of fatzoluble and water—eoluble vikam ing in tha body, thelr sources and daficlency
sympboms.

Feed addithves—methana nfvilors, probiotics, enzymes, antbaotics, hormones, digogaccharides. I
anskoxidants, amaisifens, mould mihiitons, buffers elc. Use and abuse of growlh promoters like harmones and |
anliblobes—latest concepls, |

Conservation of fodders. Slorage of febds and feed injredants. Recent advances infeed lechnalogy and
food processing, Antl-nutitional and toxic fagtors prosent in livestock feads, Feed analysis and quality conrol,

Digestitdty trialz—direct, indirec! and indicator mathods. Predicting feed intake in grazing animals,

Advancess i fuminant nudribon, Mokt requinshents. Baltancesd rations. Pesding of caives, pragnant,
WOk animals and breeding bulls. Strategies for fesding mich animats during ditferent stages of Bctation
cycle, Effect of feeding on mik composition. Feeding of goatls for meat and milk production. Feeding of sheep
for meatand wool produtiion;

Bweing Mulrition, Mulient raquirerments. Croep, starter, grower and finisher ratiors. Feeding of pigs for
bien g production. Low cost rations fof swing

Poultry nudriton, Specis features of poultny nulnition. Mutnent requirements for meal and &g oduction,
Formulation of ratrons for difierent classes of layers and brolers.

L Animal Physiology :

Physiology of blood and its cieculation, respiration; excretion, Endocrine glands in health and disgasé,

Blood constiuenis —Proparties and functions-tlood cell fermation—Haemogiobin synthesks- and
chamistry-plasma proteing production, elessilication and propertses, coaguiation of biood; Hawmorrhagic
disorders—anti-coaguiants—biood grolups—Blood valume—Plasma axpandars-Builor systens in biood,
Biochamical iesis and their significance in disease diagnosis.

irculation—Physiodogy of hearl, cardiac cycle, heart sounds, heart beal, elecrocardiograms. Work
and effickency of heart—etect of kens on heart funclicn-metabolism of cardiae musde, norous and
chemical regulation of heart, effect of femperature and stress on heart, blood préssuer and hypertensicn,
osmobc reguiation, artedsd pulsa, vasomotor segulation of circutation, shock. Coronary and pulrmonany
circulaton, Bioot-Braln barmier Cerabrospinal Muid-circutalion in bids,

Fues piration —Mechanism of respration, Transporl and exchange of gases-rewral control of respiralion-
Chemo-raceplors-typosie-respiration in birds,

Excration.—Structune and funstisn of Kidney-fermation of urine-methods of studying renal funclion-renal
requiaton of acid-base balance : phyaiological corgtiients of urne-renal fedunsras s Vanous Conglstion-
Urinary secrethon in chicken-Sweat glands and thair funclion. Bio-chamical 181 for urinary dysfunction.

Endocrine glands,—Funclional disorders—thelr symploms and diagnosis. Sythesis of hormaones,
mechanism and control of secration—hormonal receplons-classfication and function.

Growth and Animal Production. —Prenatsl and postratal growth, maturation, growth curves, measunes of
growth, factors affecting growth, conformation, body compasition, meat quality,

Physiology of Milk Production, Reproduction and Dhgestion.—Current status of hormonal conirol of |
imarmmany deeelopment, milk secratbon and mik ejaction. Mahe and Fermale reproductive organd, e |
companents and funcions. Digestve copans and thelr funclions.
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Environmental Physiclogy. —Fhwsislogical relations and their reguiation; machanisms of adaptation,
environmenial faciors and regulatory mechanisims invodved in animal bahaviour, climalolgy—various

paramedans and thelr imporiance. Ankmad ecology. Physiology of behaviour. Effect of siress on haallh s
production,

3. Animal Reproduction ;

Serrien qualty —Fresenvation and Arificial Insemington—Componenis of Semen; composition of sperrmattzna,
chamicad and physical properies of elaculated serman, faciors alfecting samen in vivo and In Wiro. Fackxs
affecting semen phoducton and quakily, presarvation, compositon of duents; sperm conceniration;, transpon
of divied semen. Deep freesng techniques in cows, sheep, mau,.snhuamlpm]w Detaction of oesbus
and time of insemination for betler concaption. Ancestrus and repeal breeding.

4, Livestock Production and Manageamant :

Commercial Dalry Farming.—Comparisen of dairy farming In Indin with advanced countries. Dairying
under miced farming and as speciaiized farming, economic dairy farming. Starting of a dairy farm, Capitaland
land requirement, cganization of the dairy fanm. Opporlunities in dairy farming. factors determining the efficiency
of dairy animal. Heard recording, budgeting ecs! of milk production, pricing pelicy; Persennel Management.
Devaloping Practical and Econamic ratlons for dairy calle; supply of greens theoughout the year, feed and
fodoer requiraments of Dairy Farm, Feeding regimes for young slock and buds, holfers and breeding ankmala;
niw Irands in feading young end adult stock: Feeding records,

Commarcial maal, egg and wool production —Devalapment of practical and soanoenic ratibng foe sheeh,
poEe, pigs, rabbits and pouliry. Supply of greans, fodder, feeding regimes for young and mature stock. New
tranis in enhancing production and managamant. Capital and End requirements and Socio-soonamic concepl

anmgmr.l FANAGEMEn| ﬂmmmmm:mmmmmm
§. Gaenetics and Animal Breeding -

Hgtory of animal genetics. Mitasis and Meiosls : Mendelian inheritance; deviatisns to Mendakan genetics,
Expreszion of genes; Linkage and crossing over, Sex delermination, se influsnced and sax limied characters,
Blood groups and poymorphism; Chromosomae sbemrations; Cyloptasnee inhertance, Gene and il siructune;
DNA as a genetic material, Genelc code and projein synihesis; Recombinant DA lechnology. Mutations,
types of mutations, methods for detecting muwlations and mutation rate, Transgenesis.

Poputation Genetics appliad o Animal Breeding—CQuantiative Vs, Qualitative traits; Hardy Weinberg
Law, Population Va. individual; Gene ant genotypic fregisency; Forces changing gena frequency; Random
adrift and small popudations; Theory of path coefficent; Inbreedng, msthods of estimaging inbreeding cosificient,
syslams of inbreeding, Effecive population size, Breeding valus, estimation of breeding vilue, domingnos and
epistatic deviabion; Partitioning of varation; Genofype X environment cormelation and genctype X envircnment
imeraction; rode of multiple measurements, Resemblance between retatives.

Bresding Systems.—Breods of Bvestsock and Pouliry, Herdtablity, repeatability and genetic and phanatypic
correlations, their malhods of estinaiion and precision of estimates;

Alds fo selection and their relative merits; Individual, pedigree, famity and within Eamity selection; Pregnency
tesking, Methods of selection; Consbruction of selection indices and thedr uses; Comparative evaluation of
genatic gaine through various selectton mathods; indinect selection and conolated responase; inbveading, ol
breading, upgrading, cross-breeding and synihesis of breeds; Crossing of inboed lines for commeencial production;
Selection for genaral and specific combining abilty; Breeding for thrashold chasacters. Sirgindex.

6. Extension :

Basic philogophy, objeclives, concap! and principles of exlansion. Different Methods adoptad to sducale
farmers under rural conditions, Genaratien of techinology, its transfer snd feedback. Problems and constraints
in trangsfer of iechnolooy. Animal husbandry programmes for rursl developman

PAPER-N
1. Anatomy, Pharmacology and Hygiene :

Histolagy and Histaloglea Technlques : Faraffin embedding technique of tisaue processing and HE.
staning—Fraazing microtemy—Microscopy Bright flield microscope and electron micrascopa, Cyiology-
structure of cell organedls and nclusions: cell divisln-coll ypes—Tesues and thelr classification-embnyonic
and adult tssurs—Comparsive histology of organs—Vascular, Nervous, digestve. fresplraton: muscilo-
skelatal and urcgenita systems—Endacring glands—Intsgumants—sanse ongans.

Embryclogy—Embryology of vertebrates with special reference to aves and domestic mammals
gameiogenosls-fedilzation-garm kiyers-foatal membranes and plicentation-types of placenta in domestic
mammiats-Teralclogy-twing and twinning-organogenesis-germ layer dorvasives-andodermal, mesodanmal and
eclodermal dervatves.
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Bovine Anatomy.—Regional Anatamy ; Paranasal sinuses of OX— surface anatomy of salvary phands,
Regional anatorny of infracrbital, maxilary, mandi-bulcalvesiar, mental and cornnal nerve block, Regional
anatomy of paravertebral nerves, pudental nerve, median, uinar and radial nervestibial, fibular and digital
rarars—Cranial rennes-stnachanns irsohed in apiducal anaesthesia-geporficlsl ymph nodes-sefacs anatomly
of visceral orgarts of thomcic, abdominal and pehic cavitiss-comparatvi-fexiunas of locomolor spoaraiis
and thedr application in the bomechanics of mammalian body,

Anatomy of Fowl. —Musculo-skeletal system-functional anatomy in relation to respiration and flying,
digestion and egg producton,

Pharmacology and therapeutics drugs.—Cellslar level of pharmacodynamics and pharmacokinetics.
Drugs acting on fluids ang esectrolyle batanca. Drugs acting on Autonomic nervous system. Madam
concepls of anpesthesia and dissocialive anaesthetics, Aulncodds, Antimicrobipls and principbes of
chematheragy in microbial infections. Use of hormones in therapeutcs—chemotherapy of parasitic
infections. Drugand economic cencams in the Edible lissues of animals—chemotherapy of Neoplastic
dizaases. Towcky due to "insecticides, plants, metals, non-matals, 2ootoding and mypcotodns”.

Vaterinary Hyglene with reference to water, air and habitation —Assessment of pollution of water,
Bir and soil—Importance of climate in-animal health—effec! of emvironment on animal fancbon snd
perfomance refabionship betwesn induslisdsaton and antmal agricullure—anirnal housing requinemients

far specific categodes of domestic animals viz. preghant cows and sows, milking chws, broder birds—
slrdss, sirin and produclivity in rdlabcn 1o andmal kabdation,

2  Animal Dissasos |

Eticlogy, epldeminlogy pathogenesis, symaloms, posi-moratem esions, dagnosts, and contrel of nfectious
dizeqses of caltie, sheep and goad, horses, pegs and pouiny,

Etictogy, epidemspdagy, symploms, diagnosis, treatment of producton diseases of caltie, horse, pig and
[oultry,

Deficlhency desases of domestic animals and birds.

Diagrosis and treatment of non-specific condilions ke Impaction, Bloal, Diarrhoea, Indigestion,
dehydration; stroke, poisioning.

Diagrasis and trealment of neurological disorders.

Principles and methods of Immunlsation of animals agalnst specific diseases—hard
immunity—disease free zones-—"2erg’ disoase concepl—chomopraphylas,

Anapsthoesla—local, reglonal and general-prenestvetic medbcation, Bymplome and =urglcal
ntorference in fractures and dadocation. Hemia, chaking abomassal displacement—Caesanon operalons
Rumenoiomy—Castrations.

Dissasa investigation technigques,—Matarials for laboralony investigation—Establshmnng, Areral Fealth
Centres—Diease frea zone.

3. Velerinary Public Health :

Zoonoses —CEassification, defirifion, roleof animals and binds in prevalence and fransmission of zoonolic
dissases—ocoupational roonotic diseases,

Epldem |alagy.—Frinciple, dafiniton of eplklemiological terms, application of epldemsstogical megsuras
in the study of diseases and disease control. Epidemiclogical features of air, water and food borne
infections, OIE regulation, WTD, sanflary and phylosanilary measures,

Veterinary Jurisprudence.—Rules and Regulations for improvement of amimal quality snd prevention
ol animal desases—Stole and Central Rulas for privention of animal and animal product borne diseases—
S F CA—\elerolegal cases—Ceificates—iatorals and Methods of collecton of samples for velerolegal
v iyt

4. Milk and Milk Producis Technology :

Markat Milk.—Chealty, festing and grading of raw mik. Processing, packagang, stonng, distribulion,
markeling defects and thesr control. Freparstion ol the foliowing milks | Pastewrzed, standaediad. omsd,
double toned, steriliped, homogenized, reconsfubed, recombined and Nlavowred mdks. Freparation of
ultured milks; cultures and S massagement, yoghurt, Dahi, Lassiand Snkhand, Preparation of flavoued
and sterilized miks, Legal standards. Sanifalion requiremant for clean and safe milk and for tha milk
plant equipmant,

Milk Producis Technology.—Selaction of raw matertsts, srooessing, stonng, detributing and rmarkelng
milk products sush s Cream, Buller, Ghee, Khoa, Channa, Cheesa, condensad, evaporated, dried milk
and baby food, loe cream and Kulfi; by-products, whiry products, butter mik. taclose and cesein, Testing.
grading, [udging mik producis—B15 and Agmark specifications, legal standards, quislity control nulritive
proparties. Packaging processing and operational conbiel, Costing of dairy products.
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i Meat Hygiene and Technobogy :
Meat Hygiene

Artht morlem ciEe and managemaent of feod animals, stunning. slasghier and dressing operations; atabios
requiremaenis and designs; Meal inspecton procedures and judgement of carcass mead culs—ograding
of carcans mesl culé—dubes and funclions of Valernasians in wholesorme meat production.

Hyglenic methods of handiing prodection of meat —Spodage of meal and control measgres—Pogt.
slaughier physicochemical changes in maat and factors that influence them—~Oualty mprovement
rvithodd—rAduliaration of measl and delection-—Regulaiory provisions in Meal irade and Industry,

Moat Technology

Physbcal and chemical characteristics of meal,—Mes emulsions—ieihods of preservation of msat—
Cauring, canning, radiation, packeging of meat and maal products, processing and formulations,

By-products. —Slaughier house ty-products and their ulksation—Edible and inedible by products—

Socisl and ecencrnie inplications of proper Ulilksation of staughier house by-products—Crgan prodies
for food and phanmacedicals,

Poultry Products Technology.—Chembkcal com postion and nutrlive vahee of pouling meat, pre- slasghber

carg and management. Slaughlenng lechniguas, inspection, preseration of poultry mieat and products,
Legal and BIS standards,

Struciure composition and nutritive value of eggs Microbial spoltage. Preservation and mainienance
Marketing of poultry meal, egps and products.

RabbitFur Animal farming.—Rabbit meat production. Disposal and utiization of fur ard wool and recyciing
of wasle by products, Grading of wool.

ANTHROPOLOGY
PAPER-I
Meaning, Soope and davelopmentof Anfhropoboogy,

Ralakicnzhips with ofher dizciplines * Soclal Sciences, behaviegral Schences, Life Scencas, Madical Sciences,
Earth Sciences and Humanities.

Main branches of Anthropology, [ SCope and relevance :
{(a] Social-culteral Anthropology.
(b} Beciogical Anthropoiogy:
(e Archasciogical Andhropoiogy.
(d} Linguissic Anthropalogy.
Husman Evolubion and emergence of Man ;
{a) Biological amd Cultural factors in hurmian eveiutlon
ib} Theories of Organic Evolution (Pre-Danwinean, Darwinian and Post-Danwinian).

(e} Synthetic theary of evolution; Brief outline of terms and concepts of evolutionarny biology (Dolf's nae,
Cope'srule, Gause's rule, paraliclsm, comvergence, adaptve radiation, and mosmes evolution)

Characherisiics of Primates. Evolubonany Trend and Primate Taxonoasy, Primals Adaptabions; [Arhoneal
and Terrestrial) Primate Taxonomy; Primaie Behaviour; Testiany and Quaternary fossil primates; Living
Major Prirnates; Comparative Asatomy of Man and Apes; Sheletal changes due o ersct posture and ils
implications.

Phylogenetic status, characieristics and geographical distribution of the following :

(¢} Keanderthal man—La-chapele-aux-saints (Classical type), ML Carme! {Progresaive type).
{d) Rhodesianman,
fe) Home gacens—Cromagnon, Grimaidi and Chanceledo,

Thie bictogical basis of Life : Tha Cell, DMNA struchure and raphcation, Praten Synibesks, Gene, Mutaton,
Chromosomes, and Cell Givision,

{a) Principles of Prehistoric Archarology, Ghronclogy : Relative and Absolute Dating metheds.
{b) Culural Evalution—Broad Outlings of Prehistoric cultures -
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(i} Pabaglithic
(i} Mesolithic
(i) Meodihic
i} Chalcolthc
(v} Copper-Bronze Age
(v} TronAgs

Tha Nature of Culture | The concept and Characterstics of culburs and civilizatian; Efthnocentrism vis-a-vis
Ciilbural Relativigm,

The Nature of Soclaty : Concept of Seciely; Sociaty and Culture; Social Institution; Social groups: and
Social sleatification,

Marriage : Definilion and universaiily. Laws of marmiage {endogamy, exogamy, hypergamy, hypogamy, incest
taboo); Type of marriage (monogarmy, polygamy, potyardry, group marriage). Functions of marriage; Marage
regulations (preferential, prescriptive and proseriptive); Marriage payments (Bride wealth and dowry).

Family : Definition and unbversality, Family, household and domestic groups; funclions of tamily; Types of
famity {from the perspectives of siructure, biaod relation, marraga, residence and succession). Impact of
wrbanezaion, indusirialization and feminist movements on famihy

Kinship ; Consanguinity and Affinily. Principles and types of dessent {Uniineal, Double, Bilateral Ambilineal);
Ferms of descent groups (lineage, dan, phratry, mosety and kindrad); Kinship terminsiogy (descriptive and
clagsificatory); Descent, Filistion and Complimentary Fillation Decent and Allanca,

3. Economic Organization : Meaning, scope and refavance of economic anthropology, Formalist and
Substantivist debate; Principles governing production, distribubion and exchange |reciprocity,
redisiribution and rmarked), in communities, subsisting on hunting and gathering. fishing, swiddening,
pastoralism, horticulture. and agriculiure; ghobaization and ndigenos economic syslams.

4. Political Organization and Social Control : Band, iriba, chiefdom, kingdom and stae; concents of
power, authority and begitimacy; social controd, kew and justice in simple Societies.

5. Refigion : Anthropological approaches to the study of religion (evokuonary, psychoiogical and functional);
monsthelsm and potythelsm; sscred and profane; myths and dluals; forms of religion In tribat and
peassnt Sockties (animism, animatism, fetishism, naturism and tofemism; religion, magic-and
wmﬂlmlﬂmﬂ: magicoreligious funclionarias (priast, shaman, medicing man, sorcarerand

€. Anthropological theories ;

Classical evolutionism (Tyler, Morgan and Frazer)

Higtorical paricularism (Boas ) Diffusionism (British, German and Amercan)

Functionaliem (Malinowski); Structural—Functionksm (Radcifle-Brown)

Structuralism [L'evi-Strauss and E, Loach)

Culture and personality (Beredict, Mead, Linton, Kardiner and Cora-du Bois)

Neo—evolulionism (Chide, White, Steward, Sahlins and Service)

Culbural materialism {Harrls)

Symbolic and interprative theories (Turmer, Schnekier and Geertz)

Cognitive theones [Tyler, Conkding

Post-modernism inanthropology.

T. Gulture, Language and Communication :

Riature, origin and charschenstcs of language; vorbal and non-verbal commumication; sackl contex of
languans usa,

B Research methods in Anthropology :
(@) Fielkdwork radition in anthropoiagy
(B} Distinction between tnchnigue, mathod and methodabogy

(c) Toots of data collection | observation, intarview, schedules, questionnaire, cace shudy, ganasiody,
ife-history, oral history, secondary sources of nformation, partcipatory mothods.

(d) Amsfysiz, intsrpratalion and presantatonof data.
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Human Genetics : Mathods and Application | Methads: for study of genatic principles in man-family
study (pedigron analysis, twin study, foster child, co-twin method, cytogenedic mathad, chromosomal
and karyo-type analysis), biochemical methods, immunclogical methods, D.MA. technology and
recombinant technologies:

Mendelian ganalics in man-family study, single facior, multfactorn, Iethal, sub-lethal and polygesic inbertance
i Riabilal

Coneept of genetic polymorphism and seleclion, Mendalian poputation, Hardy-Weinberg law; causes
and changas which bring down frequency-mutation, isciation, migraticn, selechon, Inbreedng and genstic
drift. Consanguinecus and non-consanguineous matng, genetic ioad, genatic effectof consanguineous
and cousn Marriages.

Chromosomes and chromosomal aberrations in man, methodology.
{a)} MNumerical and siruciural aborrations (disorders).

{b} Sexchromosomal aberration- Kinefeliar (O0Y), Turner {X0), Super female (XXX), inersax and other
syndromicdizorders.

(o) Autosomsl aberrations- Down syndrome, Pateu, Edward and Cri-du-chal syndromes

{d) Geneticimprints in human disease, genelic scréening, ganetic counseling, human DNA profiing,
gena mapping and ganome siudy.

Race and racism, biological bas's of morphological vanation of non-mednic and characters. Racial
criteria, racial brails in ralation 19 haredity and environment; bistogical bashs of racial classification,
racial differentiation and race crossing In man.

Age, sex and popukation variathon as geneticmarker :ABO. Rh biood groups, HLA Hp, transfaming,
m, biood enzymes. Physiclogical characinistics-Hb level, body fat, pulse rate, resperatory funchions
and sensory perceptions in diffenent cultural and SOCI0-GComMGmic groups.

Concepts and methods of Ecological Anthropalogy : Bér-cultural Acapiations—Genelic and

Mon-genets factors. Man's physiclogical responses to environmental stresses: hol desert, cold,
high altitude chmate.

Epidemiological Anthropology : Health and disease. Infectious and non-nfectious diseases,
Nutritional deficiency relatad diseases.

10, Conceptol human growthand Development - Stages of growth—pre-natal, natal, infant, childhood,
acolesconce, maturity, senescance,

—Factors affecting growih and development genetic, ervironmental, biochemical, nutritional, cultural
and SoCHD-BCoNOmIG.

—Ageing and senescance. Theores and cbsarvations
#udias.

Redevance of manarche, menopause and other bioevents ta ferdlity. Fertlidy patierns and differentials.
Demographic theories-biclogical, sockd and cultural,
Biogical wnd socic-ecological faciors influsncing fecundiy, fertility, nataliy amvd mosiaity.

12, Applications of Anthropology : Anthropology of sports, Nulritional anthropolegy, Anthroplogy I
designing of defence and other equipments, Forenske Anthroplogy. Mathods and printiples of personal
kentification and reconstriction, Applied human genetics—Paternity diagnosis, genetic oounselling
and eugenics, DA Iechnelogy in diseases and medicine, seropenatics and cylogensetics inreproductive
biodogy.

PFAPER-N

Evolution of the Indlan Culture snd Civilization—Prehistons (Palasoithic, Mesolithic, Nealihic
and Neolithic-Chaleoiithic), Protohistoric {(Indus Civilization). Pra-Harappan, Harappan and post-
Harappan cullures. Contribulions of the tibad cultures to Indian civilization.

Palaso—~Anihropological avdences from india with specal reference lo Siwaliks and Narmada basin
(Remapihecus. Shvapdhecis and Nermada ar)

1.3, Ethno-archasology in India: The concepl of ethno-archasssogy; Suvivals and Paraliels among the
haenting. foraging, flshing, pasiosad and peasant communities ncluding arts and crafts producing
commaaniies.

2. Damographic profile of India—Ethnic and Snfrestic slements in tha Indian populabon and their
digtribulsie. [nasan mﬂM—ﬁ:mlemhmmmm.

The siructure and neiure of raditional indan social syshem—\srnashiam, Purushasiha, Karma, Rina
and Rabirth.

S
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3,

Caste system in India— Sinicture and characteristics Vama and casie, Theories of origin of caste

systemn, Dominant caste, Caste mobiity, Future of caste system, Jajmani system. Tribe-case
COnbinUUIm.

Sacred Complex and MNabure-Man-Spint Comiplas.

4.4, Impact of Budchism, Jairssm, leiam and Christlanity of Indian sociaty.

Emargence, growth and development in India—Conlributions of the 16th, 19th and earty 20th Century
scholar-administrators. Contribubions of Indian anthropologists to ribal and casie studies

Indian Village—Significans of vitage siudy in Intia; Indian vilage as a sockal syslem; Tradtional
and changing paiterns of setdement and Inter-casie relatlons, Agrarian relations in Indian vilages;
Impact of globalization on Indian vilages.

Linguisiic and rebglous minorities and thelr social, political and economic stasus.

Indigeneus and exogenous processes of seclg-cultural change in indian sociaty; Sanskrisization,
Weslernization, Modermization; Inter-play of litthke and great traditions; Panchayali Raj and social
change; Media and Social change.

Tribal situation in India—Bio-genetic varkability, linguistic snd soco-ecanomic characteristics of
tha it popilations and thed distibution.

Problems of the tribal Communities—Land allenation, poverty, indebtedness, ow lieracy, peor
educations! faciilies, unemployment, under- amploymaent, hoalth and nufrition

Davelopmental projects: and their impact on ribal displecement and problems of rehabilication
Deveioprment of forest policy arsd tritsls. Impact of urbanisation and indUstealzaiion on ribal populations

Problems of exploliation and deprivation of Stheduled Castes, Scheduled Tribes and Other Backward
Classes. Conslitulionat saleguands for Scheduled Tribes and Schaduled Castes,

Social change and conlemporary tribal societies © Impact of modern democratic institulions,
devalopment programmes and wellare measures on iribals and weaker sections,

The concepl of ethnicity; Elhnic conflicts and polfical developrmenis; Unrest ameong tribal communities;
Regionakam and demand for sulonomy; Psoudo-tribalism, Social change among the tribas during
cobonial and past-Indepentent lndia.

Impact of Hindulsm, Buddhism, Christianity, Islam and other refigions on ribal sociaties,
Tribe and rabon stele-—a comparative siudy of trial communiies in India and otfer countnes;

History of administration of tribal areas, tribal policies, plans, programmes of tibad developrment and
their implementation, Tho concept of PTGs (Primifive Tribe! Groups), their distribution, special
programmies for their development. Role of N.GO:s in ribal development,

Raola of anthropology in iribal and rural developmient

Confributions of anthrapalagy to the understanding of regionaism, communalism and ethnic and
poitical moverments.

BOTANY
PAPER:|
Microbiclogy and Plant Pathology :

Biructune and reproduction/miulipbcation of viruses, vinokls, bacieria, fungl and mycoplasma; Applications
of microbichogy in agriculiurn, industry, medscing and in conirol of soil and veaber pallution: Prion and Prign
hypothesis,

Important crop diseases caused by vineses, bactenta, myooptasma, fungh and nematodes; Modes o
imfection and dissemination; Molecular basis of infection and disease resistance’dedence; Pvaalogy of
pasasitism and control measures. Fungal loxing, Modelling and diseass forecasting: Plant quarantine,

Cryplogams @

Algaa, fungl, bchens, bryophytes, plerdopiyles-stnsckrs and reproduction from evolutionany viewpaint
Digtribastion of Cryplogams in Indla and thelr ecological and econamic importance.

Phanerogams :

Gymnosperms ; Concept of Progymnoepenms. Classifcation and gistribution of gymncspanms. Salien
fealures of Cycadales, Ginkgoales, Coniferales and Gnetales, their structure and reproducsion.
Ganoral account of Cyeadollicales, Bennattitales and Cordiaitniles; Geslogical lima scale; Typa of fossils
and Ehair study lechnigues.

Angiospermis . Syslematics, anatomy, embryolegy, pahmnotogy and phylogency.

Taxenombs hlararchy; Intermational Code of EBotanical Momandlature; Mumencal taxomomy and
chamalaxomamy; Evidence from anatormy, embryology and palymobogy

S
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Qrigin and evalution of anglosperms; Comparative account of vanous systems of classification of
angiospermas; Shudy of angospermic famBas— Mangnolincese, Ranunculzoess, Brassicacean, Rosaceas,
Fabacooe, Evphorbiacted, Malvateas, Diplerocarpacess, Aplacess, Asclepiadacaas, Verbanaceie,
Solanaceas, Rublateas, Cutrbilaceas, Asteracess, Poaceas, Arecaceas, Lillacese, Musacess and
Dvchidacess.

Stomata and (her bypes, Glandwar and non-glandular ichomes, Unusual secondary growwily Anatomy
of Gy and G plants; Xylem and phicem differentiation; Wooed anafomy.

Covelopment of male and female gamelophyics, pollination, fortilzation; Endeaporm-—ils development
and funclion. Patterns of embryd development; Polyembraysny, apombies; Applications of patynology:
Expenmental ambryology nciuding pollen siorage and esh-hube lertlizabon,

4. Plant Resource Development

Domestication and introduction of plants: Origin of oultivatad plants, Vaviow's centres of ongin. Plants as
sources {or food, fodder, fibres, spices, beveragos, edible oils, drugs, narcolics, inseciicides, timbor,
gum s, resing and dyes; lelox, celildose, starch and its products; Parfumery; importance of Ethnobolany
in indian conlgxt: Enargy plantations: Bolanical Gardens and Harbaria.

5. Morphogeresis :

Totipotency, polarity, symmeiry and differentiation; Cell, swe, organ and prologiast culiure. Somatic
Iyt and Cybrids; Micropropagation; Somachonal varation-and its applications, Polten haplsids, embryo
rescue melhods and their applications.

PAPER-I
1. Cell Biclogy :

Techmgues of cefl biotogy: Prokanyotc and eukanobc call—siruchers and wirastructural details; Struciune
and funcbon of extracatutar matrix (call wall) and mambranas-call adhesion, membrans bansport ard
vesicular ranspor. Stnucture and function of ced organelies (chioneplasts, milochondria, ER, dichyesomas
ribcsomes, endosemes, aosomes, perosizomes; Cyicakelabon and microtubules; Muckeus, mecleolus,
meclear pore comphex; Chromatin and nucleosome; Cell signaling and ool recaptons; Signal ranstuction
Mitosis and melosis; molécular basis of call cycle. Numerical and structural vasiations in chromosomes
and thelr significance; Cheamatin ongamization amdd packaging of genome; Polytene chromosomes: B-
chromosomes—sinechure, bahaviour and sagnifscance.

i Genetics, Molecular Biclogy and Evolution ;

Development of genetics, and gone versus allele concepts (Pseudoaleles), Cuantitative genetics and
multipte faciors; Incomplele dominance, palgenic iInheritance, mullipghe alieles, Linkago and crissing
over of gene mapping nciuedsg molecular maps {dea of mappeng, tunciion); Sex chromosomes and sex-
lnked Inheritance; sex determination and molecular basis of sex differentiation; Mutatons (bochamical
and molecular basis); Cyloplasmic inherilance and cyloplasmic genas (including ganedics of male slerlty),

Siructure and synthesis of nuchelc scidsand probeins, Goretic code and regulation of geng expoession;
Gene sfencing; Multhgena famdles; Organic evolubion-evidances, mechansm and theories.

Rioie of RMA, in ooigin and evoistion.
1 Pilant Breeding, Blotechnology and Blostatistlcs :

bethods of plant breeding—nircduction, selection and mybridizaton {pedigres, backoross, mass sefechon,
utk method), Mutalion, polyploddy, rmeade sterlety snd heterosis breading. Use of apomixes in plam
hreeding: DNA sequencing, Genelic engineering—methods of ranster of genas; Transgenic crops and
Bioaafely aspects; Devalopment and use of molecudar markers in plant breeding; Tools and techniguas—
probe, southerm biotting, OMA fngerrinting, BOR and FISH . Standsrd deviation and cosfficient of vanation
(CWV). Tasts of significance {£-0as1, 1-tesl and chi-square testa), Probabilty and disbibutions (nermal,
binomial and Poissan), Cormalabon and regrassion.

L Physiology and Biochemistry :

Waber refatiorns. mineral nutrition and kon transporl, mineral deficiencies. Pholosynihesis-——photochemical
reacilons, pholoshosphondation and carbon fixation pattessns; T3, C4 and CAM pativesns;
Mechanism of phoiem ransport, Respiration{anerobic and sarobic, including femmentadion =—elociron
transport chain and oxidatve phosphonylation; Photorespraton; Chamissmotic theory and ATP syniess;
Lipid melabolfsm: Mitragen fixation and nfrogen metabolism, Enfymes, coeneames, Enesgy iransler
and anargy conservation. Importance of secondany metabolites. Pigments as photonecaptons (plasiioial
pigments and phytachroma). Pian movernants: Pholoperiossm and flowening, vemalization; senescance;
Growth subsiances—their chemical nature, robe and applications in agri-horticuliure; growth indices.
prowth movements, Stress physiology (heat, waber, salinity, metal ), Frult and seed physiotogy. Dommancy,
siorage and germination of seed. Frd npenng—ils molecular basis and manipulation,




14

285

The Arunachal Pradesh Extraordinary Gazelte, December 19, 2019

Ecology and Plant Geograghy :

Concept of ecosysiem; Ecological factors, Concapts and dynamics of community, Planl succession.
Concepls of eosphere; Ecosystems; Conservalion; Poliution and ks control {imcuding phytonenie-cation )
Plant indicators; Environment (Protection) At

Forest types of Indie—'Ecological and ecomomic imponance of forests, alforestation, deforestation and
soctal farestry; Endangered plants, endemism IUCH categories, Red Data Books; Biodiversity and its
congervalion; Protected Anea Mabwork; Convention of Bicdogical Diverssy, Farmers' Rights: and Intoeciual
Proparty Rights, Concept of Susiainable

Development; Blogeschemical cycles. Global warming and climalic change; iivasive species: Envirormietal
Impact Assessmanl; Phylogeographical regions of India.
CHERISTHY

PAPER-
Alomic Structura:

Helsenberg's uncartainty principle Schrodinger wave equation (lime independent); Interpretation of winve
funclion, particle in gae- dimensional box, quantum numbers, hydrogen atom wave functions; Shapes of
&, pand d orbilals.

Chemical bonding :

lonic bond, characteristics of onic compounds, latlice enengy, Bom-Haber cycle; covalent bond and its
peneral characiarislics, polanties of bonds in modecules and their dipole moments; Valenoe bond
theory, concepl of resonance and resonance enargy’ Molecular orbital theory (LCAD method):
bomding Hz +, H2 Hez + 1w Nez, NO, CO, HF. CN™, Comparison of valence bond and mobecular
orbital theories, bond ordes, bond strengthand bond length.

Solid State

Crystal systems; Designation of orystal faces, lattics structures and unll call; Bragg's law; x-ru:,rdfﬂmmm
by crystals; Close packing, radius ratia rules, calculation of somae limiting radius ratio values; Siruckwres

af MaCl, ZnS, CeCl CaFa: Snichiomelic and nongioichiomatric defects. impurity defects. semi-
conduchors

The Gaseous State and Transport Phenomemnon ;

Equation of state for real gases, intermoletular Interactions, and critical phenomena and Squefaction of
gases; Maxwel's distnbutlon of speeds, inermoleculor collislons, collisions on the wall and effision;
Thermal conductivity and viscosily of ideal gases.

Liguid State :

Kelvin equation; Surface Wesion and suface enercy, welling and contact angle, Interdfacial tenslon and
capiltary aclion.

Thermoedynamles:

Work, heat and internal anergy; fiest law of thermodynamics.

Second law of thermodynamics: entropy a5 a state funclion, sniropy changes in vanous Hocesses,
entrogy-reversibility and ireversibility, Free energy lunclions; Thermodynamic eguaiion of state; Maxwell
ralations; Temperature, volurme and pressure dependence of U, H, A, G, Cp and Gy, BEand®E; J-T uifect

and irvarsion lemperature; criena for equiiboum, relation bebween squilibdum constan and hermodynamic
quantites; Narnsl heal theorem , introductony idea of third b of thermodyramics.

Phase Equilibria and Solutions :
Clausius-Clapeyron equation; phase dagram for a pune substance; phase eqliiba in bnary systems,

partially mescible liquids-—upper and kpwer critical solution temperatures; partial molar quantities, their
significenco and determination; exosss tharmodynamic functons and their determination,

Electrochamistry :
Debye-Huckel theony of strong elecirolvies and Debye-Hucked limiting Law for vanous equilibrum and
iranapon propertias,

Galvanic cells, concentration celis; ebectrochemics ceres, measurement of e.ml of cells and i
applications fusl calks and bastenes.

Processes af elecirodes; dovbie lyer al the infedisce; rale of change ransfor, current densily; cvarpobintis;
elactroanabdical ! amperomelry, lon selective slecirodes and their use

Chemical Kinetics:

Differantial and inbegral rate equations for zorth, first, second and fractonal onder reactions; Rats equations
invahdng reversa, parallel; consscutive and chain réactions; Branching chain and explosions; effect of
termperature and prassuie on rale constant. Sudy of fast reactions by stop-flow and retaxation methods.
Collislons and transiton slate theores.
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10. Photochemestry:

Absorption of Bght; decay of exciled stde by diferont noules; pholochemical reactions babween hadrogen
and halogans and ther guantum yields.
11. Surface Phenomena and Catalysis:
Adzorption from gases and sodlions on solid adsorbents, Langmus and B.E.T. adsorption izothenms;
determination of surface area, characieristica and mechanism of reaclion on heterogeneoes calalysts.
12, Blo-lnorganic Chemistry:

Melal lons in biclogical syeiems and e role in loo-iransport across the membeanes: [modecular
mischaniam |, oxygen-upiake protaing, cyfochromes and Terradoxing.

13. Coordination Chemistry ;

(f}  Bonding in ransdtion of mietal comipleres. Valence bond thoory, crystal field theory and s modifoations;
appfications of theories In the exptanation of megnetsm and elctronic spectra of metal complexes.

{ii} lsomerizsm in coordination compounds; IUPAC nomenclature of coordinalion compounds,
sterepchamistry of comphexas with 4 and B coordination numbers; chelate effect and polynuciear
cormplaxes; irans effect and is theores: kinetics of subsiiubion reackons it square-planar complexes;
thermodynamic and kinesic stability of complexes

(®] EANrds, Synihesls structure and reactivity of mnial carbonyls; carboab anions, carbamd hydrides
and fmeetal nftrosyl Compounds.

v Complexes with aromatic systems, synthess, structure and bonding in-metal oiefin complexes,
alkyne complexes and syclopentadionyd complexes; coordinative unaaturation, oxkdative addition
reachons, ingertion reacbons, Mlonal molecules and e characiarealion; Compownds with metal—
neistial s and metal atom dusbers

14. Main Group Chemisiny:

Boranes, barazings, phosphazenas and cyclic phosphazone, siicates and silicones, Interhalogen
16. General Chemistry of 'F Block Element:

Lanthanides and actnldes: separation, exidation stales, magnetic and speciral properties; lanthanide
contrackion,

PAPER-I
1. Delocaised Covalent Boning:

Aromaticly, anfi-aromatcily; anmulenes, arclenes, ropolones, fulvenes, sydnonas,

Z. (i nmnm-nm : Geweral reathods (both Kinedic and non-kietic) of study of mechanisms or
CIgEG Fetiinns | Bolophes, mathod Gross-owet axpenment, iIntermediate Tapping, stereschamesry;
energy of aclivation; thermadynamis conirol and kinetic control of reactions.

i) Raactive intermediates : Genaralion, geometry, stability and reactions of carboniumions: and
carbanions, free radicats, carbenes, bensynes and ritrenas

(@) Substilution reactions :—Sp 1, Sp 2, and Sy i, meshanisms | nesghdioEning group participabion;

eectraphiiic and nucleophilic reactions of aromatic compounds Inckeding haterocyelic compounds—
pyrrode, furan, thiophene and indobe.

{v) Eliminatlon reagtions :—E1, E2 and E1cb mechanisms; orlentation in E2 reactions— Sayizelf and
Haolfmann; pyrolytic $yn alimination—acetate pyrolyels, Chugsev and Cope allminations.

(v} Addition reactions :—Electrophilic addition to C=C and CRC; nudeophiic addibion o CeD, O5N,
conjugabed oafing and carbormds.

(v} Reactions and Rearmmangements :—{a) Pinacol-pinacolone, Hoflmann, Backmann, Baspes-Villigar,
Favorskii, Fries, Glalsen, Gope, Slevens and Wagnar—Meenwein rearmangements.,

(b} Aldol condensation, Clalsen condensation, Dieckmann, Perkin, Knosvenaged, Wilking,
Clammensen, Wol-Kishnes, Cannirzare snd von Richier reactions: Stobbe, barzoln and acylain
condansations; Figchas indole synthasis, Skraup synthesis, Bischier-Napieralskd, Sandrmeyer,
Redmer-Tiamann and Reformatsioy neaciions.

5. Perlcyclic reactions :—Classsficalion and examphas; Woodwand-Holfmann ruiis-—elaciiocyalic reactions,
cycoaddition reactions [2+2 and 4+2) and sigmatropic shifts [1, 33, 3 and 1, 5], FMO approach,

4. (I} Proparation and Properties of Polymars: Organic polymerspolyethylans, polystyrens, pofyving
chiorida, taflon, mdon, 1endene, syrdhalie and naiurl nbber

(i} Blopolymers: Siructume of proteing, DA 2nd RNA.
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5. Synthetic Uses of Reagents

OsCy, MO, CrOg, PH{OACK, Se07. NBS, BoHg, Na-Liguit NHa, LIAIHg NaBH4, prBull, MCPBA

6. Photochemistry (—Pholochemical reactions of single organic compounds, excibed and ground states,
singlel and trigtet saes, Momish-Type | and Type |l reactions.

T. Spectroscopy:
Princiole and applicalions In stnecture alucidation ;
(i} Rotational—Datomic molecules; isotopic subsiilution and rotalional constanis.

fiiy Vibratlonal—Oisiomic moecules, liresr matamic moaculng, speciic frequencees of funcional groups:
in pohatemic motecules

(#) Electronte—>3inglet and tiphel slates, wBEE and SEEE Irinsitions; application to confugated
double bonds and conjugated carbonyds Woodward-Fieser rules; Charge ransler spectra,

(W) Muclear Magnetic Resonance {THNMR): Basic principle; chemical shilt and spin-spin interaction
aned coupling constants.

(vl Mass Spectrometry (—Farert peak, bise peak, metasiabie peak, Mol afferty rearrangement.
CIVIL ENGINEERING
PAPER -1
1. Engineering Mechanics, Strength of Materlals and Structural Analysis.
Enginasring Mechanics :

Units and Dimensions, 51 Units, Veciors; Concepl of Force, Concept of particke and rigid body,
Concurrent, Mon- Concurment and - paralled forces in a plane, monmant of force free body disgram,
comdtions of equilibrium, Pranciphe of virus! work, equivaient force sysiam

First and Secand Momaent of area, Meass moment of Inerta:
Siate Friction.
Kinematics and Kinetics:

Kinematcs in cartestan Co-ordinates, motion under uniloem and non-uniform acteleration, mobon
urdar granily, Kinefics of pariicle : Momenbem and Energy principhes, collision of elasbic bodiss,
ratation of righd badies.

Strangth of Matarials :

Sample Stress and Strain, Elaatic constants, axkaily losted cormpression members, Shear force and
bending memend, theory of simple bending, Shear Stress disbribution poress croas seclions, Beams
of uniferm eirenglh.

Dedflection of beams: Mecaiday's method, Mohr's Moment anea method, Conpugate beam mathod,

unit load method. Torsion of Shafts, Elsabic stabiity of colurmns, Euler's, Ranking's and Soecan
formesan.

Structural Analysis :

Castighanio’s thesrems | and I, unit load method, of consisient deformation applied ko beams and pin
joinbed russes, Siope-defection, moment distribution.

Rofing oads and Influences [ines : Influsnces lines for Shear Force and Beading rvemant at 8 soection
of @ beam. Criterta for maximum shear force and bending Moment in beams traversed by a system of
mcwing ads. lluances Snes for sEnply supporbed plans pn joinded tusses.

Arches.; Thrae hingad, two hinged and fixed arches. b shortening and iemperatune effects.

Watrix mahods of analysis | Foice mesthod and dispdssement method of analysis of indelermindis
beams and rigid framoes.

Flastic Anabysis of baams amd frameas | Theory of plastic bending, plaste analysis, statiesl mathod,
Maschanism maethod.

Lingymmetrical berding | Momeant of inertia, product of inertia, postion of Neutrat Axis and Principa
anes, calculation of banding sbrésses,

i Design of Structures : Sieel, Concrete and Masonry Btructures,
Struetural Steal Dasign :
Structural sioal : Faciors of safely and load faciors. Rivetod, boltad and wedded joints and connections.

Cresign of tension and compression members, beams of Built up section, rivated and webied pleta
girders, gantry grders, stancheons with batiens and BCings,
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Design of Concrete and Masonry Structures :

Concept of mix dessgn. Reinforced Concrete | Working Siress and Limit State method of cesign—
Recommendations of |. 5. codes. Design of one way and two way slabs, stair-case slabs, simpe and
continuous beams of rectangutor, T-and L sections. Compression members under direcl load with or
withoul scoentboity

Canlilever and Counter fort iype retaining walla.
Water tanks | Dessgn requirements for Rectangular and creutar tanks resting on ground.

Presiressed Concrete : Methods and systems of prestressing, anchorapes, Analysis and design of
sections for flaore based on working siress, ioss of prostress:

Design of brick masonry a5 per |, 5. Codaes
1 Fluld Mechanlcs, Open Channel Flow and Hydraulic Machines ©
Fluid Mechanics :

Fluid properties and thesr rele in fluid mobion, fluid stalics including forces acting on plane and curve '
surlaces.

Kinemmatics and Dynamics of Fluid flow - Velocily and sccelenations, stream lives, equation of continity,
irrotational and rolational flow, velocity potential and stream funclions.

Condnuiy, momentum, anargy equation, Navier Siokes equation,  Eular’s agquation of motion,
application o Auid Bow problems, pipe fow, siice gales, welrs.

Dimensional Analysis and Similitude: Buckingham’s Pi-theorem, dimensioniess parameters
Laminar Flow :

Laminar fiow batween paraliel, stationary and moving plates, fow Ihraugh tube.

Boundary layer :

Laminas and turbulent boundary tayer on a flat plate, laminar sub-layer, smooth and rough boundaries,
drog and i,

Turbulant flow throughn pipes : Charscterdistics of lurbulent flow, velocity distribution and variation of pipe
fricthon factor, hydraulic grade line and total anergy line.

Opan Channel Flow :

Unidorm and non-unifonm flows, momertum and energy correction factors, specilic anergy and spacific
Torce, critical depin, rapidly varied flow, hydraulic jump, gradually vaned fiow, classification of surface
profies, control Section, Siep method of integration of varied Tow egustion

Hydraulic Machines and Hydropower :

Hydraullc turbines. Lypes classification, Chodce of turbings: peformance paramsters, conirpls,
characterislics, speciic speed.

Principles of hydropower development,
4. Geotechnlcal Engineering :
Sinil Type and Structure—gradation and particle slze distribution—conskstency lmits.

Water in soil—capilany and structural—efiecive stress and pore waler prassune—permeability Conos—
fiked and isboratory datermination of permeability-—Seepage prassure—aquick sand condilions-—Shoear
strangth detarmination—NMohr Coulomi concapt,

Compatiion of soil=—Laboratory and féed tasl,
Compressibility and consalidation toncepl— consolidation thegry—consolidation seftloment analysls,
Earth pressure theory and analysis for retaining wolls, Application fior sheet piles and Braced excavalion.

Baaring capacity ofssd—approachos for analysis- Filed tests—settiement analysis—stabiity of slope
of sarth walk,

Subauface exploration of soils—methods

Foundation—Type and selection criteria for foundation of sinuctures—Design criteria for foundation— .
Analysis of distrition of siresa for foatings and pile—pile group action—pie load lest, |

Grounsd improwemant tschniques.
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PAPER—I
L Construction Technology, Equipment, Planning and Management
Construction Technology
Enginaering Materials.:

Physica properties of construction malenals with respect to thair use in construction—Siones, Bricks
and Tiles! Lirmie, Coment, diferent types of Mortars and Concrate:

Spechic usa of fermo cemenl, Tibre reinforced ©. €., High stengih concrals.
Timtas; Properies didecis—aomman preservaton reatmants

Use and selsction of materals for spacific wse like Low Cost Housing, Mass Housing, High Rise
Bufidings.

Construction :

Masonry principles using Brick, stone, Blocks—construction delailing and strength characieristics
Types of plastering, poinding, flooring, roofing and conslruction foatures.,

Commaon repains in bulldings

Principle of funchional pianning of building for resklants and specific use—Buillding code provisions.

Basic principles of detalled and approximate estimating—specification wriling and rate anabysis-
principles of vabuaticn of resl property,

Machinery for earthwork, congreting and thelr speciflc uses—Faciors affecting selection of
eguipmants—operating cost of equipments.

CONSTRUCTION PLANNING AND MANAGEMENT :
Consbruction activity-—-schedules—organizaton for construction industne—COualily assurance principles,

Usa Basic principie of network—anabysis in form  of CPM and PERT—heir use in construction
manitoring, Cost optimization and resource allocation

Basic principles of Economic anatysis and methods.
mmwdmwlnnmmwumm
Survaying and Transportation Engineering

Surveying : Common methods and instruments for distance and angle measurement for GE work—

ir use n prane tabie, ravrse survey, leveling work, triangudation, cortouring and topographical
mag.

Basic pringiples of phologrammetry and remote sensing.

Railways Engineoring : Parmanant way—componants, types and thelr funcion-Furctions and
Dasign oenstituonts of turn and crossing— Necessity of geomaleic design of irack—Design of station
and yards,

Highway Enginaaring :

Principles of Highway alignments—lassification and geomsetrical design elements and standards for
Roads.

Pavement stnuciure for Besdble and rigid pavements—Dosion principles snd methodology of pavernents.

Typical construction methods and standards of materials Tor stabilined sol, WEBM, Biluminous works
and CC roads.

Surface and subksurface drainge arrangements for rnoads-—cubvert structures. Pavement distressos
and strengthening by overays

Traffic surveys and thelr application in traffic pianning—Typical design features for channelized,
intersection rolary ele.—signal designs-~siandard Traffic signs and markings,

Hydrology, Water Resources and Enginaering :
Hydrolagy :

Hysdrological cyche, precipitation, evaporation, transpiration, infiltration. sverland flow, hydrograph,
Tiood Treguency analyses, Tood routing through & resersoi, channal fiaw routing—lizskingam method,
Ground Water flow :

Spacilic vld, slorege coafficlent, eoaflicient of permeatdity, confine and unconfined agquifors, aguiers,
aquitards, radial Niow inle 8 woll under confined and uncanfined conditions.
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Water Resources Enginearing :

Ground and surface waler resources, single and MURIPUEDOSE projects, slorage capacity of resesvors,
rEEarYoY osses, resaryair Saddirmeniation.

Irrigation Englnearing :

{i'  Water requiremants of crops | consumptive use, duty and defla, rgation methods and thesr
afficiancios,

(i) -Canas : Distrition systems for cannal irmgation, canal capachy, cana losses, alignment of main
and distriutory canals, most efficient section, [ned canals, thelr design. regime theory, critical
shear siregs, bid load.

(Y Water logging | cawsas and contn, sl

(iv) Canal strochres | Design of head reguistors, canal falls, aqueduels, metering flumes and canda
ouflets,

i mmmm:ﬁmmumdemmmwwmm.
Khosla's theory, energy dissipabon.

(W) Sworage works @ Types of dams, cesign, principhes of rigid gravity stabiily anaysis.
{vi} Spways ; Spillway ypes, energy dssipation.
{vil} Rivertraining : Objecthes of river training. rrimtiads af fiver raining.

4. Enwiranmental Engineering

1

Water Supply

Prediciing demand for walter, impurities of water and their significance, physical, chamical and
bacturislogical anabysis, walerbome diseases, standards for potable waler.

Intake of Water:

Water treatrment: principles of coaguiation, flocculation and sedimentation; slg-, rapid-, pregidne-,
Fitars; chiorination, soflening, remaval of kaste, odour and salinity,

Sowerage Systems

Diarmestic and industrial wassies, stora sewage—separate and combned systems, flow NFOLGH Sawers,
design of sowars,

Sewagn Charastarlsation :

BOD, COD, solids, disschved goygen, nitrogen and TOC. Standards of disposal in nonmal waler
ponirse and on land,

Sewage Treatment :

Working principies, units, chambers, sodimentation 1ank, trickling fillers, oxidation ponds, activaled
siudge process, septic tank, disposal of shudge, recycling of wastie waler.

Solid wasia :
Coliaction and disposal in rural and urban contexts, managemen! of long-lerm ili-eMecis.
Enviranmental poliution ;

Sustainabie development. Radwactve wastes and disposal. Ervinpramantal mpact assessmant for
fhiarmal power plants, mines, river vafiey projects. i poliution. Pellution conirol acls.

COMMERCE AND ACCOUNTANCY
PAFER-
Accounling and Financa
Accounting, Tacson & Audiiing
Firancing Accounting:

Accounting as a financial information system; Impact of behavioural sclences. Accounting Slandards
8.q., Accounding for Depreciation, Inventories, Research and Developmant Costs, Long-term
Construction Contracts, Reverue Recognition, Fixed Assets, Contingancies, Foraign Exchange
Transachons, invostmants and Govemment Granis, Cash Fiow Statement, Eamings per Share.

Aceounting for Share Capital Transactions inchuding Bonus Shargs, Right Shafigd.
Emplyess Stock Opticn and Buy-Back of Secunties.

Praparation and Presentation of Company Final Accounts.
Amalgamations, Absorption and Reconsiruction of Companies,

Pl
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i CostAccounting:

Mature smd Tunctons of cist accounting: Instadaton of Cost Accounting System. Gost Concapts
refatied 1o Income Measurement, Prafit Planning, Cost Control and Decision Making,

Maothods of Costing: Job Costing, Process Costing, Activity Based Costing.
Velume-cost-Profll Relationship as a tool of Profit Planning.

Incramental Analysis/Difenential Costing a5 3 Tool of Pricing Decisions, Product Decisions, Make o
Buy Decisions, Shul-Down Decisions elc.

Techniques of Cost Control and Cost Reduction : Budgeting as a Tool of Planning and Coniral.
Standerd Cosbing and Varance Anabysis,

Fesponsibdity Accounting and Divisional Performance Messuramen,
3. Taxation :

Income Tax: Defmitions. Basis of charge; Incomes- which do not form part of total ncome. Simpla
proams of Computation of intorme (of ndividuats onty) whder various heads, |e,, Satanes, Inoome
from Houwse Property, Prolits and Gams from Business or Prolessson, Caplie Galng, Income from
othier powrces, [nsome of ethar Persons included in Assessac’s Todal Income,

Sal-off and Carry foreard of Loss.
Deduciions from Gross Total Incomes.
Sabond FeaturesProvisions Related to VAT and Services Tax,

4. Auditing :
Company Audit: Audi retated to Divisible Profits, Dividends. Special nvestigations. Tax audit.
Aadital Banking, Insurance, Mon-Profit Organeration and Charitable Soseties T rustis/Oiganizatans,
Financial Management, Financial Instilutions and Markels

1. Financial Monagement :

Finance. Funclion ;| Mature, Scope and Objectives of Financial Managemen! @ Risk and Rebmn
Fatationship.

Touls of Financial Analysis: Ratio Analysis, Funds-Fiow and Cash-Flow Stalement

Caplial Budgeting Decisions; Process, Procedungs and Appraisal Methods, Risk and Uncertainty
Anlyzis and Mothods

Gaost of Capial : Concepl, Compuiation of Specific Costs and ¥elghted Average Cost of Capiial
CAPM as aTool of Datermining Cost of Equity Capilal.

Financing Dacisions! Theores of Capital Structine—MNat Intorne (M) Approach,

Mel Operating tncone (MO Approach, MM Approach and Traditional Approach. Designing of Capiial

;mm. Types of Leverages (Operating, Financial and Combined), EBIT-EPS Analysis, and other
BCADE.

Dividend Docsions and Valuation of Finm ; Walter's Modad, MM Thests, Gordan's Moda! Lintner's
Model. Factors Affecting Dividend Policy.

Werking Capital Management; Planning af Wieking Capital. Detesminants of Werking Capital.
Components of Working Capital—Cash, Invemory and Racotvablos.

Corporata Restruclunng with focus on Margers and Acquisitions (Financial aspect only).
2, Financial Markets and Instituthons :
incian Financiel System: An Ovensleny

Money Markets: Parliclpants, Structure and Instrumants. Commencial Banks, Reforms In Banking
Sactor. Monelary and Credit Policy of REL RE| a5 -2 Regulator.

Capital Market | Primary e Secondary Markel. Financal Market Instruments and Inngabee Dady
Ingtrumpnts: SEBI &8 a Rigulatos,

Financial Sanices © Mutual Funds; Vierure Capital, Credit Raling Agenchas, Insorande and IRD&,
I PAPER-II
Organisation Theory and Behaviours, Human Resource Management and Industrial Relations
Organieation Theory and Bahaviour
1. ODrganisation Theory :

Mature and Concept of Organtsation; Exlemal Environmiend of Chiganis ation— Techmchogical, Social,
Politieal, Ecomombzal and Legal, Organizational Goals Primary and Secondary Goals, Single and
Multiple Goals; Managamaent by Ohbjectives.
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Evolution of Qrganisation theory ; Classical Meo-classical and sysbem spproach.

Medern Concepls of Organisation Theory @ Organisationsl Design, Organisationsl Siruciure and
| Organisational Cullufe.
Drgansational Dosign—Basic Challenges; Dforentiation and Indergration Process; Centrafzation

and Deceniralization Process; SandardizationFormalization and Mutual Adustment. Coordinating l
Formal and Informa Organizations. Mechanislic and Onganic Siructures,

Dasigning Crgarizattonsl struciures—Authority and Control; Line and S5l Functions, Specializatcn
and Coordination. Types of Organization Siructure—Functional. Matrix Sirecture, Project Structure,
Hature and Basls of Power, Sources of Power, Power Structure and Politics, impact of Information '
Technology on Organizational Design and Structure,

Managing Organtzatonal Cuflure:
i  Organisation Behavicur:

Meaning and Concapt, Indhvidual i organization; Personality, Theoes, and Doterminsis; Perecepion
Meaning and Process.

Molhrakion ; Concepts, Theoros and Applications. Leadership—Theones ard Shies. Quality of Work
Life (CWYLE: Meaning and its impact on Performance, Ways of its Enhancement. Quality Cirdies
(G —Maaning and 1helr Importesce. Mansgemen of Confcts i Organizations. Transachonal
Analysls, Organizational Effectiveness,

Mansgerment of Changs, |
Human Resources Management and Industrial Relations ‘

1. Human Resources Management (HRM) :

Meaning Nature and Scopa of HRM, Human Resource Planning, Job Analysis, Job Dascription, Job
Spacification, Recruitment Process, Selection Process, Drientational and Placement, Training and
Developanent Process, Perlommancea Appraisal and 3607 Feed Back, Sakany and Wage Adminisiration,
Sl Evashaaticn, Emphayest Welldrs, Promotions, Transfers and Separations. |

i  Industrial Relations (IR : |

Meaning, Natere, Imponance and Scope of IR, Formation of Trade Union, Trade Union Legisiation,
Trade Union Mowemen! in india, Recognition of Trade Uniong, Problams of Trade Unions in India.
Impact of Liberalization on Trade Union Movemaenl

Mature of Industnal Dispules: Strixes snd Lockouts, Causes of Disputes, Prevention and Seltiement
of Disputes. |

Worker's Partacipation in Management. Prdosophy, Ralionale, Prasent Day Siatus and Fulur .
Prospects,

Adiudication ard Collective Bargaining, '

hndupstrial Relations in Public Enterprises Absenleeksm and Labour Turnover in Indian Indusiries and
their Causes and Remedies.

LD and its Funcbions.
ECONDOMICS
PAPER—I
1. Advanced Micro Econombcs |
{a) Marshallian and Varrasiam Approaches io Price determination.
(o} Albermathes Distribution Theones; Ricanda, Kaldor, Kabeakl.
(6] Markeis Structure | Monopalistic Compedition, Duopoly, Oligopoly.

(4h  Modermn Wetlare Criterla - Parelo Hicks and Scitavsky, Arrow's Impossibity Theoren, A, K.
Sen's Social Wellare Function.

2, Advance Macro Economics @

Approachas 16 Employment income and Interas) Rake determinaton @ Classicas, Keynes (ES-LK)
curvl, Meo-classical synihesis and New classical, Theorkss of Itenest Rile determination and Inkmnest |
Hate Struciura. .

3. Maoney-Banking and Finanecs -

ia) Demand for and Supply of Money : Mopey Molipher Cuandtity Thesry of Maney (Fishar, Pigue
and Friedman) and Keyre's Theory on Demand for Morey, Goals and instruments of Monelany
Management i Closed and Open Economies. Refation betwesn the Central Bank and the

Treasury. Proposal for ceiing on growth rate of monery \
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(b} Public Finanoe and its Role i mankal Econormy | in stabiisation of supply, aliocatve, of resourcas
and indisirbution and development, Sources of Government revenue, forms of Taxes and Subsidies,
their incidence and effects, Limits (o toeation, loans, crowding-out offects and limis o borrowings.
Fublic expendilure and ils effects.

4, [International Econoemics
fa) Old and Nevwthaories of Intemational Trade.
() Comparativie acdantage,
{H) Termsof Trade and Cffer Gurve.
(@) Product Cyele and Strategic Trade Thearies.
] Trade as anangine of growth and theores of underdevelGprent In S opan Bconomy.
(b} Forms of Protection : Tanfl and quota.
(¢} Balance of Paymanis Adiustrmant : Altarmatve Appooachas,
{1} Price versus income, intome adjustments under flioed exchangs rates.
{f)  Theories of Poicy Mix,
() Exchange rate adjustments under capital mobility.
() Floating Rates and their Implications for Daveloping Countries : Currency Boards,
i  Trada Policy and Deveiopasg Countries.
) BOR, adjustments and Policy Coordinalion in open economy macramodel,
] Speculabvo attacks.
{vil) Trade Blocks and Monetary Uinions.
{l} WTO:TRIMS, TRIPS, Domestic Measures. Different Rounds of WTO talks.
5. Growth and Development @
@ ) Theores of growth | Hamed's madel,
(i) Lessis model of devalopment with surplus labour.
fiiiy Balenced Unbalanced Growth,
Wk Human Capitals and Economic Growih,
v}  Ressarchand Developmeant and Econom o Growtn.

() Process of Economic Developmant of kess developed coutries © Myndal and Kuzmants on
sconamic developmeant and structural chassge  Rolo of Agriculiure in Economic Development of
less deveioped couniries.

{¢] EconomicDéevelopmont end intermational Trade and Inwestment, Role of Mulinadionass.

{d} Planning and Economic Development : changing rode of Markets and Flanning, Privale-Public
Fartmrship,

(8} Weifare inticators - and measures of growih—Human Development Indices. The bazec needs

f} Development and Enviconmental Sustanabdity—Renowsable and Mon-renewabie Resources,
Environmental Degradation, Intenpenaraticnal equily development,

PAPER-I
Indian Economics In Post-Indepondonce Era :

Land System and s changes, Commarcializabion of  agricullure Drain theory, Lalssez faim
thaory and critique. Manufactune and Transport : Jute, Colion, Rafways, Money and Credit

indian Economy after Independonce :
A The Pre-Liberalization Era :
iy Conmtrbution of Vakil, Gadgl and VKRV, Rao
(i) Agricultrure : Land Reforms and land tenure systam, Green Revolution and capdal formation in

fiil) Ity Treswds in composition and growth, Role of public and pivate sector, small scale and
cotage indusiries.

(w] Mational and Per capia incomve @ Patlerns, Fends, agpregate and secioral compositon and
changes thersin,

iv}] Broad factors datermining National Income and distribution, Measures of poverdy, Trends in
poverty and insqualitg,

T
(]
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B, The Post-Liberalization Era ;

{1} Mew Economic Reform andd Agricutture © Agricsture and WTO, Food processing, subsidies,
Agriculbural prices snd public distibiudion system, Impast of public expendidure on sgriculiurgl
ronth

(4] Maow Economic Fokcy and kndoestry | Strateqy of mdustnetzaton, Privatization, Distnvesiments,
Role of toreign drect owestment and mulBnationsls.

(8} Maw Economic Pocy and Trade - Intellecieal properly rights . Implications of TRIPS, TRBS,
GATS s neerer EXIM podicy

(v} Mew Exchange Rate Reqgine : Partal and full convestibility, Capital acoount conventibility.

vl New Economic Palicy and Public Finance ; Fiscal Responsibilty Act, Twelfth Finance Commizsion
and Fizcal Federatem and Fiscal Consolidation,

(v} MewEconomic Policy and Monetary Systam, Role of RBI under the new regime.

ivi] Planning : From central Planning o indivative planning, Relateon betseen planning and markets
for growth and decentralized planning : 73ad and F4ih Conzlitulional amendments.,

{vii} Mew Economic Policy and Employment | Employmiend and povently, Rural wages, Empioymend
Ganeradion, Povery alleviation schames, Mew Rural, Erployment Guarantes Schami,

ELECTRICAL ENGINEERING
PAPER-
1. Chouits—Theoary :

Cincult cosmiponants; netwerk graphs; KCL, KVL; Cincuit analysis mathods | nodal anaiysis, mesh snalysis;
basic network theorems and applications; ransient analysis : BL, RG and RLE circulls; sinusoidal
steady stale analysis; resonan] crouits; coupled crcuts; batanced 3-phise crouits. Two-por networks.

< Signals and Syslems ;

Reprasenlaton of conbnuous-time and discretetime signals and aystems; LTI aystems; convolulion;
imputse response; Bme-domaln anabysis of LTI systems based on corwohtion and differentiidifferance
eguations. Fourer transferm, Lapiace transform, Z-4ransform, Transfer function. Sampling and recovery
of signats DFT, FFT Processing of anabog signals theewgh discrote-time systems;

3. EM.Theory:

Maxwell's equalions, save propagation in bounded media. Boundary condifions, refiection and refraction
of plane waves. Trarsmission lines ; ravelling and slanding waves, impedance matehing, Soithchan,

4. Analog Electronics

Characterisiics and equivalent cirouits (large and smal-signal) of Diodae, BJT, JFET and MOSFET. Diode
cireiits | Clipping, damping, rectifior, Biasing and bias stabilty, FET amplifiers. Curnent mirtor; Ampliflers ©
single and multl-slage, differantlal, operational feedback and pover. Anaiyuis of ampiliers; freguency-
response of ampifiers, OPAMP circulls, Filers; sinusoldal oscillabors : critlerion Tor oscllaton; single-
trarmistor and OPFAMP configurations. Function generstons and ware-shaping circuits. Linear and switching
power supplies.

5. Digital Electronics :

Boolean algebra; mimmisaion of Boolean lunclions; kogic gates: digial 1C families (DTL, TTL, ECL, MOS,
CMOE). Combinational circufts ; arithmetic circuits, code converbers, multiplexers and decoders.
Bequential circuits: Iatches and fip-lops. counters and shift-registers. Comparators, tmers, mulivbrators.
Sample and hodd crouits, ADCs and DACs. Semiconducior memones. Logic implemeantation wsing
programimable devices (RIOM, PLA, FPGA),

6. Energy Conversion :

Principles of slectromachanical enangy corvension ;| Tongus and amf inrotating machenes. DG machings
: characienstics and pedormance analysks; staning and speed control of motors. Transformers © principlas
of pperation and analysls; reguistion, efliclency; 3-phass ransformers. 3-phasa induction machees and
synchronous machings | characterstica and parformancs analysis; speed control.

T. Power Electronics and Electric Drives :
Sami-conducior powar devices © dioda, transiator, thyristor, trig; GTO and MOSFET-static charactonstics |
and principles of operation; tiggering circults; phase condrol rectifiers; bridpe converters | fully-controllad
and hatl-controlled, princples of thwarsior choppers and mverters; DE-DC comeriers; Switch mode Irventar;
bagic ooncepnts of spesd control of do and & molor diives applications of variable-speed drives. ‘
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B

Analog Communication |

Random varfables : conlinuous, dscel; probability, probablity funchions, Statistical averages; probabiity
madels; Randam signals and noise ; white noise, noise equivalent bandwidih; signal transmission with
noiee; signal to nosse rato. Linear CW modulation © Amplitude modutation : D58, DEB-5C and S5B.
Medulators and Demodulators; Phase and Fregquency modulation : P & FM signats; narrows band FM;
genaralion & deteclion of FM and FM, Deemphasiz, Preemphasis. CW modulation system -
Suparharodwne netabeers, AM recaisers, communicaton recalvers, FM receivers, phase locked log,
S50 receiver Signel (o nolse ratio caloulation or AM and FM receivers.

PAPER -l
Contro Systems

Elements of control systems; Diock-diagranm rprgsematons; opan-hoop & closed-loop sysberms; principles
and applications of fead-back. Confral system components. LT1 $ySioms ; bme-domain and transfonm-
domaln analysis. Sability : Routh Hurwiiz crilerion, root-locl, Bode-plots and polor plots, Myquist's

eriterion; Designof lesd-tad compensators. Proportional, P1 PID controllers. State-vanable representation
end analysis of control sysioms.

Microprecossors and Microcomputors ;

PC organisation; CPL, instruciion sel, register saftiming diagram, programming, interrupls, memony
imertacing, 10 inleracing, programmatie periphorsl devices.

Measuremeant and instrumentation :

Efror anslysis; measurement of cument voliage, power, enerngy, power-lachar, rasistance, Inductance,
capacitance and frequency, bridge measurements. Signal conditioning circult; Electronic measuring
instruments © mulmeter, CRO, digital voltmeter, fraquency counler, O-meder, specirum-analyser,
distoration-meter. Transduoers : thermacouple, thermistor, VDT, skeain-guage, piezo-slectric orystal,

Power Bystoms: Analysis and Control :

Steady-stale performance of overhead tranemission ines and cables : principles of attive and reactive
power transfer and distribution; per-unit guaniities; bus admitiance and mpedance matrices; ioad fow,
voltag conbnol and power facior corraction; economic operation; symmetrical components, analysis of
symmimstrical and unsymmotrical fauits, Concapts of syslem stabifity © swing cuwrves and equal area
criterion. Statie VAR syslom. Baskc concepts of HVDG frangmission.

Power Systom Protection ;

Principies of evercurrent, dffaraniisl and distancs pralection, Concog! of sobd stabe rekays. Circut brakors

Computer sided protection : introduction; line, bus, generator, iransformer protection: normerhs relays
and application of DSP to probection,

Digital Communlcation ;

Pulse code modutation (FOM), deflerential puise code madulation (DPCM), delta modulation (D), Digita
midulation and demoduiation schermes : ampitude, phase and Treguency kiying schomeas (ASK, PSE,
F5R). Errar condrol coding - error detection and comreciion, linear bipck codes, comnvolaton oodes
information maasura and source coding. Diata nebworks, T-layer architéctuns.

GEOGRAPHY
PAPER - |
PRINCIPLES OF GEOGRAPHY
Physical Geography :

1. Geomarphology ; Faciors controfiing landform development; endogenetic and exegenetic forcos;
Oxigin aind evoluton of the earth’'s crusts; Fundamenials of goomagnetism; Physical conditions of
thie eartty's interor, Geosynclines; Continental deift; lsostasy. Plale iecionics; Recen views o
mauniain building; Volcanicity, Earthquakes and Tsunamis; Concepts of geomorphes cycias and
Larsd s-:;a-p-ndmdu:pmunt; Denudatxan dimniugy; Chreamined maonphology; Ercalon surdaces; Slope

% Clmatology : Termporature and pressure bells of the workd: Heat budgot of the earth; Atmospherse
circidation; Almosphenc stability and nslability, Planatary and local winds: Monsoons and jel stresms,
Air masses and fronta: Temperate and tropecal cyclones: Types and distribution of precipiation;
Weather and Climale; Koppen's Thormnibwalie's and Trewar Tha's dassificalion of world dimate;
Hydrologioal cycla; Global chmatic changa, and role and responge of man in climatic. chenges
Applied climatology and Urban climate.

L Oceanography : Bottom (opography of the Atlantic, indian and Pacific Oceans; Tomperature: s
salinity of the acsans, Heal and salt budgets. Ooean deposis; Waves, curmenms and Boes; Maning

resources, biotis, mineral and energy resources; Goral reefs coral bleaching, Sea-level changss,
Law of the ses and manme polluticn.
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Blogeography : Genests of soils; Classfication and distribubion of sods; Soil profile; Sof eroskon,
Degrada-tion and conservation; Factors influencing world disirbufion of plants and animals; Problems
of deforesiation and conservalion measunes,; Socll forestry, agro-forestny, Wik ife; Major gene pool
centres,

Environmaental Geagraphy : Principls ecology, Human scological adaptations; Infsence of man on
ecology and environment; Global and reglonal ecological changes and imbalantes; Ecosystem thair
management and consenvation; Environmental degradation, management and conservalion,
Biodiversity ind sustainable development; Emvironmental poficy; Environmental hazards and remedial
measures; Environmiantal education and kegisiation

Human Geography ;

Porspectivea inHuman Geography : Aresl differentation; Regional synthesis; Dichatomy and

dualism; Environmentalism; Quantiiative revolution and locational analysis; Radical,  behenvioural,
human and weilare approaches; Languages. religions and secLiarsation; Culsmal regions of the work)
Hunrian developmenl indis.

Economic Geagraphy : World economic developmient: measuremend and problems; World resources
and their distribution; Energy crisis; the limils to growth; World agriculture: typology of agricufiural
reghons; Aghoultural inputs and produciivity; Food and nutribons problems; Food security; famine:

ﬂ:ﬂrﬂﬂm gnd remedies; World industries; locstion patierns and problems: Patierns of worid

Population and Setlemont Goography : Growth and distribuSon of word population; Demograpghic
affribuies; Causes and consaquences of migration;, Concepls of ouwer-Uunder-and optimum poputalion;
Population thepries, world population problems and policies, Soclal well-baing and quality of ife;
Population as sochal capiial.

Types and petbents of rural setthenenls: Environmental isgees in rural settlerments; Hisrarchy of
urban setdements; Urban mofphology Concapl of primale cly and mnk-size nule; Funciional
class#fication of iowns; Sphene of wihen influance; Rural-urban fringe; Satelig towns: Problerms and
remedies of urbanization; Sustainable development of clies.

. Regional Planning : Concept of aregion; Types of regions and mathods of regionalisation; Growih
cihlres and growih poles; Regicnal imbalances; Regional development stralegies: Esvironmental
Issues in reglonal planning: Planning Tor sustainabie Sevelopmen.

. Models, Theories and Laws in Human Geography ; Syslen ansfysis B Human geography,
Malthusian, Marxian and demographic fransition models; Central Place theories of Christaller ang
Loach; Parroux and Boudiville; Von Thunen's modid of agriculiural location; Weber's modal of industrial

bcatiodn; Ostov's mbdel of slages of growth. Hear-land and Rimiand theories: Laws of intermational
boaendaries arsd frantiers.

PAPER - H
GEOGRAPHY OF INDIA

. Physical Satting : Space relatipnghip of India with nolghbourng countres; Structure and rellel;
Drainages system and walersheds, Physiographic regions; Mechansm of Indian monsoons and raintfall
patterns; Tropisal cyclones and wesiem delurbances; Floods and droughts; Climatic regions; Nabural
vegelation, Soil types and thelr distributicas.

. Resources : Land, sueface and ground wabes, energy, minerals, blolic and marine resources, Fores)
and wild life resources and their conservation; Enengy crisis,

. Apriculture | Infrastructuce) inigation, seads, fertBears, power; Instilutionsl factors; kind Boldings,
and tenure and knd reforms; Cropping paliern, agricuflural productivity, agrsultural iarsdty, crop
combination, land capability; Agro and socialforesiry; Green revektion and its sodie-gcanomis and
ecological implications; Sigrificance of dry farming; Livesiock resources and white revolution; Agqua-
culture; Sericulture; Agriculbune and pouiry, Agricullural regionalisation; Agro-cliimalic zones; Agro-
sological negions.

industry : Evolution of industies; Locational factors of cotlon, jubs, textile, iron and steel, alumnm,
fertiiser, pager. chemical and pharmaceulical, automobie, cotiage and ago-basad ndusiries: iIndustrial

poticy; Multinationals and Eeralsation; Specisl Econdmic Zones: Tourism hﬂudlng BOOIOUMET,

Trangport, Communication and Trade : Road, rallvay, waberway, airway and plpaling nat warks,
and their complementary roles in regional development; Growing importance of ports on national and
foresgn trade; Trade balance; Trade Policy;Export procsssing zones; Deveélopments in communication
and information technology and their impacis on economy and socely: nkan space PIogramme;

Gadltural Setting : Historical Perspeciive of Indian Soclaty; Racisd linguistic.and athnéc diveraities;
Peiigious minodites; Maior tritses, trital sress-and their probiers; Culurs regions ; Gaowth, distributon
and density of population; Demographic attributes: sex-ratio, ego stuchire, Meracy rate;, work-force,
depandancy ratio, ngeuly; migradon (imer-regonal, intéraregional and inermationad} and associated
protems; Population problgms and policies; Heallh indicators,
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T. Settlemnents : Types, petiemsand morphology of rural settiements; Uiban developments; Morphaioo
of Indian cities; Funclional clsssificatkon of Indian ciles, Comrbalions and matropolitan regions;
Urban sprawi; Skems and asssociated problems; Town planning; Problems of whansasion and
resmiedies.

- Reglonal Development and Planning: Expericnce of regional planning in India; Five Year Plana:
integrated rural development programmes; Panchayatl Raj and decentralised planning: Command
area development, Walershed management, Planning for backward area, desert, drought-prone,
hill inbal area development; Multi-leve! planning: Regional planning and development of island lenmitories,

9. ‘Political Aspects : Geographical basls of Indian federalism, State rearganisation; Emergence of
new slaies; Regional congclousness-and Inter-state issues; international boundary of India and

relaled lasues, Cross-border terronsm; India’s role in world affairs; Geopofitics of South Asia and
Indian Ocean reatm.

10. Contemporary Issues | Ecological issues: Ervironmentad hazardy: landsbides, earbquakes,
Tsunamis, Noods and droughts. epidemics; Issues ralated 1o ervironmental pollution; Changes in
pattarns of land use; Principles of ervironmental impact assessment end ervironmental management
Population explosion and food securty; Emvirenmontal degradation; Deforestaton, deserification
and soi erosion; Problems of agrarian and industrial onrest, Regional disparities in economic
development; Concept of susiainable growth and development; Enwviranmontal swaneness; Linkage
of rivers; Globallzation and Indsan scanomy,

NOTE : Candidates will be required to answer ong compulsory map gquestion pertinent to subjects

covered by this paper,
GEQLOGY
PAPER -1
. Beneral Geology .

The Solar System, mebeories, ongin and inberior of the adrth and age of earth: Volcanmes—causes
andd products, Valcanic belis. Earthquakes—causes. effects, seismic of 2one of lndia; ik arcs,
trenches and mid-ocedn rdges; Continental dofl; Seaftoor spreading, plale locionics. Isostasy,

Geomorphology and Remote Sensing !

Basic concepts of geomaerphology. Weathering and sod formations; Landforms, slopes and drainage.
Geomorphic cycles and their inferpretation, Morphology and ibs refation o structunes and lithology;
Coastal geomorphaladgy; Applcations of geomarphobogy in mineral prospecting, civil engimesning:
hydredagy and enviecnmeantsl shiadies: Geornorphology of Indian sub-continenl.

Airial phobographs and their interpratalion—rmerits and limitations; The Electromagnetic specirum,
Dirbiking Sateltites and Sensor Syslems. Indian Remate Sensing Satelites. Satelile data products;
Applicilions of ramote sensing in geclogy; The Gaeographic Information System {GI5) and Shobal
Posilioning Systam (53PS }—its applications.

3. Biructural Gaology :

Principies of gaclogic magging and mag reading, proseclion diagrans, Strass and atasn ollipsoid and
siress-sirain relationships of elasise, plastic and viscous maderiais; Strain markers in deformed rocks.
Bohaviour of minersls and rocks under delormation condilions. Foids and faults dassiication and
muchanics; Struchural analysis of folds, fokations, lineations, joints and fsuits, unconformilios; Time-
miationship between crystalization and deformation.

. Paleontology @

Specios—dafinition and nomenclature; Megafossis and Microfossis. Modos of preservation of fossés;
Diltarant kinds of microfossts; Application of microfossils in correlabion, petrokoum axplorotion,
palecclimalic and palecceancgraphic studies; Evolutionary trend i Hominides, Equidas and
Proboscidas. Siwalik fauna.

Gonmpaan Nora and fauna and ik importance; Index fossils and tholr signficance.
Indian Stratigraphy :

Classification of straligraphic sequencos: lithoatrath-graphic, blostraligraphic, chrono-atratgraphs
ad magnedostrabgraphio and hier inferalationships; Destribution and classiication of Precambrian
rocks of India; Siudy of stratigraphia disiribution and lithelogy of Phanarozois rocks of India with
refonence 1o fauna, Bors and eoonomic imiportance. Major boundany problems—Cambrisy Precsmibian,
PermianTriassie, CrelacecusTertiary and PlhocenaPleistocane; Study of climatic conditions,
paleogeography and igreods activily in the kndien sub-contingnl in the geslogical past. Tecionic
tramiranark of Indea, Evoluton of the Himalayas
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6. Hydrageolosgy and Englneering Goealogy :

Hydroiogic cycle and ganetic classification of water, Moverment of subsurface water, Springs; Porosity,
pacmeability, hydraukc conductivity, Iransmissivity and siorage coefficient, clessification of aguffars;
Waler-bearing charecterietcs of rocks; Groundwalter chemisiry. Salt water infrusion, Types of wells,
Drairage basén morphometry; Exploration for groundwater; Groundwater recharge; Problems and
managemen of groundwater, Raimyater harveating, Engireering properties of rocks; Gedlogical
investigations for dams, lunnels highways, railway and bridges; Rock 23 construclon materal;
Landshdes causes, prevention and rehah@tation; Earlhquake-resistant siruciures.

PAPER -1l

1. Minerslegy :

Chassification of crystals into sysbems and classes of symmetry; Inbernationsl systam of orystaliegraphic
notation; Useof projection diagrams Lo represant crystal symmatry; Elsmants of X-ray orystaliograghy.

Physical and chamical characlers of rock forming silcate minersl groups; Stretiural classification of
sdicates; Comman minerals of igneus and metamarphic rocka; Minarats of the carbonate, phosphate,
sulphide and halide grougs: Clay minerals,

Optical properiies of common fock ferming minerals; Pigochnoism, extinction angle, double refraction,
birafringence, twinning and disparsion inminerals.

2. igneous and Metamorphic Petralogy -

Generabon and crystallisation of magmas. Crystalisation of albite—anorthite, dispside—anorthite
and diogside—wollasionite—ailica systems, Bowen's Reaction Principle; Magmatic diferantation
&nd asgimiation. Petrogenelic signiicancs of the edures and stuctunes of igneous rocks. Pelrography
and potrogonesis of grania, syenite, dhocte, basic and ullrabasic groups, charmpekite, anorihosis
and altkaline rocks. Carbonalites. Deccan volsanic provings,

Types and agents of metamorphism. Melamorphic grades and zones; Phase rule. Facies of regional
and contact medamonphism; ACF and ARF disgrams; Teotures and stroctunes of metamorphic rocks .
Melamorphism of arenaceous, angliaceous and besic rocks; Minerals assemblages. Retrograde
matamorphism; Metasomatsm and grandiisation. migmaties, Granllile (araing of India,

3. Sedimenary Patrology *

Sedemontas and Sedimentary rocks: Processes of formation; digenesis and Mhificaton; Clastic and
noarclastic rocks-their classification, petrograptny and depositional environment; Sedimentary facies
and provenance, Sedimentary streciunes and thelr significence. Heavy minenaks and their significancs.
Sedimentary basins of india.

4. Economic Geology :

Cira, ore mineral and gangue. lenof of oré. Classification of ore deposits; Procossas of formation of
myirvira) doposils; Controks of one localisation; Ore tawures and structenes: Metafopenic apachs and
provinces; Geclogy of the iImporant Indian deposits of alurrinium, chromium, copper, pold, iron, lead,
Znc, manganess, Maniumm, wanium and horum and indusiral mingcats; Deposits of coal and petroieum
in India, Mational Minaral Policy; Conservation and wlilization of mineral resources. harine minena
resources and Law of Sea.

5. Mining Goology ;

Mathods of prospocting—geciogical, geophysical, geochamical and geobolanical: Techniques of
sampling. Estimation of reserves of ore; Methods of exploration and mining-metallic ores, Indusirial
minerals, manne mineral resources and bullding siones. Maners beneficialion and one dnessing,

6,  Geschamistry and Environmantal Geology |

Coamic abundance of dements. Composion of the pansts and meteontes, Suciiie and composiion
of esarth and dissration of eleenants. Trace slemants. Elements of crpstal Chemistre-bypes of chemical

bonds, coordination number, lsomorphism and peymophism. Elamemany thermodynamics,

Mabirad hasards—NMoods, mass wasling, costal hazards, earthquakes arxd volcanic acthnby @nd
milbgation; Envirenmental impact of wrbanization, mintng, indusirial and radicacties waste dispoeal,
use of fertiizers, dumping of mine wagte and fly-pzh. Pollution of ground and surface waler. maring
paliutian, Ervicanment prolecion-—legiskative measures in India; Sea level changes; causes and
Pt
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HISTORY
PAPER - |
1. Sources
Archasclogicad sources -
Exploration, excavation, apigraphy, Memismmatics, momsninents.
Lierary sources:

Indigenous: Primary and secondary; poetry, sclentific lerature, literature, Berature in regional
languages, rebgrous filerature,

Foresgn account: Greek, Chirese and Arab wrilers.
2 Pro-history and Proto-hiatory :

Geographical factors, hunting and gathering (paleclithic and mesalithic) Beginning of agnculture
(neolithic and chaleolithic ).

3 Indus Vailey Clvillzation :
Oirigin, date, extent, characteristics-decline, surdival and significance, art and archibietuse,
4. Magalithic Cultures @

Distribution of pastoral and fammning cultures outside the Indus, Development of commundy Me,
Seltemeants; Development of agrculiune, Cralts, Poltery, and Iron ndustny.

5 Aryans and Vedic Perfod :
Expansions of Anvans in kndia

Vadic Pariod: Religious and philosophic literatuss; Transformation from Rig Vedic period 1o e iater
Vedic period, Palitical, social and economical e, Significance of the Vedic Age; Evolution of Manarchy
and Yama system.

8. Pariod of Mahajanapadas

Formation of Siates (Mahajanapada): Republics and monarchies; Rise of urban cendres; Trade routes,
Economic growth; Indroduction of coinage; Spread of Jainism dnd Buddism; Rise of Magadha and
Mandas.

Iranian and Mecedonian invasions and their impacl.
T. Mauryan Empine :

Foundation of the Mawryan Empire, Chandragupta, Kaulilya and Arthashasiva, Astoka; Concepl of
Dharma; Edicts: Polity, Administration, Economy; Arl, architecture and sculplure; Extemal conlacts;
Rehigion: Spread of retigion; Literatura,

Exsintegration of thie emplre; sungas and Kanvas.
B. Post-Mauryan Period (Indo-Greeks, Sakas, Kushanas, Western Kshatrapas)

Cantact wih odlside vworld, growth of urban cantres, econamy, colnags, development of religions,
Mahayana, social conditions, an, archilecture, cullure, literatune and science,

9. Early State and Society in Eastern India, Deccan and South India:

rharawelda, The Selavahanas, Tamll Siates of the Sangam Age; Admingstration, Econory, lamd granis,
corrge, trace guilds and wban centres; Buddhist centres; Sangam literature and culture;, Art and
archileciung,

10, Guptas, Vokaiakas mnd Verdhanas:

Polity and administration, Economic conditions, Coinago of the Guplas, Land grants, Docline of
urban centres, vdian feudaliem, Casle syelarm, Position of women, Educaton and educationed
irstutkane: Natandas, Vikramshila and Vallabhi, Liersiure, scleniific llerature, art snd architeciura,

1, Reglonal States during Gupts Era:

T Badambas, Pakeas, Chalskyas of Badamy Polity and Admimnistration, Trade guedds, Lasrakeng;
roeth of Visishnava and Salva religions. Temil Bhakit movement, Shankaracharya, Vedania: instiuions
of lemple and temple architecture, Palas, Senas, Rashirakulas, Paramaras, Polty and administration;
Gulural aspects. Arab conguest of Sind;, Alberuni, The Chaluky as of Kabyana, Cholas, Hoyaalas,
Pandyvas; Polity and Administration; Locel Government; Growth of et and archfiociure, religious

sacis, Institution of tempde and Mathas, Agrabarss, education and [etabere, canony and sociaty. |
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1Z. Themas In Eary Indlan Cultural History:

| Languages and exls, maor stagss in the avolulion of art and architecture, major phiosophical thinkers
- and gchoals, ideas in Sclance and Mathomabics,

13. Early Medioval India, T50-1200:

— Paolity: Major political developments in Northern india and the peninsula, origin and the rise of
Rajputs.
I

| — The Cholas: adminisiration, villagpe economy and sochety *Indian Feudatism”,
| —  Agrarian ecanomy and uban setllaments.
— Trode and comimence,
— EBociety: the status of the Brahman and ihe few socal order.
—  Conddtion of women
= [fdian Schancs and echnology.
14. Cultural Traditions in Indis, 7501200

—_ nuhmpnr Skankaracharys and Vedanta, Ramanuja and Vishishtadvaita, Madhva and Brahma-
Imansa.

— Raligion: Forms and features of religion, Tamil devotional cult, growth of Bhakt, Istsn and its '
armival in ks, Sultam,

— Lilerature: Lilerature in Sanskeit, growth of Tami literature, erature in the newly devetoping
languages, Kalhan's Rejfarangini, Alberuni's bndia,

= A ard Architectura: Temple architecture; sculpiure, painging.
15. The Thineenth Century:
— Establishment of the Delhi Sultanate: The Ghurian ivasions - taciors behind Ghurian success.
— Economic, Social and cultural consequences.
— Foundabion of Dedhi Sultanate and early Turkish Sultans,
— Conesidation: The rule of IRutmish and Balban:
16. Tha Fourteanth Cantury:
— "The Khali Révolition”,
— Alauddin Khalji; Conquesis and territorial expansion, agrarian and economic measure.
—  Muhammad Tughlug: Mo prodects, agrarian measunss, bureaiicrady of Muhammad Tughlug. '

—  Firuz Tugiug: Agraran measures, achievements in civil enginesrning snd public works, decline of
v Sultanale, foreign contacts and Ibn Babiuta's accoint,
17. Boclety, Culture and Economy in the Thirteenth and Fourteenth Centurios:

— Bociely: compositon of rural soclety, ruling classes, iown dwellers, women, religlous classes, |
caste and stavery under the Sultanate, Bhakti movement. Sufi movemant.

— Gulture: Persian llerature, lilersture in the regienal languages of Morlh India, [teraute in e
languages of South India, Sultanste archieciure and new struciural forms, paintng, evolubon of
o composiio oulfuro,

— Economy: Agricultural Production, ree of urban economy and nareageiculbural production, trade
and Commaerce.

18. The Fifteonth and Early Slxteenth Century-Political Developments and Economy: |
— Rise of Provinclal Dynasties : Bengal, Kashmir (Zaimgl Abedin), Gujaral,
— Matwa, Bahmanids.
— The Vijayanagara Empire.
— lLiodits,
— Mughal Emplre, first phase : Babur, Humayun
— The Sur Empire | Shor Shah's administration,
— Pordugubse colonial anlerprise, Bhakli and Sufl Movemenis.
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18, The Fifteenth and Eardy Sixteenth Century- Society and culturne:
— Regional cultures specificites
— Literary tradifions.
— Provincial archisctural,
— Sncity, cullure, liserature and the as in Vijayanagara Empire
20, Akbar:
— Gonguests and consolidation of empire.
— Establishmant of jagir and mansal sysiems
— Rajput policy.
— Evolution of religious and soclal outlook. Theary of Sulh-i-kul and religious policy.
— Court patronage of art and technology.
21. Mughal Empire in the Seventeenth Cantury:
— Major administrative policies of Jahangir, Shahjahan and Aurangaet.
— The Empire and the Samindars:
— Relgiaus policies of Jahangir, Shahjahan and Aurangzed,
— Mature of the Mughal State.
— Late Seventeanth Cerbury coists amd the revaits.
— The Ahom kingdom
— Shivajl and the earty Maratha Kingdom.
22. Economy and soclety, In the 16th and 1Tth Centurios:
— Population Agricultural and orafi production,

— Tiumrs, commerce wilh Europe theough Dulch, English and French com panes © atrade
Lok T

— Indian mercantie dasses. Banking, insurance and credil systems.

— Conditions of peasants, Condition of Women.

— Evoludion af the Sikh communiby and the Khatsa Panth,
3. Culture during Mughal Emplre:

= Persian historsss and other terature,

— Hindi e redigious [ierslures,

— Mughs archilegiure,

— Mughal painting.
— Provincial architecture and painting.
= Clagsbcal masic.
m— Srhence 8nd bechnology.
24. The Eighteanth Contury:

— Factors for the decling of the Mughal Empire.

— The regional principalities: Nizam's Deccan, Bangal, Awadn,

— Maratha ascentancy unter he Pashwvas,

— The Maratha fiscal and finavslal system,

— Emergance of ddghan power Batlle of Panipat, 1561,

— Biade of, political, cultural and economic, on ove of the British conguest.
PAPER-II

European Penetration Into india:

The Early Eurcpean Setllements; The Poruguese and tha Dutch; The English and the French East
India Companies; Their struggbe for supramacy; Carmatic Wars, Bangal-The condlict bebwesn the
English and the Nawabe of Bangal; Siraj and the English; The Battle of Plassay, Significance of
Plassey.
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1 British Expangien Inindia:

Bengal-Mir Jafar and M Kasim; The Baltie of Buxar; Mysore; The Marathas; Tha three Angio-haratha
Wars; The Punjab.

1 Early Structure of the British Raj:

The Earty adminstrative structure; From diarchy 1o ditect coniol; The Regulating Act (17731 The
Pitt's Inciia Act (1 784); The Charter Act (1833); The Voice of free trade and the changing characler of
British colonial nube; The English ulilitars and Indss

4 Economic impact of British Colenial Rule:

{a}) Land revenue setBements in British India; The Permanent Seitement; Ryotwar Settlement;
Mahahwari Settlement; Economic impact of the revenue arrangements; Commencialization of
agricutiure; Rise of landless agraran labourers; Impoverishment of the rural socisty

{b) Dislocation of raditional irade and commerce, De-industisisation; Decling of traditonal crafts;

Dirain of wealth; Economic ransformation of bndia; Radrosd and communication network inciuding

| tolegraph and postal services, Famine and poverly in the rural inferior; European business
onlerpiise and #s imitations.

i Social and Cultural Developments;

The stata of indigenous education, its dislocation; Orientalist-Anglictst controvarsy, The inbrodection
of western education in Inda; The rise of press, Neralure and public opinton; The rise of madem
vernacular likerature; Progress of Scaence; Chiiatian missloneny activities in india.

i Social and Religious Reform Movemants in Bengal and Other Areas:

Rarm Mohan Roy, The Brahmao Movemant Devendmnath Tapons; [swarchandra Vidyasagar, The Young
Bengal Movement; Dayanada Saraswsti; The social refiorm movements in india including Sati, widow
remarriage, chidd marriage efc.; The contribution of Indian renaissance 1o the growih of modem india;
islaméc revivalism-ha Feralzl and Wahabi Movemenls.

1 Indian Response bo British Rule;

Peasant movemerdt and iribal uprisings i the 18hand 126 confurios including the Rangpur Dhing
{1783}, tha Kol Rebellion {1832), the Mopia Reballion in Malabar (1841-1020), the Santal Hul (1855),
Indigo Rebedion (1850-80), Deccan Uprising [ 1B78) and the Munda Ligulan (1898-1800); The Great
Revolt of 1857 ~Origin, character, casuses of faiwe, the consequences. The shift in the character of
peasant urisings in the posl-1857 period, the peasant movemanits of the 1820s and 15305,

i Faclors leading 1o the birth of Indian Mationalism; Palitics of Associalion; The Foundaticn of the
Indian Mational Congress; The Safety-valve thesis redaling to the birth of the Congress: Programme
and cbiectves of Early Congress; the sotial composition of early Congress smadership; the Moderales
and Extremists; The Pariition of Bengal [ 1805); The Swadeshi Moverment i Bengal, the-economic
and political aspects of Swadeshi Movement; The beginnang of revalubonary exffemism in India.

§. Rise of Gandhi; Characier of Gandhian natonalsm; Gandh's popular appeal; Fiowialt Satyagratia;
ihe Khilafat Movermnent; the Mon-cooperation Movemens; National palitees from the end of the Non-
cooperation maovemeant 1o the beginning of the Civll Disobedience Movamant; the two phases of the
Civil Disobadience Mowemenl: Simon Commissien: Thie Mehms Regort; the Round Tabé Conferences,
Natioraksm and the Peasant Movements, Mationalism and Waorking class movements; Yomen and
Indian wouth and sludents in Indisn pobtics (1885-1947); the election of 1937 and the formation of
mirisities; Cripps Mission; the Quit india Movement; the Wavall Pian; The Cabinat Mission.

i Constitutional Developmiants in the Colonial India between 1858 and 1835,
1 Oriher strands n the Mational Movement
The Revolutionaries: Bengal, the Punjab, Maharashira, U.P, the Madras Presidency, Oulside inda,

Thia Lalt; The Lt within ihe Congress: Jawaharial Nehne, Subhas Chandra Boss, the Congriss Socials!
Party: e Cornmunisl Party of India,; olher left paiies.

12 Politics of Separatism; the Muslim Leagua; the Hindu Mahasabiha, Communalism and the poliics of
pariition; Transfer of power; Independance.

11 Consolidation as & Nason; Mehru's Foreipn Poicy, India and her pesghbouns | 194T-1904); The inguadic
redcrgansalion of States {1835-1847); Regonatism and regesnal nequality; Integration of Prncsly
Statee; Princas |n electoral palitica; tha Quesbon of National Language.

4 Casteand Ethnicity after 1947, Backward Castes and Tribos in pest-coloniad electoral politics, Diaiit
IMOVETHIYS,

156 Econombs development and political ehange: Land refarms; the politcs of planning and rural
reconstruction; Ecalogy and snvironmental policy in post-colonial India; Progress of Sciance.
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i& Enlightenment and Modern idoas:
{i} Major kdess of Enlightenmant : Kant, Rousseay,
{§} Spread of Enfightenmant in the colonies.
(8} Riseof sockist ideas (up o Mars); spread of Marxian Socialismn,
1. Origing of Modern Politics ;
{} Ewrspean States System,
{8} American Revaldion and the Conslitution
(i} French Revoldion and Aftérmath, 1780-1815.
v Amardcen Civil War with referenca 1o Abraham Lincoln and the abolition of slavary.
i} British Democratic politics; 16161850 - Pasilamentary Feformers, Free Traders, Charlists
1B Industrialization :
i} Englsh industrial Revolution | Causes and Impacl on Society,
{B}  IndusirkaBzalion i alher countries : USA, Garmanny, Fussia, Japan,
{ii} Industrialization and Giobalization.
i  MNation-State System :
iy Riseof Nationalism in 19th cantury.
{8} Nabonalism : State-Duilding in Germany and ltaly
(i) Disintegration of Empires in the face of the emergence of nationalities across the World,
| N Imperalism and Colonialism :
iy Seouthand South-East Asla,
i) LatinAmerica and South Africa.
{i)  Aumstralia.
) Imperiaksm and free rade; Rise of nea-kmperisizm,
. Revolution and Counter-Revolution :
fi} 18h Century European revoiutions.
(i) The Russian Revoludion of 1217-1921,
() Fascist Counter-Revolution, lialy and Germany,
i) The Chinese Revolution of 1049,
- World Wars :
iy 188 and 2nd Workd Wars a3 Taotal Wars : Societal implications,
i) World War | : Causes and Consequences,
fd)  World War I ; Gauses and Consequoncos.
B The World after Warld War 11
)  Emenpence of Two powsr blocs.
i1l Emengence of Third World and non-alignment.
(#)  UNO and the global dispules
24 ., Liberation fram Colonial Rule :
{l}  Latin America-Bolvar,
(i} ArabWord-Egypt.
{d] Alrca-Aparheid o Democracy.
) South-East Asia=Vietnam,
& Decolonization and Underdevelopment :
{iy Factors constraining Developmant ; Latin Amernca, Africa,
&  Unification of Europe ;
() PostWar Foundations | MATC and Ewropean Commuyundy,
(i} Consolidation and Exparsion of European Community
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{ii} European Unlon.
27. Dizintegration of Soviet Unlon and the Rise of the Unipolar World :
il Faclors leading bo the collapse of Soviet Communism and Soviet Linion, T565-1991.
(i) Political Changes in East Europs 1680-2001.
(i} End of the Cold War and US Ascendancy in the World a5 the bone SUEReqmonier.
LAW
PAPER-
Constitutional and administrative Law :
Canstitution and Constilutionalism: The distinciive features of the Constaubon
Fundamantal Rights—Pubic interest litigation; Legal Ald; Legal sorvices authority.
Relatiarship batwoon Fundamental rights, Directive principles and Fundamecial cuties.
Constifutional Position of the President and relation with the Counc of Ministers,
Gowarnor & his powars
Supreme Court and the High Courts:
(@) Appointmenisand transfer.
(b} Powers, functions and jurisdiction,
7. Canire, States and local Bodias:
(a} Distribution of fegisiative powers botween the Union and the Stales.
(b} Local Bodies.
(o) Admingstrative reiationship among Union, State-and Local Bodies.
(d) Eminent domain-State property-Common property-Community property.
8. Legisiative powers, privileges and immunibes,
8. Services under the Lindon and the States:
18} Recrutment and conditions of services;Conslitulional safeguards Adminisiratve tribunals.
ib}  Union Public Service Commission and SatePublic Serice Commissions—Power andfunctons.
lef  Eleciion Commidssion—Power and functions,

10, Emengency provisions.
11.  Amesdmentof the Constitition,
12 Principte of Natwersl Justce—Emenging trends and judicisd agoroach,
13 Delegaied legislaton and its constitullonality.
14, Separation of powers and conslibutional governance.
15 Judicial review of adminisirate action.
18 Ombudsman: Lokayukia, Lokpal ale,
International Law :
Mahere and Definition of Intermationsl Loy
Stale Recognition and State Succession,

Law of the sea: inland Walers, Tecritorasd Sea; Conbiguous 2ona, Cortinental Shelf, Exclusive Economic
Zaneand High Seas.

Individuals: Nationality, sialalessness; Hurman Rights and procodunes svanabs for ther enforcemant.
Territonal jrisdicton of States, Extradiion and Asylum,

Treatios : Form ation, application, lermination and reservation

Uiited Mations : is principal ongans, powars and funclions and refonrm

Peaceful settiement of depubes~——different modes.

10, Lavadul recouwnsn to Toree : aggressions., self-dafance, nfarventicn,

11, Fundamental principles of infermational umanitarian by—intemetional convantons and confempornany
developrments.

12, Legaiy of the use of nuckear weapons: ban on testing of nuckes weapons, Nuchear non- prolferascn
roaty, CTST
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13, Intemationa! Terrorism, Stale sponsored terrorism, Hijacking, International Crminal Court,
14, Mew International Econamis Order ahd Manatary Law | WTO, TRIPS, GATT, IMF, World Bank.
15. Protection and impravement of the Human Emvironment : International Efforts.
PART - Il
Law of Crimes —
Genoral principles of Crimina! liability : mens rea and aclus reus, mens rea in stafulory offences.

Kinds of punishment and emerging trends a5 1o aboliion of capitsl pundshment.
Preparations and criminal attampl.
Geanenl axcepions.,
Joind and constructee Habiity,
Abelrment,
Criminal conspirncy.
Cffences againat tha State
Cfences agabnst public tranguility:
. Dffences against human bady.
. Offences against property,
. Dffencas against women.
. Defarmation.
. Provantion of Corugtion Act, 1588
. Protection of Civil Rights Acl, 1855 and subsequent legislative covelopemients,
16, Piea bargaining.
Law of Torts
Hature and defirstion.
Liabilily hased upon fault and strict Hability; Absolube iabiity
Vicarious Rability inciuding S2ate Liability.
Ganaral defances.
Jdoint tort fessors.
Remedes
Neglhgence,
Defamation.
Muigans.
Conspiracy.
Falsa imphsonment,
. Malicious prosacutian.
13, Consumer Protection Act, 1986,
Law of Contracts and Mercantile Law
Mature and formatian of conlractE-contract.
Faciors vitiaking frise consent.
‘iid, voidabée, llogal and  unenforceable spreemans,
Performance and discharge of coniracis,
Quasl-contracts
Consequinces of bresch of conlract,
Contract of indemnily, guaraniee and nsurance,
Contrach of agency.

Sale of goods and hire purchase.
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10, Forrmationand dissolution of parinership.

1. HMegoliable inatrements Acl, 1881,

12, Arbitration and Concitiation Act, 1H88.

13, Standard form contracts,

Contemporary Legal Developments

Public imerasl Litigation,

Imslectiual propemy rights—Concept, typasiprospects.
Information Technology Law inchudiog Cyber Laws—Concep!, purpossd prospects,
Competition Law—Concepl, pupose/prospects,
Alpernsta Dispute Resolution-—Concept, types/prospects.
Major statules concerning environmental law.

Frigit to brfiarmation Act

Trrtal by media.

Literature of the following languages

HOTE (i}.—A candidate may be required 1o answer some or all the Questions in the language
concerned,

MOTE {il).—In regard to the languages included in the Eighth Schedute to Censtitution, tha scripts
will ba the samae 38 indicated in Section Il (B) of Appendi: | relating to the Maln Examination.

HOTE [lii}.—Candidates should note that the questions not required to be answerad in & specific
languages will have 1o be answerad in the language madium Indicated by them for answering papess
on Essay, General Studies and Optional Subjects,

ENGLISH

Tha Syllabus consisty of ban papers, designed o test a first-hand and critical reading of teuts prescribed
frem the following periods In English LRerature: Papar 1 - 1600-1000 and Paper? : 1800=1890,

Thene will B P Coem pulsony quastions mn aach paper : (a)Ashon-notes queston ralabed i i (opics for
ganecal skudy, and (b) A critical analysis of UNSEEN passages both In prose and verse.

PAPER-

{Answers must be written in English)

Texis for detalled study are listed below. Candidates will also be required to show adequate
knowladge of the following toplcs and moveamants

The Renaissance; Elizabethan and Jacobesn Drarna; Melaphysics! Podtny The Eplc and the Mock-
epic; Neo-classicism; Satine; The Romantic Movement: The Rise of the Movel, Thie Viciorian Age.

Section - A
1. William Shakespeare | King Lear and The Tempast
, 2. John Donne. The following poems |
—Cancnization;

Mo m oM A B K o

= Daath ot prowd;
=Tt (Senened Moron
= his Mistress gong 10 bed;
=Thua Rialic;
3. hoha Milkon © Paradise Lost, |, 1, IV IX
4. Aeander Pope. The Rape of the Lock.
B Willinm Wordsworth. The falowing poems

= Dide on Indimaticns of Immorality
- Tintiem Abbey,

- Theiis yisars she grew

- Sha dwefl Bmong unirodden waiys.
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- Michasl.
- Resoltion and indepandenca,
= Thoe Worhd i oo masch with us.
- Mikton, thowshouldet be Eving at this hour,
- Lpon Westminster Bridge,
8, Ared Tenmyson ; ln Memoram.
Henrii [bsen : A DolFs House,

o

Bection - B
Jonathan Swifl, Guliver's Travels.
Jamar Aussian, Prige and Prajudice.
Hanry Fielding. Tom Jones.
Charles Dickons. Hard Timos:
George ERsl. The Ml on the Fioes.
Tramas Hardy, Tess of thed Urbervilles.
Mark Twair. The Adveniures of Huckieberry Finn.

PAFER -l

{Answers must be written in English}

Texts for detalbed study are listed below, Candidates will also be required to show adequate
knowledge of the following topics and movemeants :

Madaermism; Poats of the Thirlies; The siream-ol-consaousngss Novel; Absurd Drama; Coloniaksm and
Post-Colonialism; Indian Writing in English; Marxist, Psychoanahytical and Feminist approaches to ierature;
Paost-Modenmsm,

LR e T

Section - A
1. Wiliam Butier Yeats. The following poems :
=Epster 1818,
= The Second Coming.
= A Priyeer for my daughtor,
- Saifing o Byzantium.
= The Towes.
- Amang School Children
- Leda and the Swan.
=Maru
- Lapis Lazuli.
- The Second Comig,
- Byzanlkm.
2. T.5.Elot. The following poems:
= Thi Lows Song of J. Atfred Prufrock.
= dourney of the Magi.
- Burnt Marion.
3. WOH. Atien; The following poems:
- Pariition
= Muses des Beauy Ars
=InMamoryol W.B. Yeats
- Lay your sleeping head, mylove
= Tha Unlkinown Citizen
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= Conaiber

=bundug El Infans

- The Shield of Achilles

- Septernber 1, 1832

= Palitien

Joln Caborne  Look Back In Anger,
Samuel Beckeil. Waiting for Godol.
Philip Larkin. The following poms :

= hir. Blnanay

ALK, Ramanufan, The following poems

- Looking for & Cousin on a Swing

= A River

= Of Mathers, among other Things

= Lo Poam fora Wila 1

- Smatl-Scabe Reflections on a Great House

- Obibuary
(Al these poams are avadabde in the anthology Ten Twantieth Cantury Indian Poets, edfted by
R. Parthasarthy, published by Oxford University Press, New Dalhi),

Section-B

Joseph Conrad. Lord Jim,

James Joyce. Portralt of the Artist as a Young Man,

D.H Lawrance. Sons and Lovers.

E.M, Forster A Pasaage to indle.

Virginia Wool, Mre. Dalloway.

Raja Rag. Kanthapura,

W&, Mapaul, A House Tor My, Blewas.

HIKDI
PAPER - |
{Answaors must bo written in Hindi)

Section - A

1.  Histery of Hindi Language and Nagari Lipl

L Grammabeal and applied forms of Apbheransh, Awahatia & Arambhik Hindi

i, Development of Braj and Awadhi as Literary language during medieval period,
L m[mmudﬁkm-hd]mﬁﬁdm-ﬂaﬂtﬁmhn Khusarg, Sani Sahitayas, Rahim ete. and Dakhnl

IV, Development of Khiar-bol and Magasi Lip during 19ih Century.
V.  Standardisation of Hindi Bhasha & MNagari Lipl
VI Danveloprent of Hinds as & MNationa Lenguage during freesom moveameant,
VIL  The developrmeant of Hindt as a Mational Language of Union of lndia,
Vil Scientific & Technical Developmiant of Hind: Language,
BC.  Prominent dighects of Hindl and Their inter-relationship,
X Bakend fealures of Magar Lipd and the efforts for s reform & Standard form of Hindi,
X, Grammatical stuchune of Standard Hindi,
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Section-2

2. History of Hindi Literature
| The relevance and importance of Hindl Merature and radition of writing History of Hindi Lierature.
li, Literary trends of the following four periods of history of Hindi Literature.
A Adikal—5kih, Math and Raso Sahityn.
Prominent poals—Chandvandsl, Khusaro, Hemchandoa, Vidyapat,
B : Bhaktikal—Sant Kavyadhars, Sufi Kavyadhara, Krishna Bhaktidhara and Ram Bhaklidhara.
Prominent Poets—Kabir, Jayash, Sur & Tulsl

G : Relikal—Rilikanya, Riibaddhkarya & Riti Mukta Kavya. Prominend Poats—Keshay, Biharl,
Fadmakar and G hananand.

D : Adhunik Kai— |
(a) Rensissance, the development of Prose, Bharatendu Mandal,
(b) Prominont Writers—Bharatendu, Bal Krishna Bhatt & Pratap Narain Mishra. |

{c)  Prominent frands of modem Hindi Poetry: Chhayevad, Pragativad, Prayogvad, Nal Kavita,
Mavpeed and Contemporary poetry and Jamad| Kavila.

Prominen] Poats—Maithili Sharan Gupta, Prasad, Nirala, Mahadevi, Dinkar, Agyeya, |
Mukiibodh, Magarjun. .

3. Hatha Sahitya
& @ Upanyas & Realism
The ongin and development of Hindi Naveals,
Prominent Novelists—Premehand, Jain-endra, Yashpal, Rens and Bhism Sahani I
The angin and development of Hindi short siony, |
E : Promment Shor Story Writers—Premchand, Prasad, Agyeya, Mohan Rakesh & Krishna Sobii.
4. Drama & Theatre
A :  Tha Origin & Development of Hindi Drama.

B : i Dramatisis—Bharatendu, Prasad, Jagdsh Chandea Mathor, Ram Kumar Veema, Mohan
Riakesh.

& . The devalopmentof Hind Thoatre,
&, Criticism

& : The origin and development of Hindi criticism : Salddhantik, Vyavharlk, Pragalivadi.
Manovishleshanyadi & Med Alachana,

B ; Prommen critics—Ramchandra Shukla, Hagori Prasad Dwivedi, Ram Vilas Sharma & Nagendra,
6. The other form of Hindi prose—L a8 Nibandh, Rekhachitra, Sansmaran, Yalra-vwritant,
PAPER - Il
(Answers must be written in Hingi)
Thie paperwil reguire first-hand reading of the prescribed texts and wil test the critical abllity of the

o O o

candidates. i
Saction - A |

1. Kabir Kabir Granthawall, Ed. Shyam Sundar Das (First hundined Sashis) |
2. Soordas ¢ Bhramay Geslsar, Bd, Ramchandrs Shukla (First nundred Padas) I
3. Tuiskias ; Ramchant Manas (Sundar Kand) Kovitaeal (Uitarkand) '
4. Jayasl . Padmawal Ed. Shyam Sundar Das (Sinhal Dwip Khand & Nagmativivog Khand) '
§. Bihari . Bihari Rainakar Ed. fagnnath Prasad Ratnakar (First 100 Dohas)

g, Maithii Sharan :  Bharat Bharat|

Gupla

7. Prasad Kamayanl (Chinta and Shraddha Sarg)

B, Nrala Rag-Virag, Ed. Ram Viias Shasma (Ram Ki Shakti Pooja & ukurmuta)

8, DCenkar Furukshelra

10, Agyeya . Angan Ke Par Dear [ Ssadine Vegna)

11, Wuktibosh . Brahm Rakhashas

Badal Ko Ghirte Dekha Hal, Akal Ke Bad, Harfan Gatha.

f
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Section - B
Bharatendu : Bharal Durdasha

1.

2. Mohan Rakesh ;- Ashadh Ka Ek Din

3. Ramchandra  : Chintamani (Part-l) (Kavita Kya Shokia Hai, Shracdha Aur Bhakii)

4. Dr Satyendra : HNibandh Nilaya—8al Krighna Bhatt, Premchand, Gulab Ral, Hajar Prasad Dwived,
Ram Yizs Sharma, Agyeya, Kuber Math Fad,

5, Premchand : Godan, Premchand ki Sarvashreshiha Kshanhan, Ed. Amdt RelMansha—Prem
‘Chand ki Sarvashreshths Kahaniyan, Ed, Amiit FRai,

6. Prasad ¢ Skanggupls

T. Yashpal : D

8. Pheniswar Math © Malla Anchal

Fawis

0. ManneBhandar . Wabaibh
10, Fajendra'Yaday : EXDunia Samanantar [l Stories)
MANAGEMENT
Tha candidate showd make a study of the concept of developmend of Managemen( as science and arf

drawing upan the contribulions of leading thinkers of management and apply the concapds fo the real e of -~

governmen! and business decizlon-making keeping in view the changes i the sirategic and operative
DTG,

PAPER - |
1. Managerial Function and Procoss :

Concept and foundations of managerment, Evolution of Managermenl Thaughts: Manageral Functions—
Pranning, Organizing, Controfing; Decision-making; Rola of Manager, Managerial skiis: Enlrepreneurship,
Management of innovation; Managing In a global environmend, Floxible Systems Management; Sockal
responsiility and managerial ethics; Process and customer orientation; Managerial procasses on direct and
2  Organisational Behaviour and Dasign :

Conceptual model of organization bataviour; The individual processes—personality, valies and attilude,
pofcapbion, motivation, learning and reinforcement, work siress and stress management; The dynamics of
Drganization behaviour—power and. politics, confict and negotiation, keadarship process and styles,
communication; The Organizational Processes—decision-making, job design; Classical, Neocassical and
Conlingency approaches 1o organizationad desgn; Organzalional theory and design—Orgenizational cifture,
manREgEg cultural diversity, learning Organieation; Organizational change and development; Kndwisdge Based
Emerprise—systems and processes; Metworked and virdual organizations.

3. Human Resource Manasgement ;

HR challenges; HRM functions; The fubure chalienges of HRM, Sirategic Management of human resources;
Human resource pianning; Job analysis; Job evaluation, Recruitmient and selection; Trainmng and developmant;
Promaotion and ransfer; Performance management; Compensation managivment and bnenefits; Employes
morala and productivity; Managemaent of Qrganizational climate and Industrial relations; Human rescurces
Boeouniing and sudil; Human resource informalion sysiem; Internalional human resource managemaent,

4, Accounting for Managers !

Financial accountng—concepd, Fnportance and scope, generally accapled Sccouniing prnCiies,
preparation of financial slatements with special reference 1o analyais of 2 baiance sheet and messurment of
barsiness income, Inventany vakeation and depreciation, financial statement analysis, fund Row analysis, the
statement of cash Mows, Management accounting concept, need, imporance and scope; Cost accounting—
records and processas, cost ledger and control accounts, reconcliation and integration bwbween financisl
and cost scoounts; Ovarhead cost and control, Job and process costing, Budgsl and budgetany conrol,
Padorrrance budgeting, Zeco-base budgeting, relevant coating and costing for dacision-making, standasd
costing and varanca analysis, manginal costing and absorption costing.

5 Financial Managemeant :

Goal of Finance Funciion, Concepts of valug and return. Valuation of bonds #nd Shares; Management of
working capital - Estimation and Financng: Management of cagh, recebaablos, immantory and curment abiies;
Cos! of capital | Capital budgeting: Financial and nperating lverage; Dasign of capital struciure: Meonies and
peaclices; Shareholder value creation: dividend pofcy, conporate fingncial policy and sirategy, manageniant of
corporate distress and restruciunng sirategy; Caphtal and monay markets; insbilubons and nstruameanta;
Leasing hife purchase and venlury capital; Ragulation of capial markat; Rigk and return: portfolio theony;
CAPM; APT. Financtal derivathees: aplion, futures; sswap; Recent reforms In finansial secior
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& Marketing Managemant ;

Concept, avolution and scope; Marketing strategy fermulation and eompanents of marketing plan
Segmenting and targeting fhe market, Postioning and differentiating thie market ofiering, Analyzing 0
hmwmmm:lmmmmmmﬁmm;mm
Designing and managing Markating channeis. Inlegrated marketing communications; Budding customer
staislaction, Value and ratention; Services and non-profit markesing: Efica in markefing: Congurner protection;
internet markefing: Retal management; Customar relatenship management; Concept of holistc markating.

PAPER-I
1. Guantitative Technigues in Decision-making :

Diescriptive statistics—tabular, graphical and memercal methods, introguction 1o probability, discreta
and continegus probabiity distributions, Inferential statistics-sampling distributions, cantral limit thearerr,
hypothesis testing for differences between means and proportions, inferenca about poputation varances,
Chisguare and ANOVA, simpie correlation and regression. time serias and fonecastng, decision theory, index
mmmwmmmmmmwwmmmmwm

2. Production and Operations Management :

Fundamentals of operalions management; Organizing fer production; Aggregate production pianning,
capacity planning, plant design: process planning, plant size and scale of sperations. Mansgement of facilities:
Linie bakaneing: Equipment replacement and maintenance; Production contnol; Suppéy. chain management—
vandor evaluation and audil: Quallty managament; Statislical process control, Six Sigma; Flexibility and
agiity in mardacturing systems; World dass manufaturing; Project management concepls, RED management,
Management of sarvice aparations; Role and iImportance of malerals management, value analysis, makeor -~
buy decision; Invantory control, MRP; Waste managément.

3. Managoemant Information System :

Concegtual foundations of information syslems; Information theory; Information rescurce managemant;
Types of infonmation Systems: Systems Development—Overview of Systerns and Design; System Developmant
management life-cycio. Designing online and distributed envircnments; Enplementation and contrl of project;
Trands in informaton lechnology; Managing data resources—COrganisng data. DSS and ROBMS. Enterprise |
Ressurca Planning (ERP), Expert systems, e-Business architecture, s-Governance; Information systems
planning, Flexibility in information sysbems; Usaer invobverment; Evaluation of information systems.

4, Government Business Interface :

State partcipation in business, Interaction batwean Government, Business and different Chambers of
Commaosee and Industry in India; Government's ploicy with regard to Small Scale Indusiries; Government
diearances for establishing @ new enterprise, Public Distribution System; Government control over price and
distribution: Consurner Protection Act (CPA) and The Role of Voluntary Organizations in pratecting consumerns’
rights; Nevw Incustrial Policy of the Govermment : ibsraization, deregulation and privatsation; indian planning
system; Governmant policy concaming development of Backward areas/regions; The Responsindities of the
business a5 well 85 the Governmeand 1o protect the environment; Corporaie Governance; Cyber Laws.

5. Strategle Cost Managemaent |

Business policy as a field of study; Mature and scope of stralegic manapement, Stralegic intant, vistan,
uhjﬂhﬂmﬂpdﬁamﬁmﬁhﬁ:ﬁﬂﬂﬁﬂ%ﬂhﬂnnmbﬁmﬁmgmﬂmmﬂw
analysie; SWOT analysia; Tools and techniques for strategic anafysis—Impact matri: The experience curve,
BLG matrix, GEC mode, Industry analysis, Concept of vakue chain; Strategic profile of a firm; Framewark foe
analysing competiion; Competitive advantage of a firm; Generic competitive sirategios; Growth siralegiss—
expansion, inlegration and diversification; Concept of cora compatence, Siralmgic fexhility, Reirventing strategy
Strategy and structung; el Executive and Board; urnaround management Managamsnt of SIregic changs;
Stralegic aliances, Mergers and Acquisitions; Strateqy and corporate evolution in the indian contexl.

8. International Business |

International Business Emvirenment : Changing composition of irsde in goods and seneoes; iIndia’'s Foreign
Trade: Policy and trends; Financing of International trade; Regicnal Economic Cooperation; FTAs]
inbematicralisation of service fians: Intermatonal produstiion; Operation Managemant in infemational companss,
insernational Taxation; Global competitveness ard technological developments; Giobsal E-Businoss; Designing
global erganisational strecture and control; Mullicultural management, Global business stralegy. Global
manieling strategies; Expor! Managemant; Export-impart procedunes; Joint Vientures; Foreign Investment:
Forelgn direct invastmant and foresgn portiolio investiment; Cross-border Mergers and Acquisions; Foreign
Exchange Risk Exposure Management. World Financial Markets and International Banking: External Debl
Manegement; Country Risk Analysis.

MATHEMATICS
PAPER - |

1] Linear Algebra

Voctor spaces over R and &, linear dependence and independence, subspaces, bases, dimengions
Linear ranaformations, rank and nulty, matrix of a linear trangiormation.
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Algebra of Malrices; Row and column reduction, Echelon form, congruence’s and similarity, Rankef a
matrixc; Inverse of & matrix; Sobuton of system of inea equations: Eigenvalues and aiganvectons, charcienstic
pobynomial, Cayley-Hamilton thaotem, Symmeirs, shew-symmetric, Harmitian, skew-Harmiian, onhogonal
and undtary matrices and their elgenvalues.

{2} Caloulus;

Real numbers, functions of a real variable, kmits, continuity, differentiab@ty, mean-value thecrem, Taylor's
thecram wih remainders, indeberrminie forms, maximaand minkma, asympiotas; Cunse Secing, Funcions of
two or throe variables: Limits, continuity, partal dervatives, maxima and minima, Lagrangs's method of
multipiers, Jacoban,

Faemann's definilion of definie integrals; Indefinile integrals; Infinite and improper integral; Double and
Iripher Irdegrals [evaiuation techniques only), Areas, surface and wolmas,

(3} Analytic Geometry :

Cartesian and polar coordinales in three dimensions, sacond degree equations in thres varkbles, reduction
to Cancanical forms: straight Bnes, shortest distanca bebwean two skew lines, Plane, sphare; cone, eylinder,
parabolaid, eliipzoid, hwperbolold of one and we sheats and thelr properting,

(4 Ordinary Differential Equations ;

Formusaiion of differential equations; EquaBons of frst onder and first degres, integrating factor, Drhogonal
trajectony; Equations of first order but nol of fest degres, Clalraut’s equation, singular sobution.

Secand and highier order Brae eguations with congtant cpelficlents, complementany function, paricular

integral and general solution, i

Sechion order linear equalions with variable coafficients, Euler-Cauchy equation; Delermination of complels
solution when one solution s kaeown uging method of vanation of paramelers

Lapiace and imvense Laptoos transforms and their propertias, Laplace transforms of efernendany fursions
Application bo Ftlal value problems for 2nd order livear equalions with constant coeificiants.

{8) Dynamics and Statics :

Recilinear mokion, simpie harmotic mobon, molion na plane, projecliles; Constrained motien; Work
and enargy, conservaton of anergy; Kepler's iaws, orbits under central fonces.

Equilibrium of o system of particles; Work and polential energy, friction, Common catenary; Principle of
virtual work; Stabdity of equllibrium, equilibriurn of forces in thres dimensions.

(8] Vector Analysis:

Scatar and vector felds, differentiation of vector feld of 2 scalar variable: Gradient, divergence and ot in
cartesian and ofindrical coordinatos; Higher order dervalives; Veclor identilies and vector equation,

Application io geomabry : Curves in space, curvahee and lorsion; Serret-Funenet’s formiudes,
Gauss and Stokes” heormms, Green's Indentibes,
PAPER - Il
(1) Algebra :

Groups, subgroups, cyclic groups, cosels, Legrange's Theorem, nommal subgroups, qualient gioups,
homomorphism of grougs, basic isormorphism theorems, permutation groups, Caybey's theomem,

Rings, subrings and ideals, homomorphisms of rings: Integral domains, principal ideal domains, Euclidean
domains and unigees factadzation domains; Fields, gquatient helds,

(2] Real Analysis :

Real numiber sysism a8 an ordersd field with least upper bound propery; Sequences, Iimd of a sequence,
Cauchy saquence, completenass of réal fline; Serea and its conwergencs, absolule and condiional
convargance of senes of neal and compéex tenms, rearangemient of series. Contimely and unilonm continsiy
of funclions, properles of comlinuous Tundctions on comipect seis,

Riemann integral, improper integrais; Fundamental theorems of Integral caleulus.,

Liniform comvergence, continuity, dffementiability and integrabiity for sequences and series of funchions
Partial derivatives of functions of several (o of threa) variablas, maxima and minima.

(3] Complex Analysks

Analyic function, Cauchy-Fiemann egestons, Cauchy's theorem, Gauchy's inegral formula, power
werigs, representation of an analytic function, Taylor's series: Singuiarites; Laurent's senes; Cachy's raskie
Peearerm; Comour inbegration,

(4] Linear Prograemming

Linaar programming peoblems, basic selution, basic fessitle solution and opimal sdlution; Graphical
rnathvid and seriplax meathod of solutions; Dualiy,

Transportation and sesignmant problems,
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{5) Partial Differential Equations :

qummnmmwmﬂwmmmdm
partisi differential equations of the first order, Cauchy's method of characlecstios; Linear parlisl sifferential
aquaticns of the second order with constant coeflicients, canonical form; Equation of & vibrating siring, heat
equation, Laplace equation and thelr sohstions,

(6] Numerical Analysis and Computer Programming :

HNumiarcsl methods; Solution of algebraic and ranscendental equations of one variable by Bsection,
Reguia-Falsi and Newton-Raphson methods, solution of $ystem of linear equations by Gaussian Elmination
and Gaugs-Jordan (direct), Gauss-Seidel (lerative) methods. Mewton's (forward and backward) and intemalaton,
Lagrange's inlenpolation,

Mursarical integration: Trapazosdal nle, Simpson's rule, Gaussian guadratura formula.
Mumancal solution of ordinary differenttal equations : Eular and Rungs Kulta methids.

Computer Programming : Binary system; Asthmante and logical operations on numibers: Cotal and
Hexadecimal Systems; Conversion to and from decimal Systems; Algebra of binary numbers.

Elements of compuler syslams and concepl of memorny; Basic logic gales and truth tables, Boolean
alpabira, normal forms.

Representation of insigned integers, signed integers and reals, double precison reals and lang inagans.

Algarithing and fow chans for solving numericat analysis problams - |
I
|
|

Ly
L=

(7} Machanics and Fluid Dynamiss :

Ganeralsed coordinates; ¥ Alembert's principle and Lagrange's equations; Hamblon equations; Moment
af imertia; Motion of rigld bodies in two dimensions,

Equation of contingity; Euler’s equation of molion for inviscid flow; Straam-linas, path of a padicie;
Potentisl flow; Two-dimensional and axkisymmedric motion; Sources and snks, voriex motion; Navier-Stokes

Equabons of equilibrium In space and iis appioation; first and second moments of ares; simple problems.
on friction; kinematics of particles for plane molion; elementary paichs dynamics.

Meachanics of Deformable Bodies -

Generalized Hooka's law and its application; design problems on axial stress, shear stress and bearing
stress; material proparties for dynamic loading; bending shear and siresses in beams; determination of
peincipée stresses and strains-analytical and graphical; compound and combined siressas, bi-axial stresses-
thin walled pressure vessel; materal behaviour and design faciors for dynamis lopd; design of circelar shafls '
for bending and torsional load only; deflection of beam for statically detesminate problems: thaories of failure,

2 Engineering Materials :

Basle concepis on structure of sofids, commoen ferraus and non-ferrous materials and their applications;
haat-treatment of stesls; non-metalsplasiics, cormics, composite matensls and nano-matankats.

3. Theory of Machines :

Kinematic and dynamic analysis of plang mechanisms, Cams, Gears and empicycie gear irans, flywheets,
governors, balancing of igid rolors, balincing of single and mullscy- inder engines, linear vibradion analysis of
mecharical systems (single degres of frsadom), Critical speeds and whiding of shafts.

4. Manufacturing Scienoe |
Manufacturing Procesa:

Machinge tool angineering - Merhant's force analysis: Taybor's too! ifo eguation; cormwentionsl machining;
M and CHC machining procesas; igs and fixtures.

Mon-comventional machining-E0M, ECM, ulirasonic, water jet machming eic.; application of lesers and
plasmas; energy rale calculatlions.

Forming and walding processes-siandard procossos.

Metrology-concept of fits-and talerances; tools and guages; comparators; Inspection of lenglh; position:
profilie and surfaca finish,

eguathon for a viecous fuld.
MECHANICAL EMGENEERING |
POPER - | i
1. Mechanics : '
Muechanics of Rigid Bodies : ‘
|



Y

The Arunichal Pradesh Extracedinary Gazetts, December 19, 2019 43

Manufzcturing Managemaent :

System design: factory location—simpie OR modeis, plant tayout-methods basad; applications of
mgmwitgemmmmm'mﬁﬂwhrmandﬁhmmm. process selecton and capacity
planning; predetérmined fime standards.

WMWWWMMWHnMWMMWWMﬁ
multl model and stochastic assembly knes; invantary management-probablistic inventory medels for coder
e and acder quanitity detarmination; JIT sysiems; siratagic seurcing; managing fler plant logestics.

Eﬁﬂmm«dﬁﬂﬂtﬂmnw;wmmﬂmmﬂmmm of statistical methods
for product and process qualily confrod applications of confrol charns lor mean, range, percent defactive,
nwmber of dofectves and defects per und; quality cost systems; managemant of resources, organizabons
and risks in projects.

System improvenvent. mplementation of systems, such as total Guasty management, developing and
menaging Aexible, lean and agile Crganizabons.

PAPER - Il

1 Thermodynamics, Gas Dynamics Turbine :

Bazic concapd of First-law and Emﬁwﬂlmhadmm;wmnfaﬂmprmW“ﬂW R
avaiability and unavailabiiity and ireversibiity,

Classification and properties of flulds; incompressible and compressible fusids fows; effect of Mach
nurmber and comprassibiity; continuity mamentam and energy equations, reorrnal and oblique shocks; ona
mmmmMMurmmmmnmmw.

mmmnm.ummﬂmwmmwmwmnmmmmm:mmww.
wﬂm;mﬂamﬂqmmmummmmnmmm-aﬂugﬂauﬁmm
dona in the gas turbine; rehest and regentralons.

i Haat Transfer:

WMHM—MMMMHWW.WWFWMW;FW
m:#cnfﬂu:ﬁmunmdimmsmiswm:mmhnnmhdm:mﬂuM.ﬂdmﬁhﬂm
cyfindir and spheres.

and tharmad boundary layer their thicknass; Prandtl member; analoqy between heat ard momertum rangfer—
mm_m,mmmmdmmmwmmmwmmm
fred: convection fram horizontal and varlical plates.

Black body radiation—basic radiation laws such as Stefan-boltzman, Planck distritution, Wein's
displacement et

Basic heat exchanger analysis; ceastication of heat exchangers.

1  Engines;

Classification, themodynamic cycles of operabion; determination of breal power, indicalad power,
mechanical efficiency, heat balance shee!, interpredation of perlormance charactertslics, petrol, gas and
mﬂm@. l“l

Cambustion in 51 and Cl engines, normal and abnormal combustion; effect of working paramaless on
knocking, reduction of knocking; Forms of combustion chamber for Sland Clengines; rating of fuels; aoditives:
ermissian.

Difforent syatems of IC engines-fuals; lUbncating: cooling and transmission systems, Alternate fusls in
C engines.

4 Steam Engineering :

Steam generation—modified Ranking cycle analysis; Modern steam boders: steam al critcal and
supercritical prassures; draught eguiment: natural and artificial draught; boter fuals solid, iquid and gaseous
fuals. Steam urbines—Principle; types; compounding: impuise and reaction turbines; Acial Inrust.

mmamhmwmeﬂthm
with different indial steam condiions such as wet, saturabed and superheated, affect of varsation of back
pressure; supersaturated fiow of sbeam in nozdes, Wilson line,

Rankine cycle with intarnal and external brgversibiity; reheat factor: refeating and regieralon, methods
of governing; back pressure and pass out lurbings.

Shpam power planis—combined cyche power generation; heal recovery slaam Generalorns (HRSG) fred
and urfired, co-generaton plants.
£ Refrigeration and Alr-conditioning :

\fapowr comprassion WWM}HET{MMWymﬂWH 134a
123:E;dmum“apmm.m.mm.mmﬁmmﬁmmmﬂm sysiama.

Paychromelry—properiies; processes; charts; sensible heating and cooling; humidsfication and
defumiddfication sifective lemperature; air-candiliening load caleulation: simple thact design,

rcr
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MEDICAL SCIEWGE
PAPER-|

1. Human Angtomy ; Applied anatomy Including blood and nerve supply of wpper and lower limbs and joints of
shouldear, hip and ke,

Gross anatomy, blood supply and lymphatic drainage of tongue, thyroid, mammary gland, stomach,
v, prostate, gonads and ulens,

Appited anatomy of diaphragm, perinsum and inguinal region,
Clinlcal anstomy of kidney, urinary bfadder, utering lubes, vas deferens.

Embryology : Piacenta and placental barrier. Devalopment of heart, gut, kidney. ubenss, ovany, eatis and
their common congenital abnormalites.

Central and Peripheral Autonomic Nervous System : Gross and clinical anatomy of ventricles of
brakn, circutation of cerebrospingl fluid; Neural pafvwanys and lesions of cilaneous sensabions, haaring and
wislon; Crantal narves dstribution and  dlinical significance; Componants of sulonomic nendous sysiem

1 Human Physiology :

Conciction and transmisskon of Impulse, mechanism of contraction, neuramuscubsr ransmission, refexes,
cantrol of egulibrium, posture and muscle lone, descending patiwans, funciions of cerebellum, bassl ganglis,
Physlology of sleep and consciousness,

Endocring System : Mechanism of action of hormones: formation, secretion, ransport, metabolism,
function and regulalion of secretion of pancreas and pituilacy grand. E

Physiclogy of Reprodustive System : Pregnancy menstual cycle, lactation, pregnancy.
Blood : Development, regulation and fate of blood cells.
Cardio-vastcular.cardiac output, biood pressune, reguiation of candiovascudar funchions.
i Biochemistry:
Cirgan function testa—mer, kidney: thyroad Protein synthesis:
Vitaming and minerals.
Restriction fragment length,
Polymorpnism (RFLP). |
Polymerase chain reaction (PCR).
Radio-immunaassays (RIA)
i Pathology :

Inflarnmation and repai, dsiurbancas of growth and cances, Pathogenasis and histopatholognys of rsurmatic
and echaemic haart disease and diabetes mellibus. Differentiation batween bentgn, matignant, primary and
mietastalic malignancies, Pathogenesks and histopathoiogy of bronchogenis Geginoma, carcinoma bresst,
cral cences, cancer cervix, levkemia, Eticlogy, pathogenesis and histopathology of—cdirrhosis iver,
glomerulonaphnitls, uberculosie, Bowtp osteomyelitis.

i Microbiology
Hurmaral and oel madiaied immuniy,
| Diseases caused by and laboratory dagnosis of —
| *  Meningococcus, Saimonela
*  Shigelia, Herpes, Dengue, Polio
¥ HMAICS, Malaria, E. Histolylice, Giardia
*  Candida, Cryplococous, Aapengiius.
§ Pharmacology :
Mechansm of aclion and side effects of the Tollowing drugs ;
*  Antipyretics and analgosics, Antibiotics,
® Antimatari, Antkabi-aarn, Anticiabebcs,

* Antinyperiensive, Antiduretics, General and cardiac vasodiators, Antiviral, Anfiparasitic, Antfungal,
Iy musnoesepprasaants,
* AnbCancer.
i Ferensic Medicine and Toxicology
Faransie examiraton of njuries and wounds: Examination of blood and saminal stains; Posoning,

‘ sadatve overdosa, hanging, drowning, burns, DRA and finger pon sbudy:
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Z.

PAPER-II

General Madictne

Eficlogy, clinical features, diagnosis and principles of management (including prevention) of —Typhoid,
Rathigs, AIDS, Dengue, Kala-azer, Jopanese Encephalits.

Etiology, clinical features, diagnosis and principles of management of .

schaemic hear disease, pulmonary ambolism.

Bronchial asthrma.

mmmmmmmmmm hepatitis and cirhosis
r

Glomerulonephritis and pyelonephritis, renal failure, nephrotic syndrome; renovascular hypertension,
complications of diabales mellitus, coagulation diserders, leukaemia, Hypo and hyper tyrodisen, meningitis
and encephaiiis.

Iimaging in medical problems, ultrasound, echo- candiogram, CT scan, MRI

Anxiety svd Depressive Paychosis and schizophrenia and ECT: -

Paediatrics

immunization, Hahyfrmﬂwlmmﬂ congenital cyanotic heart disease, respiratory distness syndroma,

broncho— pneumeonias, kernicterus. IMNCI classification and managerent, PEM grading and management.
AR and Digrrhea of under frve and their ranaganent

3

4.

Dermatology

Psoriasis, Alergic dermatitis; scabies, eczema, villige, Stevan Johnson's syndrome, Lichen Planus.
Ganeral Surgery

Clinica! features, causes, dagnosis and principles of managermnent of cledt palata, henelp.

Lamymipeal tumour, oral and esophagesl iumours.

Penpheral arterial discases, varicose veins, coarctation of sorta.

Turmowers of Thyrold, Adrenal, Glands.

Abecegs cancear, ibroadenoma and adenosis of breast,

Bleading peptc uicer, tubsrcubosis of bowel, uiceralive colitis, cancer stomach.

Rengl mass, cancer prosiatie.

Hasmohorax, stones of Gall biadder, Kidnay, Uretar and Urinary Bladder.,

Managemerit of surgical conditions.of Rectum, Anus and Anal canal, Gall bladder and Bibe ducts.
Sptenomegaly. cholecysttis, portal hypertension, liver abscess, peritondis, carcinoma head of pancreas.
Fraciures of sping, Colles' fraciure and bone tumars.

Endoscoqy

Laprascopic Surgery.

Dbstetrics and Gynaescology including Family Planning

Eiaﬁrmm of pragnancy.

Hmmm Mﬁm&ﬁﬁm b “uiwd mammﬁ“mm
Ly

Diagnoss and manapement of anemia. Preeclampséa and Toxaemias of pregnancy, Management of
Perst- menopausal 2

Intra-ulerine devices, pils, ubectomy and vasoctomy. Medical lermination of pragnancy inchuding legal
pEpects.

Cancer cenvix.

Leccorrhoea, pelvic pain; inflerility, dysfunctional werine bleeding (DUB). amenorrhoes, Fibvoid and
prolepse of ubenus,

6. Community Medicine (Preventive and Social Medicina)

Principtes, methods approach and measurements of Epldemiclogy.

Nestrition, rustritional disoasss/diortders and Nutrition Programmes.

Haalth information Collection, Anghysls and Presentation.

Dibjectives, components and critical analysis of National programmes for contraleradication of -
Mataria, Kaln-pzar, Fisria and Tuberoulosis,

HIVIAIDS, STDs and Denguie.

Critical appraisal of Heallh cara dallvery System.

Health mansgement and admiskztration; Techniques, Tools, Programime: implementasion and Evaluation.

Objectives, Components, Goals and Slatus of Reproduciive and Child Health, Mational Rural Health
btesdon and Mikennium Developmant Goals.

Managemen of hospital and indusirial waste.
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PHILOSOPHY
PAPER-

History and Problems of Philosophy

1
Z.

3

-3
L
10,

1,
12,
13,
14,
Ta.

16,
1w,
il
18

0.

Piato and Aristotia - kiess: Substance: Form and Matber, Causalion; Actualily and Potertalify.
Rationalism (Descartes, Spinoza, Leibniz); Cariesian Method and Certain Knowledge: Substance;
God; Mind-Body Dualzm; Detarminism and Fraadom

Empiricism (Locke, Berkeley, Hume) : Theory of Knowledge; Substance and Qualities; Self and God,;
Soepligism,

Kant: Possibilty of Synihetic a prion Jedgments; Space and Time; Calegories; Ideas of Reason;
Antinomies; Critique of Proofs for the Existance of God.

Hepel | Diglactical Method; Absolute [dealism

Moore, Fusseli and Early Witigensteln : Defence of Commaonsense; Refutation of idealsm; Logical
Atomism; Logical Constructions; incamplete Symbols; Piclure Thoory of Maaning: Sying and Showing.
Logical Posittvism : Verification Theory of Meaning; Rejection of Metaphysics, Linguistic Theory of
Metessany Propostions.

Later Witiganstedn : Meaning and Use; Language-games; Criigue of Private Language
Prenomenoiogy (Husserl): Method; Theory of Essences; Avoidance of Psychologism,

Existontinlism (Kierkegaard, Sare, Heidegger): Existence and Essance; Choica, Respansibility
and Authentlc Exigtence; Being-in-the-wortd and Tempaorality.

Chuine s Strawson ; Critique of Emplricism; Theory of Basic Particulars and Persons.
Carvaka | Theoryof Knowlegds, Repgction of Transcendent Entites.
Jainizm ; Theory of Reality; Saptabhanginaya; Bondage and Libesadion.
Schools of Buddhism : Prat Ryasamulpada; Ksanikavads, Hﬂ.’mtmymada.
Nyaya—Vaieseslka : Theory of Categonies; Theory of Appearance; Theory of Pramana; Sef, Liberation;
God: Proofs for the Existence of God; Theory of Causation; Momistic Theory of Craation.
Samkhya: Prakril; Purusa: Causation; Libention
Yoga; Citla; Calavrtl; Klesas: Samadhi; Kehvalya,
Mimamsa; Theory of Knowlegto.
Sehoals of Vedanta @ Brahman: lsvara; Atman; Jiva: Jagal, Maya; Avida; Adhyasa; Moksa;
Aprihaksitd, Pancavidhabheda.
Aurobinds: Evolution, Invalition: Infegral Yooa
PAPER-

Socio-Political Philosophy

(= B B

-1

Social and Political Ideals : Equaiity, Justice, Libarty.
Sovereignty : Austin, Bodin, Laski, Kautilya.

dividual mnd State : Rights: Duties and Accountability

Forms of Governmaent : Monarchy; Theooracy and Democracy.

Political Ideologies: Anarchizm; Marsism and Socialism.

Humanésm; Sacularsm; Multi-culturallem,

Grime and Punishment ; Corruption, Mass Viclence, Genocikde, Capdtal Punishmient.
Developmaent and Social Progress.

Geander Discrimination : Female Foeticide, Lend and Property Rights: Empowarment.
Caste Discrmmation © Gandha and Ambedkar,

Philosophy of Religion

ol T - R

&

Notions of God : Attriutes; Relation 1o Man and the Word, (Indian and Westam).
Proods for thi Existencs of God and their Crisgee (Indian and Wasiem).
Probiem of Evl,

Soul : immortality; Rebirth and Liberation

Resson, Revelation and Faith,

Religious Experignce : Mature and Object {Indian and Western).

Rsfighon without God.

Raligion and Moraity,

Religious Phuralism and the Problem of Absolute Truth,

Mature of Religious Language : Analogical and Symbolic; Cognitivistand Non-cognitive,
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PHYSICS
PAPER

1. (&) Mechenics of Particles :

Laws of mobon; consenmation of enargy and momentum, applications (o rotating fremos, obninpelal andad
Conlis accelerations: Molion under a cendral foroe; Consarvation of angular momentum, Kepler's laws;
Fialds and potentials; Grandtational field and potential due to spherical bodies, Gauss and Poisson equations,
grantationsl sef-energy; Two-body problem; Reduced mass: Rutheriond scatiering: Centra of mass and laboratony
redereace frames.

{b) Mechanics of Rigid Bodies :

System of perticles; Centre of maga, angular momentum, aquations of motion; Consanalin therams
for energy, momentum and angular momentum; Elastic and inetastic colllsions; Rigid Body, Degress of
fresdom, Euler's theoram, angular velocity, angular momentum, momans of ineria, theorems of paraliel and
perpendicuiar aves, equation of motlon for rotation; Molscutar rotations (as rigid bodies), D and fri-atomic
mobeciles; Precassional motion; top, gyrescope,

ic] Mechanics of Continuous Media:

Elasticity, Hooka's law and elastic constants of sotropic solids and thelr inter-ralation; Streamline {Laminzr)
fiow, viscosity, Poiseuille’'s aquation, BemoulTs equation, Siokes’ law and applications,

{d) Special Relativity :
Michebson-Morely exporimont and its imploations; Lorentz anstormabions length contraction, Sme dilation.

addition of relativistic velpcties, aberration and Doppler effect, mess-enengy refstion, Simple appicalipns Ioa  *

decay process. Four dirmenssona momanium vechor; Covatiancs of eguations of physics
2, Waves and Optics :
ja) Wavas:

Simpie Farmonic motion, darmped oscliation, forcad osoilistion and resonance; Beats, Sationary waves
in asiring; Pulses and wave packels, Phase and group velocities; Reflection and refraction from Huygens'
principle.

{b) Geometrial Optics :

Laws of reflection and refraction from Fermal’s principhe; Matriz maethod in posaxisloplic-thin lens foomuks,
rodal planes, system of twa thin lenses, chromalic and sphericnl aberratlons,

icl Interforences ;

Interference of kghl <Young's experdment, Mewlon's rings, inteferance by thin films, Micheison
Interferameier; Mulliple beam interference and Fatery Perol intorfercamctor,

(d} Diffraction :

Fraunhofer diffiraction - singla siit, double slit, dffraction grating, resoiving powes; Diffraction by & circular
Bparture &wd tha Alny pattern; Fresnel Sifraction: hall-period fones and mone plabes, circular apesiure.

(a8} Polarisation and Modern Optics :

Production and detection of linearly and circularty polartred Fght; Doubile refraction, quarter wave piate;
Optical activity; Principlas: of fibre optics, attenualion; Pulse dispersion in siep index-and parabolic index
fibres: Malerind dispersion, single mode fibers: Lasers-Einsiain Aand B coefficlants. Ruby and He-Me Lisers,
Characteristics of laser light-spatial and lemporal coherence; Focusing of ieser beams, Theee-level scheme
for isar operation, Holography and smpla applicatons;

3. Electricity and Magnetisr
(a) Electrostatics and Magnetostatics :

Lapiace and Poisson equalions in elecirosiatics and their applications; Energy of a system of charges,
miultipale axpansion of scalar polential; Method of fmages and its spplcations. Polential and feld dus o a
dipole, foroo and forqua on a dipole in an extermal field; Disloctrics; polarisabon. Selutions o boundany-vaiie
problems-conducting and dwdectrse sphenes ina uniform eiechic fietd; Magnetic shell, uniformiy magnatisad
sphave; Ferromagnetic materials, hysteresis, energy loss.

(b) Current Electricity :

Hirchhoff s laws and their applicalions, Biol-Savar law. Ampera’s law, Faraday's [, Lenz’ law. Self-and
matual nductances, Maan and rms values in AC circuits; DC and AG circuits with B, L a2nd C companants;
Series and parallel resonance; Quality factor; Principte of iransformer.

4. Electromagnetic Waves and Blackbody Radiation :

Cisplacement current and Maxwall's equations; Wave equations in vacuem, Poyniing theonem, Vet
and scalar potentials; Eleciromagnetic fleld tensor, covariance of Maxwell's equations; Wave equations in
tnptrapic disteciries, reaflaction and medrachion al the boundary ol we disleclnics: Fresnella relations; Total
internal reflection; Mormal and enomaicis disparsion; Riayleigh scattering; Blackbody radiafion and Planck 's
radation Bw- Sielan-Boltzmann law, Wien's displacemant w and Raylaigh-Jeans ko,



48 The Annschal Pradesh Extracrdinary Gazebtia, December 18, 3019

£ Thermal and Statistical Physics ;

{a) Tharmodynamices :

Lews of thermodynamics, revarsitie and irreversible processes, entropy; sothermal, adiabatic, sobaric,
isochonc processes and entropy changes, Oto and Diesel engings, Gibbs’ phase e and chamical polential,
Vender Waals etuation of state of a real gas, critical constants; Maxwell-Boltemann distribution of molecular
vedocities, ranspont phenemenda, equiparition and vidal theorems; Dulong-Petil, Enstein, and Debye's theores
of specific heat of solids, Maxwedl relations and spplication; Clausius-Clapeyron agueation. Adiabatic
demagnalisation, Joule-Kelvin sifect and baeelaction of gases,

[b) Statistical Physics

Macro and micro states, stalistzal gsbributons, Maxwell-Bolizmann, Bose-Enstem and Fermi-Diras
Drstributions, appications bo spociic heat of geses and blackbody radiation; Conceptof negative temperatres.

PAPER-I

1. CQuantum Mechanics :

Wave-pariicle duality, Schvoedingss equalion and sxpectation vadues; Uncertainty principls; Solutons of
e one-gimensional Schroedinges equation for frea particls (Gausslan wave-packe!), particls in a box, particle
in afinibe wed, linear harmonic cecillator; Reflection and transmission by a step potential and by a rectangular
MWHEWWMMﬂM.mmmﬂm;WMHWm;
Hydregen abom; Spin hall pariicies, properties of Padi spin matrices.

& Atomic and Molecular Physles :

Slermn-Gerdach experiment, electron spin, fing structuce of hydrozen atom; L-S coupling, J-J coupling;
wﬁmmmmmﬁmmmmmmmmmmwmm -
thaary of rofationad, vibrational and elecironis spactra of diatomic molecules: Raman affect and moleculs
sbucture; Laser Faman speciroscopy; Imporance of neutral hydrogen atom, molecutar hydrogen and maleculsr
ydrogen ion in astronomy. Fluorescence and Phosphorescance; Elementany theony and applications of
NMR and EPR; Elementary ideas about Lamb shifi and s significance.

3. Nuciear and Particle Physics :

Basie nucléar properies-size, binding erergy, angular momentum, parly, magnetic moment; Semi-
empirical mass formula and applications. Mass parabeias; Ground siade of a deuleron, magnetic momend and
non-caniral forces; Meson Meory of nuclear forces; Salient features of nuclear forces; Shell model of the
nucheus - sucoess and limAations: Viclaton of parity in beta decay, Gamma decay and iermal commersion;
Elementary ideas about Mossbauer speciroscopy; Q-value of nuclear reactions; Nudlear fission amd fusion,
anaigy preduction in slars. Muclear reaciors,

Lilmssification of slementany parices and ther ineractions; Consenvation S Ouark siruciuré of Radrons ©
Feld quanis of electroweak and strong irteractons; Elsmentary ideas about unificalion of forces; Physkcs of
PGS,

4, 3olid State Physics, Devices and Electronics

Crystalline and amorphous etructure of matter; Different erystol syslems, space groups: Methods of
datermination of crystal sirushung; X-ray défraction, scanning and bransmission electron microscoplas; Band
theery of solids-—conductons, insulators and semi-conduciors; Thermal properties of solds, specific heal,
Dabye theory, Magnelsm: dia, para and feromagnetism; Elements of super-conductivity, Melssner effect,
Josephaon undions and applications; Elementary ideas aboul high temperatiane Super-conduc vty

iniringhs & extiNSic Semi-condectors- p-n-p and n-p-n ranskstors; Amplifiers and osciaons, Op-amps;
FET, JFET and MOSFET, Digital etectronscs-Boolean idenlifies, De Morgar's laws, Logic gates and truth
tabies. Simple logic circuits; Thormisiors, solar cells; Fundamentals of microprocasacrs and digital computers.

POLITICAL SCIENCE AND INTERNATHONAL RELATIONS
PAPER-1
Palitical Theary and Indian Politics :
1. Politcal Theory: msaning and approaches,
2. Theoresof siale : Liberal, Neo-Eberal, Mardst, Pluiralist, post-colonial and Faminist:

3. Justoe ; Conceplions of ustion with spocial reference to Raw's theory of justics and fls communsaran
cAligues.

Equality : Social, politcal and soonomic; relationship batween equality and freadom; Afirmabive action,
Rights : Meaning and thecries: diferant kinds of rights: Concapt of Human Rights
Democracy : Classical and contemporary theorles; diffesent models of democracy—representative,
participabony and deliberative.

7. Conceplol power : hegemony, ideclogy and legilimacy,
Palitical Ideclogess : Libevalism, Sockalsm, Marxism, Fascism, Gandhlem asxd Feminigm,

8, Indian Polilical Thought: Dharamahastra, Arthashasir and Buddhist Tradiions; Sir Syed Ahmed
Khan, Sri Aurohinda, M. K. Gandhi, B. R, Ambedkar, M, N, Roy.

10, Western Poiitical Thought : Plato, Artstotle, Machiavelll, Hobbes, Locke, John 5. Mill, Man Gramsci,
Hannah Arand.
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Indian Gowernment and Politics

i

10.

1.

Indian Mationalism :

{a) Poiitical Strategies of India's Freedom Struggle © Constitdtionalism to mass Satyagraha, Non-
cooperation, Civil Disabedience; Militant and Revolutionary Movements, Peasant and Workess
Movements,

(b) Perspectives on indian Mational Movenent: Liberal, Sociaiist and Mandst; Radical Hurmanist and
Dt

Making of the Indian Constitution : Legacies of the British rule; different social and paliticsl perspectives.

Saliant Features of the Indian Constilution - The Preambie, Fundamenti Righls and Dulles, Directive
Principles; Pasiamentary System and Amendment Procedures; Judicial Review and Basic Sruciure

cociring,

{m) Principal Organs of the Union Governsment : Envisaged role and aciual working of the Exsculive,
Legsiaure and Supreme Court

{b) Principed Organs of the State Governmant : Envisaged rola and actual working of the Executive,
Legislature and High Courts.

Grassroots Democracy ;| Panchayati Raj and Municipsl Government; Significance of 73rd and T4th

Amendmants; Grassnool moveEments.

Statutory Institutlons/Commissions : Election Commigsion, Complralier and Auditor General, Finance
Commitgsion, Union Public Sesvica Commissien, National Comevssion for Scheduled Castes, Ham

Cormmizsion for Scheduled Tribes, Nations Comanission Tor Wioemen: Metional Hisman Raghts Commission, -
Meational Commission for Minorties, Metional Backwand Clasaes Commisalon,

Foderalism : Constitutional provisions; changing nature of centra-state relations; integrationis! tendencies
and regional aspiralons; inar-stale dispuies.

Plannirg avd Economic development | Mehruvian and Gandhian perspectives; Fioke of planning and
public sector; Green Revalution, land reforms and agrarian relations; liberakzation and economic refarms.
Caste, Raligion ani Ethnicity i Indan Polllics,

Party System : Mational and regional political parties, ideclogical and social bases of parties; Patterns
of coalition politics; Pressure groups, rends in elecioral behaviour, changing socis-sconamic prefile of
Social Mowement : Cril Bberties and human ights movemends; women's mowsments; environmendalist
rovements.

FAPER-II
Comparative Politics and International Refations
Comparative Palitical Analysis and International Politics :
Comparaive Poiitics - Nature and major approaches; Poltical scononmy and polilical socology perspectives;
LEnitations of the comparstive msthod.
Srale In Comparative Perspective | Characieristics and changing rature of the State in capitalist and
socieist economias, and advancad indusirial and developing societes,
Paiitics of Reprasentation and Participation ; Political parties, pressure groups and social movements in
advanced indusirial and developing aocietins,
Globalsation | Responses from developed and developing soclaties.
Aporaaches {o the Study of Infernational Relations : Idealist, Realist, Marxis!, Funchionalist and Systemns
thecry.

Kay Concapts in inlermnational Relations : Natonal interest, security and power; Balance of power &
ceslermance; Transationsl #chors and collectee securily; World caplialist eccnomy and giobatsation.

Changing International Poliical Ordar :

{a) Rsmeolsuperpowers, Strategic and ideclogical Bipolardy, arms race and colid war, Muclaar threat;

®) MNon-aligned Mowament :Asms snd achievements.

() Colapse of the Soviet Union, Unigolarity and American hegemony, Ralevance of non-alignment in
the contamporary wogkd,

Evglugion of the Insernational Economic Systam ; From Breftofmactds i WT O Sedals! economies and

the CHEA[Counc lor Mubval Economic Assastance); Third 'Workd demand for new intemational sconemic
ocrdar; Globalisation of the world economy.

Linfied Mations : Envisaged roée and actual record; Spocialized LN agencies—aims and functioning, need
far Ui reforms,

10.  Regionalisaton of World Poltics @ EUL, ASEAN, APEC, AARC, NAFTR,

.

Comamporary Global Concerns : Democracy, human rights, environment, gender futitics terodsm, nucloss
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India and the Waorld

I

.
=

indian Foreign Policy : Determinants of feroign policy; the inatitutions of policy-making; Continuity and
India's Conbrtudion (o the Mon-Algrment Movement Different phases; Current rode.

India and South Asia ;

{a) Regional Co-operation ; SAARC-past performance and fulure prospects:

) South Azia asa Free Trade Area.

{c) Imda’s “Look East® policy.

{dl  Impediments o regional co-oparation ; River waler disputes; llegal cress border migeation; Ethmic
conflicts and insurgencies; Border disputes.

vt aed thie Global South | Relations with Africaand Latin Amerca; Lasdership role in the demand for
MIEC and WTO negolialions.

Indiia @nd thie Global Centras of Power : USA, EU, Jopan, Ching and Russia.

India and the UM System; Role in UN Peace-keaping; Domand for Permanend Sceal in the Securily
Council.

Indfia and hie NMudiess Question [ Changing percapbons and poicy.

Riecant developrments in indian Forelzn Policy : Indla's position on the recent orises In Afghanistan, Ireg

and West Asia, growing relations with US and sreal; Vision of a new world order,

PSYCHOLOGY
PAPER-

Foundations of Psychaiogy

Infroduction : Daeftnition of Paychology; Hislorcal antecedants of Paychology and tremds in the 2131
cantruny; Psychology and scienbific methods; Paychalogy in relation to olher social sciencesand ralural
solences; Application of Peychology o sacietal problems.

Methods of Paychology © Types of research : Descriptive, evaluative, disgnastic and grognostic; Methods
of Research | Sunney, cbhsarvation, case-study and exparimeants; Cheracienstics of expenmaental design
and non-expetimaental designg; quasi-sxparimenial designs: Focwssed group decussions, brain pionming,
groundad theory approach,

Resesrch methods © Major steps in peychological research {problem stalement, hypothesss Tormulation,
résoarch dasign, sampling, tools of data cofection, analysis and interpretaton and raport writing):
Fundamaental versus applied ressanch; Methods of data collection (intorview, sbsenation, quesbonnaing
and case study). Ressarch Designs (Ex-post facts and exparimental). Appcation of statishesl lechnigues
{1-test, bwa-way AMNOWA, comelation and regression gnd factor analysis) em response theony,

Devalopment of Human Behaviour : Growth and development; Principles of development, Rolo of
genetic and envinonmental factors in determining hwman behaviour; Influence of cullural faclors in
sociallzation; Life span developmant—Characleristics, development tasks, promoting psychologsa wel-
being across major stages of the e span,

Sensation, Attention and Perception : Sensafion: concepls of threshold, absalule and difference
thresholds, signab-detection and vigiance, Factors influencing attention including set and characteristics
of stimulis; Dedinition and concept of percaption, bological faciors in perception; Perceplual crganfzation-
influahce of past experiences, parcephual defence-factor influencing space and depth perception, slie
estimation and perceptual readiness: The plasticity of perception; Extrasensory percaption; Culbee and
parcaption, Subliminal peccaption.

Leamning : Concapts and theories of leaming {Beheviourisls, Gestaltais! and information procassing
models). The processes of extinttion, discimination and generalkabon, Programimed leaming, protabiliny
hearning, saif instructonal learming, concepts, types and the schedutes of reinforcement, escaps, evokdanco
and punishmn, modeling and social leaming.

Memory : Encoding and remembering; Shot-berm memany Long-lesm memorny, Sensory memory, lconic
mizmon, Echoic mamory: The Mullistore mode, ewats of processing: Organization and Mnamonic
technicues fo improve memory, Thoorios of forgetting: decay, interfarence and reteval falure: Metarmemony:
Amrsesia Anderograte and retrograde.

Thinking and Problem Salving : Plagel’s theony of cognitive developmant, Congepd formalion poocEssies
Informaton processing, Reasoning and problem aolving, Faciating and hindering factors in problam
sohving, Mathads of problen Sobving: Creathva thinking and fostering creativity; Factons influencing decision
making and judgement, Recan! trends,

Motivation and Emotion : Paychological and physiological basis of mofivation and emotion;
Measurernent of molivadion and emotion; Effects of mothation and ernotion on bahaviour, Extringic and
inkrinzic motivation; Facions influsncing nbrinsic motivation; Emobional competence and tha relabid issiuss.

—
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th.  Intelligence and Aptitude : Concepl of inteligence and aptifude, Malure and theares of inteligente-
Spearman, Thurstone, Gulford Vernon, Sternbeng and J.P. Das; Emational inteligence, Socal ntedigence,
measurament of inteligence and aptitudes, concept of | Q deviation | & constancy of | & Measuremant
of multiple iInteligence; Fluld inteligence and crysialized malligence.

11, Personality : Defintion and concegt of personatily, Theories of personality {psychoanalytcal, soco-
cultural, interparsonal, developmentsl, humanistic, behaviouristic, trail and type approaches),
Measurament of personality [projeciive tests, penci-paper test); The Indian approach lo personality;
Tradneng for personaliéy development; Latest approaches like big 5 factor theory. The notion of saif in
differea traditions.

12, -Attitudes, Values and interests : Dalnitons of attitudes, values and inderests; Components of aitiuces;
Formation and maintenance of atfitudes. Measureman! of atthudes, values and interests. Theories of
atiitude changes, strategies for fostering values. Formation of stereotypes and prejudices; Changng
other's behaviour, Theories of atiribution; Recent trends.

13. Language and Commumnication ; Human enjuage—Properties, structure and linguistic hieranchy,
Language acquisition—predispotion, critical period hypothesis: Theories of Language dovelapmeril—
Skinner and Chomsky: Process and hpes of communication—affechve commi-racation iraining,

14, lssues and Perspectives in Modermn Contemparary Psychology | Compuler appication in the
psychological boratory and paychological 1asting: Artificial intelligence; Psychocybermatics; Study of
conscinusnessieep-war schedules; dreams, stimubss daprivation; meditation, bypnoticidrug induced
states; Extrasensory perception; Infersensony porceplion; Simuiation siudias.

PAPER-I
Paycholegy : lssues and applications
1. Psychological Moeasurameont of Individual Diferences :

The naturie of individual dferences. Chanacienshics and constnichon of standardeed psychological iests,
Typas of psychological 1ests, Use, miause and imitation of psychological 1ests. Ethical lssues in the use of
paychological tests.

2, Paychologlesl wall balng and Mantal Diserdars :

Concepl of healih-Il heatih positve heaith, well being casual fectores in Mantal disorders (Anciely
oisorders, mood disorders; schizophrens and delusional disorders; parsonality discrders, substance abuse
gisorders). Factors Infuencing positive health, well betng; Westyle and quabity of iife; Happiness desposdion.

3. Therapeutic Approaches :
Paychogynamic therapies. Behaviour therapies. Client centered therapy. Cognitive therapies. Indigenous

therapies {Yoga, Mediation). Blofeedback therapy. Preventlon and rehabBistion of the montalhy il Fostening
mantal heafh,

4, Work Peychology and Organisational Behaviour ;

Personnel selection and raining. Use of Peychological tests in the Indusin:. Training and human resource
cevelopment, Thecres of work motration. Harzberg, Mastow, Adam Equity theory, Porter and Lawher, Yirobem;
Leadership and participatory management; Advertising and marketing; Stress and &5 managerment; Ergonomics;
consumar psychology: Managerial effecivensss; Transformational leadersip: Senilivity training; Power and
politics in organtations.

5. Application of Psychology to Educational Field :

Psychological principies undedying effective lsaching-lsaming process. Leaming styles. Gifted, retarded,

Sesarning desnbitd and thair traning, Training for improving memiony and betier academc achevemant. Personality

nt and value education. Educational, vocatlonal guidance and Carger counselling. Lise of
Psychological lests in educational institutions; Effective sirategies in guidance programmes.

6. Community Psychology :

Dafinition and concesd of Community Paychology. e of small groups in sccal acton. Arousing
Community consciousness and action for handing social problems. Group decision making and leadarship
for social change. Effective strategles for social change.

7. Fahabilitation Psychology :

Primary, secondary and tarikary prevention programmes—robe of paychologists. Organising of serviges
for rehabilitation of physically, mentally and socially challenged persons including ofd persons. Rehabilitation
of persons suffering frem substance abuse, juvenila delinguency. criminal behavours, Rehabiliation of victinms
of viendce. Rehabilitation of HIVIAIDS victims, thae role of social agencies.

& Application of Psychology to disadvantaged groups ;

The concepts of disadvantaged, deprivation social, physical, cultural and economsc consequences of
dsadvaniaged and deprived groups. Educating and mobivaling the disadvaniaged iowards development; Relative
and prolonged daprivathon,
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8. Psychological problem of social integration :

The concept of seckal integration. The problem of caste, class, rebigron and language conflicts and
prejudice. Natute and manifestation of prejudice between the ingroup and oulgroug. Casual factors of sich
canflicts and prajudices. Psychological sirategles for handling the conflicts and prejudices. Measures 1o
Behisve socal integration

10. Application of Paychology in Information Technology and Mass Madia :

The presant scenard of information technalogy and e mass mediaboom and the role of paychologisis.
Salection and traning of Psychology professonals (o work in 1he field of IT and mass media. Distance
learning through IT and mass media. Entrepreneurship through e-commerce. hadtieval markeing. Impact of
TV and fostering value through IT snd mass media. Peychological ponsaquences of recent developments in
Imfarrnation Teshnoksxn!

11. Psychology and Economic development ;

Achiewvermient rrotivation and soonomic development. Sharacseristics of entrepreneurial behaviour. Modvaling
and Training people for enlreprenaunship and aoanemilc denloprent; Consumer fghts and ConsLImer Swarsness,
mmwmmdmwmmmmmmmm

12 Application of Psychology ta environment and related fialds :

Emviranmantal Peychology effects of noise, poliusion and crowding. Population Psychalogy | Peychoicocnl
consequence of population explosion and high poputation density. Meothvatirig for amadl family norms. impact
of rapid scientific and techaclogicat growth on degradatien of environment.

13. Application of psychology in other fields :
{a} Miktary Psychology

Davizing peycological tests for defence personned fod use In selection, Tralning, counseling; training
psychalogists o work , with delence personing in promoiing posiive haalth; Human enginsering in defence.

{b} Sports Paychology

Paychological interventions in Improving parformance of athletes and sports. Persons parthcipating in
Indevidual and Team Games.

{c} Media influences on pro and anti-social behaviour.
(d) Paychology of Terrorism.
14. Psychology of Gender:
lssues of discrimination, Manngement of diversity Glass cailing effect, Self-lulfiling proghesy, Wormen
and Indian sochaby.
PUBLIC ADMINISTRATION
PAPER-
Administration Theory
1, inimduchon:

Beaning, scope and significance of Public Admiristration, Wison's vision of Public Administration, Evelution
ol the discipling and jts present states. New Public Administration, Public Choice approach; Challenpes of
Iiberalization, Privatisation, Globassation; Good Governance; concapt and applicafion; New Pubic Management.

2 Administrative Thought :

sﬁuﬂmmm:mmﬂmmrmmemmmmwm bureaucratic
model §s critigue and post-Weberian Davelopments, Dynamic Administration (Mary Parkar Folleit); Human
Retations School (Efon Mayo and others) Functions of the Exacutive (.. Barnard}; Siman's decision-making
fhry; Participative Management (R Likert, C. Argyris, D. McGregor)
1 Administrative Behaviour

Process and lechniques of decision-making; Communication; Morale: Moivation Theones content,
process and contemparary, Theories of Leadership: Tradiional and Modam:
4 Organisations:

Thearies systems, contingancy; Strecture and forma: Ministries and Depariments, Corporakions,
Companies: Boards and Commissions; Ad hoc, and advisory bodles; Headguaners and Field palatiarahipg,
Reguiatory Authorities; Public-Private Parinerships.

i Accountability and Control

Concapts of accountability and control; Lagisiative, Exaculive and judicial control over administration; Citeen
and Administration: Role of media, intarest groups, voluntary srganizations; Civi seciety; Citizt=n's Charkars:
Figh 1o Information; Social audi.
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i Administrative Law :
Meaning, scope and significance; Dicey on Adminstralive taw, Delegated legisiation; Admensirative
. Tribssnals.
7. Comparative Public Administration !
| Histgrical and socological faciors sffecting adminisiratve systems; Adminisration and poliics in ditferant
countres: Current sistus of Comparative Pubiic Administration; Ecology and administraton; Ricgsian modes
v thevie eritique.
8, Development Dynamics :

Concapt of gevelopment, Changing profiie of development adminisiration; ‘Anb-gevelopment thesis’;
Bureaucracy and development; Siong state versus the market debate; impact of iberalisation on administration
in develoging countries; Women and tdevelopmaent tha setf-holp group movement,

8, Pemsonnel Administration :

importance of human resource development; Recriltment; training, carmer advancement, position
classification, discipling, performance appraissd, prometion, pray and sendce conditions; empioyer-em ployes -
relallons, grievance redrossal mechanism; Code of conduct; Acministrafive ethics.

10. Public Policy :

Modets of policy-making and thelr critigue; Processes of conceptustisation, piamning, implemeniatian,
monitoning, evaluation and review and their imitations; State theories and public pelicy formutation.

. 11. Technigues of Adminstrative lmprovemant :

and maethads, Wark study and work management; e-govermancs and information technology,
Manasement ald iools ke netwark anabysis, MIS, PERT, CPM.

12. Financlal Administration -

Monetary and fiscal polickes: Pubdc bormowings and public debt Budgeis types and forms; Budgetary
procesa; Financial accountabiliy; Accounts and audil

PAPER-I
Indian Adminisiration
1. Ewvolution of Indian Administration :

Kaadilya Arthashastia; Mughal adminigtration; Legacy of British rule in politics and administration
Indiantzation of Public serdces, revenua sdministration, diskdet Administration, local sefl Governmant. |

72 Philszaphical and Constitullonal framework of Govarnment

Saliant leatures and value premises: Constlubonalism; Political colture; Bursaucracy and democracy,
Bureaucracy and dewsiopment.

3 Pubilic Sactor Undertakings :

Puinlic: sector in modarn indks; Fomns of Poblic Secior Underiakings; Probisms of autonomy, aceountabiliy
and contrel Impact of liberalization and privatization.

4. Union Government and Administration :

Executive, Pariament, Judiciary-structure, funclions, work processes; Recent trends; Intra-governmental
relations: Cabinet Secratariat Prime Mirister's Office; Cendral Secratariat Minizinies and Departrmenis: Bogrnds,
Commissions:

Adtached oifices: Fleld organizalions.
£ Plans and Priorities ;

Machinery of planning; Role, compositon-and functions of the Planning Comméssion and Uhe Natonal
Development Councll; ‘Indicative’ planning; Process of plan formatation at Linion and State ievels; Constilutional
Amendments {1502 and decentralized planning for economic devsopment and social jusiice,

& State Government and Administration :

Union-State administrative, legislative and financial relations; Role of the Finance Commission; Gowvenmaor,
Chief Winister: Councll of Ministars; Chief Secretary; State Secratariat; Dinecionales,

7. District Adminkstration since independence ;
Changing rolie of the Cofector; Union-5iabe-local ralations; Imperatives of development managenmant and ‘

Law 3nd order admivistration; Destrict administralion and democralic decentralization.
8 Civil Sorvices : |

Constitutional position; Structure, recrultment, training and capacity bullding: Good governance nitisfveas;
Coda of conduct and discipiing; Stalf associalions, Political rights; Grievance redrassal mechanism; Civil
service nauiraity; Civl service aclivism, ‘
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i Financial Managamant ;

Budpat 55 3 poltical nsremant; Pﬁnmmm:wuddpuﬂmmﬂmmmaufﬂmmmh
monietary and fiscal drea; Accounting technikjues, AUl Bk of Coptraler Gonetal of Accounts and Compiroliar
and Auditce Ganoral of india,

it Administrative Refarms sinco independence :
MMHWMﬂWMWMWWMhW

resourca devplepment; Problems of implemeriation.

1. - Rural Developmant

inslkubons and agancies since Independance; Rursl dovelopment programenes: fool and sbisiegies;
Denertraizagion and Panchayadl Faj; 73nd Cons i bona Amandimert.

11 Urban Locad Govelnimyeni ;

WW:WMMW.MMWM:HHW
Armandmant; Global-ocal debste; Rew focaism; Disnslopmant dhynanics, politics aot admnistrason W
special referance W Gty Managoemen,

11, Law snd Ordar Administration:
wmwmw:mmﬁﬂhﬁﬂmﬂmw

mmmmmmmdmwﬂﬂWﬂmmﬁmmﬂm

Criminaitsation of politics and sdministration; Police-pubic relations:; Reforms in Palice

1%, Signdieant lssues in indian Admindstration:

Yalues in public sandice; Rogulatory Commissions; Nasoinal Human Fights Commission; Probiems of
admirisiralicn in coalition regimes; Ciitzen adminsation nlectane; Corruption and admingiration; Disnster

i

Sociology - The Discipling:
1] wmmwnmm-mmﬁm.
) Seope ol the subject snd comparison with ofher Soci)l sciences.
fg) Bocology and CoMMmon Barses.
i Sochology s Solenoa:
{a} -Boence, sciantific malhod ond orifigue.
b} Magsr theonetical sirands of research methocokogy,
icy Paositviamand ks crigue,
() Factvaiue ard objocthity
(B} Mon-postiist methodologes
i Research Methods and Analysis:
{8} Cusltabe and quantitative methods.
it} Technlgues of data coleciion
(€] Varinbles, sampling, hypothesis, reliabiity and vatidity.

i
(&) Emile Durkhteim - Division of labour, socis! fack, sillcide, reiigion mnd sbciely.
e

; hmwm-m“m.wmmmuwuﬂmmmmmmdmmtd
caphisls.

[y Talool Pareons - Social systom, poiierm vanatns.
el Rigtsert K. Mertan - Latent 2nd manilest functions, canformity and deviance, nefiarance groups.
i) Mead - Seif and identiy:

R
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8 Stratification and Mobility !
() Conoepts - equally, ineguaity, hieranchy, exclusion, poverly and degrivation
(] Theores of sockal siratification - Struchural fund ionalist theory, Mandst theory, Wabarian theory.
{g) Dimensiors - Soctal stratification of class, stalus groups, gender. sihnicily and race.
() Social mubdily - spen and closed systema, typas of mobility, sources and couses of moblity
L Works and Ecanambe Life:

(3] Sociol orgonisation of work in différent lypes of society - shave society, feudal socisty, industrsl
capitalisl sockty:

&) Fomsand indormal orpanizabon of work,
o) Lalour and socely,
1. Politios and Saclety :
) Sociological iheares of power,
B Power elie, buresucracy, pressurs Groups and poiitical parties.
fo) Mabion, skate, clisaahip, demberacy, eivil society, dnology,
Wl Progest agRason, social Movermiants, Colecine ackon, revalition
L Robglon and Sochely ;
(@) Socilogical theories of raligion,
B) Types of rabigious practces: animism, monism, pluralism, secs, cults,
{g)  Ralgion in modern soesoly: religion and scence, seculanzation, neiflous revivaliom, fundaman
b L

& Systems of Kinship :
{a)  Farmiy housaheld, mamiags. “
{b} Types andforms of famdy,
fe] Lirmage snd dascent
{d) Patriarchy and sexaal division of lbour
Py Conbem porary rends.
it Seclal Change in Modom Soclely :
(8} Sociological theores of social change.
(b} Developmiont and dependoncy.
ie] Agentsof socis change.
(g} Educaton e social changs.
(e} ‘Science, wechnalogy and social chanpe.
PAPER-UI
INDUAN SOCIETY : STRUCTURE AND CHANGE
A introducing Indlan Bosclety ;
I} Perspeciives on tha Siudy of Indian Socioty :
{a} Indoogy (005, Ghure).
(b} Struehural furetionslism (M. N, Srrivas ).
() Maris! socidogy (. R Deasi)
{If}  Impact of colonfal nete on idean soclaly ;
(%) Social backgrourd of Indian natichalism,
) Modenmizaton of incian tradiien.
{8) Probasis and movements during tho colenlal poriod.
) Socisdrefoema.




The Arunachal Pradesh Exiracedinary Gazetls, December 18, 20718

B

[+

Sockal Structure:
(i Rural and Agrarian Socia Structure ;
(@) Thisldea of indian vilage and vilage studes.
(b} Agrarian socsl SRICNG-—
watuion of hand lenure syatem, land rolorms.
(i} Casto Systom ;
{a) Perspectives on the siuiy of caste systens: G &, Ghurya, M. B, Srintvas, Louts Dument,
Andre Bobailla.

(b) Festunes of cassesystem.
(e} Untouchatslty-lonms and parspecthos
(H Tribai Communities in ndis :
{a) Defintional problems
{8} Geogeaphicsl spread.
(e} Cotenial polichés and irbes.
() tssies of integration snd Sassmy
{hi  Soclal Classes in nds ;
fa)  Agraran class stracbune.
) Industriod class siuciun,
(o] Midole classes inindis.
(v} Systems of Kinship in India :
(o} Linesge ard descontin lnda.
(b1 Typos of Kinsdip sysbarns,
fc) Famiyand marmoge in india
id)  Housahold dimansions of the family.
el Patriarchy, entitensenis ond sexubl dhisien ofabour.
vl Ralglan nrd Sccoty
(@) Rebgous communibas i nda.
(b} Probleme of feligous minonbieg,
Social Changes n ndia ;
iy Wisions of Sogial Change in edia
(@) e of doveloponant planning and mixed econdamy
iB)  Constiulion, w i socist chargs,
(g} Educabonard soctsl changs,
{iif Rural and Agraran Transformation in indea
(@) Progmenmes of rursd devaiopment, Commursty Dewalopmant Programena, coopefaties, poven
aligestasion schames.,

(b Gerwer revalution and social change.
{c) Changing mesies of production in indhan agrculture:
{d) Probieme of rural leboue, bondage, migston
(6 Indusirialization snd Urbanisation in Indi :
(&) Evolution ol moderm ndustryin Irdis.
{b) Growth of whan setfemerts in India.
(£} Working ciass - stniciure, growih, ciass moaikzation
{d)  Irdormal sector, chid Labdas
{8) Shurns and deprivetion in urban ansss.
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(v} Politics nnd Sochety :
o) Mation, deineoracy and clmanship.
{) Puolitcal parties, pressure groups, soclal and political oifte.
) Fegonalzm and decaniaization of power.
i) Seculanzston,
{¥] Bockal Movermnents In Modarn lndla
{a} Peasanlsand larmers mevements,
b} Weomen's movement
{z} Badoward dasses-& Dl movemons.
(dl Emwvionmental movomonis,
{6}  Eshnigity arid ldentity movements.
(vl Populstion Dynamics |
{8 Populston sire, growin, sompoedorn and dstrouton,
{t)  Components of population growth: birth, doath, migration.
(¢)  Popidaban Policy Bnd tamily planning. ,
iy Emenging kesues: sgeing, sax ratios, child and inlani mortaity, reproductive heslith,
il Challenges of Social Transformation :
()  Crisisof dovelopmant: dispiscoment, snvironmantal problanss and sustaknanity
B Poverty degrivation and bequaiies.
g} Vidence agandaiwoemen
id) Casisoonthchs,
o] Eihric conflicts, communalism, religious revivaks,
M iinecacy and dispartios in education
STATISTICS
PAPER - |
1.  Probabibity ;

Sample space ard evonts, probabdity messure ard probabiity spoce, random varabie &5 a messuratie
function, cislribution funcicn of s randon variable, discrate and continuous-type randan varable, probabity
miass hinction, probability densiy funclion, veclor-valssd rnden varisbls, mirginal and condiional datrbytions,
sinchastic independance of evants and of rafdom varables, expactafion and momerits of 3 random vartalie,
condiional aapectation, comargence of & sequancs of random variabia in distibution, in probebity, i path
maan and smeal everywhers, el criteris and infor-nelations, Chebyshens inequalty and Khintehing's wesak
kaner of Larggar Prinbeos, atrong kaw al large numers and Kolmogonoifa thecrems, probabity generating function,
momant genersting fundtion, charactenstc function, Enversisn heorem, Linderberg and Levy forms of ceniral
fimit thogrem, starsdard disshots ond cortinuous prossbilly distritutions.

2 Setistical infersnce:

Consislency, unbasedness, efficioncy;, sulficiancy, compleleness. ancillary stalistics, faciorization
theansm, sxponential family of distribution and s proparties, uniformly minimum vockinoe unblassd ML
estimation, Rae Biackwall and Lohmann-Schelle heotems, Cramer-Rac inoguality for singls Paramedo:.
Estmation by methods of moments, maimum |Relibocd, Inast squares. minknum chisgusee and meodifed
i chinguann, propentias of makimum fuelood and othar aslimotors, ssympiote slliciency, prior and
posterics distributions, loss function, risk function, ant minimax estmalor, Bayes estmators,

MNor-tadommnd s rmndoonsssd lests, erfical funchion, M2 weis, Noyman-Padssdn lemma, LGP tosis,
rrioneane sihosd rafia; similar and unbissed tasts, UMPL josts for single pacammed Rkmikace satis st and
it asympiobc distribution. Confidence bounds and B reladion with hesls.

Kaolmagonoy's lest for poodnass of S and itx consslency, sign les] 30d &s oplimalty, Wisoman signadranks
bost and io-corstmcy, Koimogonov-Smirmdy two samphe tesl, run feel, Wikcoxan-Mann-Whtney test and
median tesd, thelr consislancy and asymptotic nonmeally,

Wald's SPRT and its proporfies, Oc oo ASM luncBans for tosls regording parametors. for Bermoudi,
Poisson, novrnal and exponental distibutions. Wiskd's fundamsnisl idaity
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3. Linesr infersnce and Multivarate Analysis :

Lipnar stasstical modets, iheory of leas! squares and analysls of varianse, Gauss-Markoff heory, nommal
equations, leas! sguares estimates and their precision, feel of sigrdficance and intenal sstimates based on
limias b s prares Bhsory in ondmwary, bao-wery snd three-vely cassified daka, regrossaon annlysis, linear regrassion,
curviinoar regression and orifiogonal polynomisks, multiple regressin, mutlo and patial comelaton
estimation of vanarss and covariance compoanenis, muliivariaby nermal  distribulion, Mahalasobia's
and Hateling's T# statistics and their applications st propenies, deoriménant analysis, Cnonknl corelalions,
ol gl componant anabysts.

4, Sampling Theory and Desipn of Exporimonts

Aa exiling of Soad-population srd saper-poputition apoToaches, dstincthve taabures of firile popukabon samping,
propabily gampling designs, simpla random samplng wish and without foglatemant, Siralfsd Fdem sampEng,
Bysiermatic sampling and ks effcacy, clusier samping, Svostnpe and mulli-Eiage SMEding, s anc regression
mchots of sstmation nvoiving one of mone swdiary variabies, twoe-phase sampling, probability proportional
to nize sampling with and withoul replicement, the Hansan-Hurwilz snd the HoendtzThom peon estimalons,
Pof-rgative varianos estimaton wih reference o B Hervits:-Thompsan estimalor, non-samplng emera.

Fhead effects modol (bve-way dassification) random and mixed effects models (hwo-way dassification
with equal ebasation por colly, CRE, HEﬂ.medemmmﬂauMdo?ngwmd
armegorality and halance, BIBD, missing plat lechniqua, factorsal sxperiments and 29 snd 3<, corfounding in
factokal exgeriments, Bgii-piot and simple ialtics desions, fransformation of data Duncen's multipla range
et

FAPER - 1l

i Industriad Statistica :

Procw and prodisc] control, penera thecry of controd charts, ciflerert types of control charts farvarniabies
and aitnbises, X B s, p. ng end chars, cumdative sum charl Single; doutile, mulipe - and sequenisl
sampling plans for aliibubos, O8, ASN, ADG and ATE curves, concephs of producar's Gred conbuemers risks;
A0, LTPD and AOCH. . Sampling plars for variables, Lise of Dodge-Ramin labies. -

Concept of reliabily, fallue rabe and rellablity functions, relability of seres and paraliel systems and
atticr sinple configurationn, renowal density ard serowal funcion; Falkife modse: sxponentad, Wibal,
rima, iognormal. Problems 0 ife festing, censorad snd iruncated experisants foraaponortiad models,

T Optimization Technigues :

Ditforant types of modets in Oporabions Fesaanch, thair construcbion and genodsl methocs of soltion,
simtitation snd Momie-Cato methoss formulation of Linear Programming [LP} problem, simple LP miodel and
its graphical sokition, the simplex procedure, the hwo-phase metbod and the M-tochnigue with artficial variablas,
tha dizality thedry of LP and its aconomic inferpastation, sarmiivity anahes ranapotation and assgnement
PECAHBaTE, Meciimigular GanEs, tao=-person De- sum games, methods of scdilion (graphical and aigairaic),

Replmsoment of fafing of detorloralig lems, proup and ndeddual repdacesnent policies, concapt af
scsndific invenony masngansint and anabtical sirochuee of invendon: probsems, sirgee models with detemminstc
and stochasiic demard wiih and without isad S, storage migdets with parscalar efenence 1o dam lype,

Hifopanacud deshls-time Markoy dhains, ranaition probabity madre, dessification of siates and
Epodic (heorems, hamopeneaus continusus-tme Markay chains, Poisson process. slements of guauing
Dy, LURAL, MR, G and MG quedes.

Solytion of stoSetical problems on compiters using wollknown statisiical softwane packags e SPES.
L Quantitative Econombics and Official Statistics :

Cederrmination of bend, seascnal and cydiical componanis, Box-Jerking method, ieufs for slatonary
sevies, ARIMA models and delermination of orders ol avloregressive and mitving dvesage companents, fore-

casting.

Coenmanly used indox rumbars - Lispeyre's, Passehe’s and Flaber's ideal index numbes, cham-base
ncex number, uees and Emitations of index numbers, index tumber of wholssaia prices, coRsuUmEer pracs,
aricubural production and industrial producton, ies! ot inde rumbers-propartionaiity, ime-reversal facko:-
mprvaraal and Croiine

Genuril knear medel, ordinary nast Squans and peneraeos ast spanes mothbds of salimation, problom
ol mult-colineanty, eonsequundes and solutons of muli-colinaarily, sutoconrelalion and is conmeguences,
hetergscadasticiy of tisturbances anid He testing, test for indepencancs of Eturbances soncap! of sinichung
and mode far simulSanaous equations, problem of idersiicasion-rank and oreer condions of idenifiabity,
bao-stage loast sauars method of ealimation.

Present alfical statistical system in bndia relatng to popalation. agriculbure, industrial productan, trade
and pricas, methods of calection of official statisics, Shek mllability and Gmilatiors, prachal pubications
contsining sueh statisties, various eflicial agancies rosporsdio for dota cotection and their frain furctions,
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i  Demography and Psychometry:

Domograghss data Trem cavsus, regiatrabion, NSS other sunmeys, thir imitasons, and wes, cofinion,
porstrucion and uses of vilal rates and ratios, measees of fectity, regroguction rales, morbkdity mie,
slondardized death rate, complole and abridged e tables, corsiruction of Ife tabies from vial statislies and
mm.umﬂhﬂh.hﬂuﬁﬁmﬁﬂvﬂm“ammm
profection, stable populotion, quashsiabin population, bachnigues in estimation of domographic paramaobers,
standard dasatficafion by cause of death, ealth sunseys end use of hosgilad siafistics,

Wathods of slandardsaton of scaes and tests, Z-scores, sandard scores, T-soores, parcentio $Gores,
infeEgence quoten and s mossumment and uses, validity snd reliabiity of beel scores sind Bis dolermiration,
use of tctor anadysis and path analyiis in peychomelry.

OCLOGY
FAFER ~|

. MNor-chordata and Chordata:

{a) Ciassification and refationship of vanous phyia up to subclasses | Acceiomate and Coelomats,
Projostomes and Deuterosiomes, Bilateria and Radiats | Status of Protisia, Parazos, Onyehaphora
arid Hamiahaedmtn | Syenmielny,

| {8 Projozon : Locomotion, nutriton, neproduction, sex ; Genersl leatured and e hisicny of
Paramaecium, Monocyslis, Plasmodium and [ajzhmmais,
{c) Porifera ; Skaloton, canal systen and mproductan.

fd)  Cnidarks; Polymorphiam, dofonsive sbnuchses and thel mochonism | corol roefs dnd thelr formmotan;
reakaguriesis ; genoeral fastures and e hishory of Obofimard Arnafa,

| {al wmmmmm,wmﬁwuhmﬁmmmrmmﬁ
ihir-Fashcganic symptoms.

i{fy  Hematheirminihes: Gaiveral featuras, e histang, parasiic sdaplagon of Ascars and Wuchenenia,

{g) Annetids : Coolom and mobameriam; modos of ifa in pohohaohes : pemsnal festures dnd s histeny ol

{h) Arbropoda ; Laeval forma ond parassiam |n Crustaces: vislon and respleaiian in arfropods (Prean,
enchroach ard scorplon) ; maddication of mouth, parts in insects (cockrosch, mosgiits, housalty,
mxwmmﬂmﬁh e i fiS hormonal regulation, socalelrdiour

(1) Mofuscs: Foeding, respirabon, iocomosan, generad Teatures &nd o hestory of Lemabidens, PEa and
Sepia. Torsion and detorsion in gaabropods.
iy Echmodermata: Feeding, respiraton, lecometon, IGnval foms, gensai faatires and ife history of

(&) Profochordata: Origin of chood etos © gedneral eatues and life history of Brancharaiims
Brxl Hevcimuanse.

f{en}  Amphibia: Driginof ietrapods, parentil care, paedpmcrphosi
(i) Rmplilia ; Origin of reptiies, alull fypas, stalus of Sphenoden srd erocidlos.
| (o) Awves: Origin of birds, fighs adaptation, migration,

{p)  Mammadinc Origin of memmads, dentibon, general fesiunes of egg laying mammas, pouchedaanmemiss,
anuatie mammials and primates, endodring glands (piulany, ok, perathyrobd, adeansd, pancress,
Qonans] ard Uir incermelotiarships.

i) .ﬂhmpmﬂw functional anatomy of vorious systema of voriebrobes. (inbegumant and ks derivatves,
erdoskainion, iccomolony orpans, digestve Sydiem, rospraiony sysbam, ciosaiony system nokitng
hoart and cortic srohes, uninegpenital 3yslem, bramn and sensea organs (e and sar],;

i Ecology:
{a} Biosphers: concopl of bicephere; biomes, Biogecchemnical cyches, Human induced changes 0
afimospharn including green house affoct, ecological succession, biomas and ecolanes, comminity

o} Concapt of ecosyelem; sbiucture and function of ocosystom, of ecoaymtom, coologcal
Suboeasion, eoalogical edagptation, s

(2} Populalion; charasistabics, population dynamics, papulatian stablization.
(d) EBiodheraity and dvessity consenvation of natural resocross.

‘ {1} Piscos : Rasoirathon. heedmaton dnd fnigratian.
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e} Wildfite of indin,

i Pamohs sensing for sustalnablo dovelopment.

il Ensircamenia bhocsgpradaton; podutin wed 15 mpac on kosphens and it praventicn,

Ethology :

()} Bahavicur; Serady Terng, Mepongheness, sipn stimull, leaming, and menaory, insbng, habduation,
conditicning, imprinting.

(b} Role of hormones in drive; rele of phoramongs in alarm sproading: orypeis, prodator detection,
predator bactics, sock! Merarchias in primatng, sactal amganization in ngecs;

(0] Orientation, navigation, homing: biologkeal rvthms: biclogical cleck, tdel, seasonal and circadsan
shrythena.

idh mﬂm-mmmﬂmumm.;mmm
Economic Zoology |
{a} Apiculfre, sedculiure, be culture, canp culture, poar cultiife, pravwseoultung, vermiculiing,

{b)  Magor infactious and commuricabin dasssas (malada, faa, ibarcylosis, choiera and AIDG) thai
veCcion: pathogins and prevendon.

{g] Cottle and Frostock deeases, ther pathogon (heiminihs) sng.vecions (icks, mites, Tabanus,
Saomauys)

{4} Posts of sugar cane Pyl peipusiba), ol sesd [Achsdaanata) and rice (Sifophius orreal.
(o} Transgenic orumals. '

() Modical blobachnology, human genes dssase and genobc courseliing, ol hirdgy.

{g) Fomersicbiotechnokogy,

Biostotisiics :

Diesignirg of axpariments; full nypothess; comalafion, repression, disirbulionand measuns of coninl
tandency, chl sglane, shadeni-teat, F-iest (ora-way & teo-way F-jest)

Instrumentaticn mothods :

gl . seciraphdresss, FOR, ELISA, FISH and chromossme painting.

(o) Bctronmicroscopy (TEM, SEM].
FAFER -1l
Cell Biglogy ;

{a} Struchure and funotionof cell and fie organelins. (nedloys, plasma moembrana, mochondria, Golg
bodies, andoplasmic reticlium, noosames and eoscmaes), call division (mitcsl and makosis],
mitotc spindle and mitcts apparatus, chiomosome MavedTent ChIomoaorss o ployiena and
WWEWM“MH&W

i) - Muchse Beid opoiog: DRAmOl], DG replication, trarsoipion, FRNAprocessng. ransialion, proiemn
Foldings and iransporn,

Ganetics ;
(3] Modern concept of gene. 30l pene. g nelRs regulaton, genetc, code,
15 S Cheomaaonsis anid heir evolulios, sex determiration i Doosmolale and man

fa) Mandede s of inhorilance, tecombination, linkage, multipe alales, ponetics of blood groups,
padighee amysis, berediany daeases inmon

() Mutations and mulagenests,

{a) Recombananl DMAbechaology: plasmid, cosmid, ectificial chromosomes as vaclirs,  ranagorscs,
DA choning and whole animal caning {principles and methods),

{f}  Garmreguiaton and axpression in prokaryobas ard sukayoles
(p) Shpnal mobeeules, coif daath, defects in shgnaling pulhyer 3l SONSEURICES,

(). RFLFE RAPD and AFLF and appication of RFLP in DiNA Engerprinting riosyme lechnolegios,
human genome project, geromics and protomics,
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i Ewolution:

{a) Theores of originof life.

{h) Theories of svolation; Maural selection, role of mutation in evolution, evolulionary patterns, molicutar
dieve, mimicry, variation, isolation and speciation.

fc) Evuh:thnuthmw.ﬂdﬁhmtmﬂmmuahghmmm

{d) Hardy\Woinberg Law.

(8] Conlinental drift and distibution of anirmats

Systematics :

Zoological nomenclalure, international code, cladistics, molecular laxonomy and bodiversity.

Biochemistry :

{a) Structure i robe of carbobydrates, fats, fatty ackds, cholesterol, protains and amino-acids, nucleic
Bcids. Biopnergetics,

(b} Ghycolysis and Krebs cycle, oxidaton and reduction, oxidative phosphonydation; enengy conservation
and relaats, ATP cyel cyelic AMP-fls structune and rle.

{e) Hormoneclassiication sterokd and peptide hormones), biosynthesis and lunclions
{d} Enzymes: types and machanisms of acton

(8} Vitaming and co-enzymes.

(N  Imemunoghetulingn:d mimnity,

Physiology (with special reference to mammals) :

(a} Composition and constiiuents of blood; biood groups and Rh fector in man; faciors and mechanism of
coagulation; iron metabolism, scid-base balance, thermo regulation, anticoaguiants.

it} Haemoglobin: Composition, types and role in ransport of oxygen and carbon dicadde.

(c) Digeationand absorpdon: Raleof salivary glands, iver, pancreas and intestinal glands.

{d) Excrefion: nephron and regulation of urine formation; esmo-regulation and excretory product

(@) Musclas: Types, machanism of contraction of skelatal muscles, effects of exarcise on musches.
i1 Meuron: nerve impulse—its conductian and synaplic ransmission; NeurDiransmitiers.

(g}  Veion, hearing and offacton inman

(h} Prysiclogy of reprodocon pubarty and ManopausE nhuman.

. Developmental Biology

fa) Gamelngenesis; spemnatogenesss, Campasition of semen, in vl and in vivo capacitation of mammalian
sperm, Dogenesls, tobipotency; fertilization, morphogenesis and morphogen; blasiogene|s,
establishment of body axes formation, fate map, gestiketion in frogand chick; ganes in developmant
in chick homaodic genes, devalopment of aye and hearl, piacenta in mammals.

() Cellinesage, call 1o cell intaracton, Genetic and nduced Weralogenesss, role of thyroxine in control of
metamorphossin amphibia, pasdogenesis and nedbeny. cell death, aging.

(e} Dwvsiopmentalgenes inman, invinofartiization ; and armbryo Wans e, cioning.
{d] Siem ceflis - Sounces, types and thed ese n human welfars.
(&)  Bingeneic aw
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