1)

yRRre —3l

RS 9T &1 greashd

RS wNEr & g3E—ua o
f=fafRad o9 & a=n 9@
Hefera e 8 —

(v®) ar=a fagr— 9a ofdila U U
T8 SIRAT R STk @) amver e fawat
BT A9y el 7 fhy v Hide Afdd |
CARC I C I

(1) T Ud IJFaRisely HEed B
FHETHRISG Ty — $HG faid I ud
SRR HEd & FAAMAdG Tl &l
AT A argeif | emférd B

(=) wRa @1 sfaera — g@ s
g e I T § ol WRiar uftd aa
|, 3T gd e Ugdsii IR URT
B |

(@AR) WRa &1 Pia (faeiva: sdaTre
® dgd W) gua ofavia Wifde <,
AT Ud qdd W G e 8|

(ur=) wrvAYT erTEA ugfa AT
arfie—anfife wgaven— gaa sfad
IR e, g ugfd ud qard g,
YGRICl o], RA &1 AHIfoie SaaRelT Ud
ATATRT STAHTCT T MR ¥ e e
UG SreferaRerT & HefSd S BT uIeror fohar
ST |

(8:) WdRE— AP Aqd IEF U
IR W Tfafafeal R amenRa =
&I |

(aTa) AT ARSI gAT— 39 3faitd
difed Ta fATeIoTcHe AT BT URIeToT fhar
SIRATT |

(a110) WiRE®Y & o ATETR— gHS 3fcia
AT, HIfEIHT Ud ageies o Al arra S
J HEfT ueT B |

APPENDIX-II

Syllabi For Preliminary
Examination

The paper on general Studies will
include questions covering the follow-
ing field of knowledge-

(i) General Science- Questions on General Sci-
ence should be such which could be conveniently
answered by a graduate who has not made study
of scientific disciplines.

(ii) Current events of national and interna-
tional importance- General understanding of cur-
rent national and international political events is
expected from the candidates.

(iii) History of India- It will cover questions from
Indus Valley Civilization to the attainment of inde-
pendence on social, economic and political as-
pects.

(iv) Geography of India (Special reference
to Chhattisgarh)- It will comprise physical fea-
tures, climate, drainage, forest, mineral, industry,
agriculture, people and their occupation.

(v) Indian Polity and Socio-Economic System-
It will test knowledge of Indian constitution, party
system and pressure groups, panchayati raj, In-
dian social system and social inequality and eco-
nomic planning and economic system.

(vi) Sports- Questions on sports will cover na-
tional and international sport activities.

(vii) General mental ability- On general men-
tal ability reasoning and analytical abilities will be
tested.

(viii) Fundamentals of Statistics- Questions re-
lating to fundamental of statistics will be based on
the elementary knowledge of Mean, Median and
Mode.
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(1) wrda dgfa: wawy vd fagisang —
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FHE AT & IUATE Ud GeIRrdral fare
eI AaRIedre | RIS &3 H vhagdr
aReAT BT a9 IASTIRT TR JTT AT IR
BT famrTemer <3 @ ArfTd—anfeied aqaven
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Paper - 1
GENERAL STUDIES :

(1) Indian Culture: Nature and Characteris-
tics - It will cover information regarding value sys-
tem of different culturalreligious groups existing in
India.

(2) Indian History from the middle of 19th
Century till Independence - Questions will be
based on the Revolt of 1857, Moderates and Ex-
tremists in the Indian National congress, revolu-
tionary, tribal, peasant and non-violent movements.

(3) Current events of National and Interna-
tional importance - It will cover information on
the events of national importance like coalition gov-
ernment system, economic liberalization, pressure
groups and regional extremism and separatist
movements and Naxalism. In international field
impact of unipolarsystem on world politique and
impact of globalization on the socio-economic
conditions of developing countries.

(@) Constitution of India, political system and
Indian Administrative system - Questions
should be based on salient features of Indian con-
stitution, multiparty and regional political systems
and administrative decentralization.

(5) Main features of Indian Economy - Infor-
mation regarding economic planning, industrial-
ization, investment of foreign capital and thier im-
pact on employment opportunities and condition
oflabour is expected.

(6) Geography of India: Main features - El-
ementary Knowledge about impact of india's
physical features, climate, rivers, seas and moun-
tains on human settlements and occupation is re-
quired.

(7) The role of Science and Technology in the
Development of India - Information reagarding
india's achievements in the fields of transport, com-
munication, information technology, computer and
electronics media and space.

(8) Indian agriculture and its role in rural
economy - Candidates are expected to study
Green Revolution, White Revolution, Mechani-
zation of agriculture and animal husbandry and
their effect on rural life.

(9) Sports - Questions Shall be based on major
national tournaments and india's place in interna-
tional sports and games.

(10) General Principles of Science, important
scientific inventions and progress of India in
scientific field - it will cover information on as-
pects stated above.

(11) General introduction of Chhattisgarh

I. Geographical Location -
Borders and extent of Chhattisgarh, physical
features, drainage, climate and natural regions.

II. Human Resources -
Districtwise distribution of population and den-
sity, sex ratio, religious, scheduled caste and
scheduled tribe groups, literacy and education,
occupational structure, labour migration, birth
and death rate, urban and rural population ra-
tio, economic planning.

III. Natural Resources -
Minerals, Forest and wild life, regional distri-
bution of crops, planned development of agri-
culture, Green Revolution, development of live-
stock, major rivers, dams and irrigation
projects.

IV. Energy Resources -
Conventional and Non-Conventional.

V. Industries -
Large, Medium and Small industries, Cottage
industries. $HHIT:
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VI. Education -
Universities, Engineering and Medical colleges,
Technical institutions, Status of primary and sec-
ondary education.

VIL. Transport and Communications -
Railways, roads and air transport, Radio, Tele-
vision, Telephone and Mobile services.

VIII. Environment and its protection.

IX. Administrative Structure -
Governor, Legislative Assembly, Cabinet, Dis-
trict, Tahsil, Block Development, Panchayati
Raj And Urban Administration.

X. Sports and Games.
(12)History and Culture of Chhattisgarh

I. Ancient History -
Condition of Chhattisgarh from Vedic age to
Gupta period, Major dynasties like
Rajarshitulyakula, Nala Dynasty,
Sharabhpuriyas, Pandu Dynasty, Somavanshis
etc.

II. Kalchuri and Maratha Periods -
Important Kalchuri kings, Kalchuri Adminis-
tration, important Maratha Administrators,
maratha Administration.

I11. Freedom Struggle -
Revolt of 1857, Political Consciousness, Non-
Cooperation Movement, Civil Disobedience
Movement, Quit India Movement, Attainment
of independence and Formation of
Chhattisgarh State.

IV. Major Archaeological and Tourist centers-
Bhoramdev, Malhar, Dipadih, Sirpur, Rajim,
Shivrinarayan, Tala, Chitrakot, Barnawapara,
Barasur etc.

V. Language and Literature -
Various dialects of Chhattisgarh and their
grammatical forms, oral and written folk lit-
erature, Chhattisgarhi literature and important
literateurs.

VI. Music and Dance -
Major styles of folk music, major folk dances,
tribal dances.

VL. Fairs and Festivals.

VIIL Fine Arts and Theatre -
Major folk theaters, Folk painting and impor-
tant painters, Modern painting and important
painters.

IX. Activities of government of Chhattisgarh

in the field of culture -
Various institutions established in the field of
literature, music and fine arts.
Awards established by the Chhattisgarh Govt.
in the above field. Important cultural festivals.

X. Tribes of Chhattisgarh.
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Section - B.
GENERAL ENGLISH

The test in language proficiency (of XII
standard) will have the following components:-

Grammar

a. Verbs : Auxiliary and Modal Verbs,
Main Verbs

b. Negatives and Interrogatives

c. Tenses : Time-Tense relationship

@

Correction of Sentences
a. Related to articles, prepositions,
adjectives, adverbs, etc.

an

(III)  Vocabulary
a. Meaning : Synonyms and Antonyms

b. Spelling

(Eu— wvs I q ArHTr 70 yfowa
yed Y8 WA U9 WY yvd @us 9
(Section - B) ¥ &% |)

Ufeod fauyg
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U YA YUH

aRReIfd =T oI g3eT 719, Urhfad
QAT ¥ Hae T IHST UG 3R EReE,
HEE AR TAT IR & BRSPS b Y H
Aifdes e wrfies uafarer, waed 9fg @
PRE S HY H STerdry qAT YATaRYT S B
wY H BAd Yfawy UR gEerd g¢ UATEROT B
UHTd. YAfaROTHS UGHYT T SAd B,
gggsil derr /Mg & for) SwIfad @aRT .

<9 & A= Seary el 4 wae HH
H 31 IUST a1 dTell oI SredTafe Sifor
BT HAA HH G IR IR . IgHA! T,
IgEvSl, AfRTH deOm IraRadid Wl @
ARV AT 3 TG & G H AP
Hewd, BIe dAT < & fafr &l #
A% qAT I B AH H IE AW dren
Hecayol 3T, Sefe, faered, X, eraax o
il derr urgfae 9 | e fafe
UHR &1 Feaqu! fIRdTy, fawdR derm Hae .

WRYAAR, S U Tl qerr fafae=
Gl W HdE, b UM, WRUGAR DBl
S faftry, Sifde aem wrmafe o,

qa1 frafor &1 ufpar den R,
STEfep STEROMSAT Al WIRAA HaT bl
qiffeRer, ga1 & Wil Ud 99 Hecd den
ITPHT HaI. IATEHAT g1¢ & H INTEH,
IRA § G gal SR uiel @ o
AMERI® T, S fIoRUT BRI Wy
ST Tl BR& AT &l dasy (cycling)
FEGIA] AT ATOIAT oI AT, HaT JeRaT
& Ragra 9T SRS & FYRId STANT &
o) 31T Jeich.

S BT &3 B IR UR J—RET0
A BT Y—&RUl I FAE Yaled el BT gael
Afehar oI I8 I R dTel R, !
Wl de SEY Hefd wEwy | g Wt 7
B Saare RekiaRvr & ford Ui, waa
IcUTe I Hael H STel SUIIT &, Gifora
ERT B arell 81l &I &H &R+ & SUTY,
STemspT il &1 oo e Gt ues
gdy, IR, Heca a1 favivan], i smie
e goe g9, fafrs o ugfoar @
e, Py aMeM iR IR BT I
fFreriRor g fauvM, Jedi &1 AR g™ g S
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IAHT, B & yeR T ugfaa iR 32 yvifad
PR dTe] BRP.

B fAwR, ST Hed T YA, far
A Byl qar qFE DY sfABl b1
g YTAT AR H et R srdaatei
% ford ufieror HRisH, TARTRITET W T
gf¥reror (&) 9 yAvT (@) HRIHH qr By
IAEA 9¢M H SED! HGL B H YD

g3 uo fgdia

srgaRrear derm faferdr, Aved @1
I foliT AT Fetor . Taa: o IRA SR,
AAHS ALV, Bl B IART T S B
Arg gL fewl # fafduar @1 seiRa
fReY T Hew@ayol Be! &1 | TR,
gRafddar & BRYT q1 SHGT B guR H
SO,

uTey Yo & RGBT 9 Bl
F R & o ST W@ wWifia der )
WG wEel @ folg g @ faftei —
JORRATUT qROT AT HHI, Hax 3l IR
IDT TG, JRavccd I8 g Fgarf-ive,
IR TIT TGO BT Ut § IUART

9T HEffial qer SHel Ag@, Bl
% ISl BT I UHAY MR aRefor, I=d
ST S IATEH, UHAUT AT fquorT # Ity
qAT I ISt el dl it

uTey IR fohar o SHeT BN § wea
. Sl geg Bl Wy, HIfdd T[T TUT A h
STl T STNYOT 3R IR, aTedicdold
qAT Sie et

T=STTgH, 3R UTey quieh, JehTRI—HTeiyo],
YHAY P YA PR dlel eIy e
eh, IIYAIT AT AR T

gfg e faem, Aftqeriadar ik
JHRNHROT, A, ERART AT 3 UIQY
RIS oiR STaT fharaa dem oY § ST
Heed.

UHY el Uil oI AT el B Yarar
@ for Searg A smawEddad, S
3R AT |fSTl B Aol T e faqor
el Ty, weca el wat ik anT |fesrat
JURIYT. Wl 3R ART Afesrdl o /g qryor
H fieT. ovedy SR g FHfY qouT e
Uil T ST AT T=f SemHi @l feaig ik
A= |

P T R B qAT 39D AHAT H SUTY,
ey I & BREB qAT G Bel AT
gforefipror Torr EReror aftaferd € . diet e
afad Ude . BICARIEG TAT IABT A,
Ul ERETOT —JUBRYT, D] ST AR SFRETIL.
T B o], HRE TAT ITART YR
VR § WEE! & SdTed 3R SUIRT
1 YT, IR FAT RIS W= +foi.
WM SUGT & IR MER Ufd|E
ey, A iR WIS Heeh ugE St

Optional Subjects

01.AGRICULTURE
PAPER - I

Ecology and its relevance to man, natural
resources, their management and conservation.
Physical and Social environments as factors of
cropdistribution and production. Climatic elements
as factors of crop growth. impact of changing
environment on cropping pattern as indicators of
environments. Environmental pollution and
associated hazards to crops, animals and humans.

Cropping patterns in different agro climatic
zones of the country-Impact of high yielding and
short duration -varieties on shifts in cropping
patterns, Concepts of multiple cropping ,
multistroy , relay and inter cropping and their
importance in relation to food production.
Package of practices for production of important
cereals, pulses, oilseed fibre, sugar and
commercial crops grown during Kharif and Rabi
seasons in different regions of Chhattisgarh and
the country.

Important features, scope and propagation
of various types of forestry plantations such as
social forestry. agroforestry and natural forests.

‘Weeds, their characteristics, dissemination
and association with varous crops, their
multiplications, cultural biological and chemical
control of weeds.

Processes and factors of soil formation ,
classification of Indian soils including modern
concepts, Mineral and organic constituents of soils
extent and distrutution in India and their
reclamation. Essential Plant nutrients and other
beneficial elements in soils and their role in
maintaining soil productivity , problem soils and
plants, their occurence, factors affecting their
distribution, functions and cycling in soils,
Symbiotic and non-symbiotic nitrogen fixation.

Principles of soil fertility and its evaluation for
judicious fertiliser use.

Soil conservation planning on watershed
basis. Erosion and runoff management in hills,
foot hills and valleylands; processes and factors
affecting them. Dryland agriculture and its
problems. Technology for stabilising agriculture
production in rainfed agriculture area.

Water use efficiency in relation to crop
production criteria for scheduling irrigation. ways
and means of reducing run-off losses of irrigation
water, Drainage of water logged soils. Farm
management, scope importance and charcteristics.
Farm planning and budgeting Economics of
different types of farming systems.

Marketing and pricing of agricultural inputs
and outputs, price fluctuations. and their cost, role
of co-operatives in agricultural economy , types
and system of farming and factors affecting them.

Agriculrural extension, its importance and
role methods of evaluation of extension
programmes, socio-economic survey and status
of big, small and marginal farmers and landless
agricultural labourers, the farm mechanisation and
its role in agricultural production and rural
employments. Training programme for extension
workers, lab to land programmes. T and V
programmes and their role in raising agricultural
production. Common farm implements used in
Chhattisgarh.

PAPER - 11

Heredity and variation. Mendel's law of
inheritance, Chromosomal theory of inheritance.
Cytoplasmic inheritance. Sex linked, sex
influenced and sex limited characters. Spontaneous
and induced mutation. Quantitative character.

Origin and domestication of field crops.
Morphology patterns of variations in varieties and
related species of important field crops, causes
and utilization of variations in crop improvement.

Application of the principles of plant
breeding to the improvement of major field crops
: methods of breeding of self and cross pollinated
crops . Introduction. selection hybridization.
Heterosis and its exploitation.Male sterility and
self imcompatability utilization of Mutation and
polyploidy in breeding.

Seed technology and importance,
production, processing and testing of seeds of
crop plants. Role of National and State seed
organisations in Production. processing and
marketing of improved seed.

Physiology and its significance in agriculture.
nature, physical properties and chemical
constitution of protoplasm imbition, surface.
tension, diffusion and Osmosis, Absorption and
translocation of water transpiration and water
economy.

Enzymes and plant pigments photosynthesis
modern concepts and factors affecting the
process, areobic and unaerobic respiration.
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Growth and developments; photo HUdHRYT, TG fARYOT BT GrRTaTIIdT
periodings and vemalization. Auxin. hormonesand - wjy5rapt @7 aTher™, SIS 3R TafaRoOTHS
other plant growth regulators and their mechanism TeRUT, SARTEN el GO S
of action and importance in agriculture. o .

o . o Hay W H ugfaai o uoi afg: uer,

Climatic requirements and cultivation of ) 5
major fruits, plants and vegetable crops, the SN N g i ﬂﬁ §¢
package of practices and the scientific basis for 3° E]l' @ ford wor, W_q@ E_a'- T I,
the same. Handling and marketing problems of 3Taif¥re! aff&repvor H o Hdy 3rgfepar,
fruits and vegetables, principal methods of @Jer, YeRTERTTEHRUT, HHROT, TN TSI TToTT

preservation of important fruits and vegetables
products, processing techniques and equipment,
Role of fruits nad vegetables in human nutrition.
Landscape and flori-culture including raising of
ornamental and design and layout of lawns and
gardens.

Diseases and insect pests of field vegetable,
orchard and plantation crops of India and
measures to control . these Causes and
classification of plant diseases, principles of plant
disease control including exclusion, eradication,
immunization and protection. Biological control of
insect pests and diseases. Integrated management
ofinsect pests and diseases Pesticides and their
formulations, plant protection equipment, their
care and maintenance.

Storage pests of cereals and pulses, hygiene
of storage godowns, presevation and remedial
measures.

Food production and consumption trends
in India. Nationasl and international food policies
. Procurement, distribution, processing and
production constraints, relation of food production
to national dietary pattern, major deficiencies of
calorie and protein.

02.9Z[uTelT AT
fafecar fasm

Y A YH

1. U] 9oy
Prafgrsee, EH IR a9 BT YT

H1 FI
3. dRf Iporaar wdiReror e W

IR & RIS SR Hifde o, Sfiaf sk
It g qre () # 9 o1 gfad e arel
Heh . A1 URRET BT Sl YT B aTed
H w3y srfafediexer ufafer.

4. Y TG dT yder

ARA SA &N BT I~ <91 b
TN | o fAfa @Y & ofda den
Yol e ¥y JATdeRar e, " Bl
AT, SO TR H ™R, S U & e
FRiRa &% a1l g, g SifieiRad, duie,
AR, G IUTE B ART eI I, B
g&ier

5. g7 yrenfira!

TTHIT Gy JIAUTE HTeH, Fed g &l
HYEYT AT URTET Ped g¥ B I[OTd<I URIETT
derm gl feiRor, \yol gy, #wRafrr gy ek
DI DI AT
IUGRI IUT |

freifdiga, wmdga, gafaffa, g
NG qon GoiUd g & UG O |

Hafdfa (Geediaa) g GUR HeAT Haee

3, A F, oSt IR S B TR I (o) ok ST T et & aiftc ok
TAT ST BT UMY TS T GRNID gy fyery qer | wos ol GeRid g0 @R
T, S, S SR IS T GEFAD e eforsy wpwoiy o afdrep, AT ol wresell
el T AT, g T SIS, AN FeAT T igiedy ey |
@ oy S Mg, 6. e
faerfim 99 sia, smawgdar ik qrETr Refedi 8 oyal & Bt eed
ST T ST ¥ H ST AT | 5 Ry o A R v | o
BT AT GE IR USH, T I F freqe Rrer onfy & oy Prged a3t &1
IABI fHepT |
JMER AME AR 3MMER FHoll & IUM, crRA—arAoT aRRerE 3 Rt gaot
=T oeR wfel 1 M A SR oy < Friom e @ A o qer
Qe #1 Reif F e PSR S agfr, o gyl & wAeme @ gah
2. AR qoI1 U ST @ R davor &) u=fy |
HUSHI MR BT WIS AT 7. w@reed fasm —
et fagat @1 frem. ggwuar . Ames 1. Sfofarg iR fard & W&y # Uy
faarent o1 srgafdr. AT & MHRAD ey fygm |

2. WReIHR R # IR AT Ue™
T DI gfte | FARHR H Uy Fafhcdat &
He qgm JfAaT |

3. PARER & TIU-SATE 3R STHT
e ST |

4. FRIfpia START & ford sREN Ut
BT HIEUT UNIETOT TAT UhAUT |

yeq uo fgdia

1. TRR X9 s — e 3R gge
P IR AA-SHabrd gfaferi—faHesor,
PRI or=d: RATUH 3T AT Sdadid
IARSTP BfER fhed TAR BHRAT TAT ShT
ARSI e (Ffers) s s |

2. IR fpan fasmr — gqaqd den
TARR gig | 37 SR oF b &1 gRAA
feRIZTOT ToIT 7R 3R H1GT STH &l YHTfad B
qrel GATAROTHG T YATAROTHS  Yfaal
P HH B B UG | IRR fhareTd
e 3R Il faf I | srgee o | Uy
FagR # Af=td wafaRoers ged dor
e d4, STefarg Heeh ufdas @ fbEor
P UG | SERIHAGRY, vaad, S,
e 3R o Gdeft TR fobar fasm |

3. 3wy g9 fagm:
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02. ANIMALHUSBANDRY
AND VETERINARY SCIENCE

PAPER -1

1. Animal Nutrition :

Metabolism of carbohydrates, proteins and
fats. Requirements for maintenance, growth and
production of milk, meat, work, eggs and wool.

Mineral and trace elements Metabolism,
source and role of minerals and trace elements,
their requirements for growth and production,
deficiency syndromes,

Vitamins, their sources , requirements, role
in metabolism and deficiency syndromes.

Hormones and growth stimulating factors,
their role in animal metabolism.

Feeding standards and measures of feed
energy. Limitations of different feeding systems.
Feeding practices in livestock in normal and
drought conditions .

2. Genetics and Animal Breeding :

Probability applied to Mendelian
inheritence . Hardy Weinberg law. Poly morphism.
Inheritence of quantitative traits. Casual
components of variation. Biometrical models and
covariance between relatives. The theory of path
coefficient applied to genetic analysis. Heritability.
Repeatability . Estimation of additve, non-additive
and environmental variance.Genetic and
environmental correlations. Mating systems,
inbreeding, outbreeding Measurement of inbreed-
ing, Aid to selections. Breeding for threshhold
traits. Methods of selection. Selection index,
Evaluation of genetic gain , correlated response
in selection. Reciprocal . Recurrent selection.
Hybridization. Choice of effective breeding plan.

3. Semen quality , preservation and
Artificial Insemination :

Components of semen, composition of
spermatozoa. chemical and physical properties
of ejaculated semen, factors affecting semen in
vivo and in vitro. Factors affecting semen
preservation. Composition of diluents, sperm con-
centration. transport of diluted semen, Deep
Freezing techniques in cow sheep and goats swine
and poultry.

4. Livestock production and
Management :

Comparison of dairy farming in India with
advanced countries. Dairying under mixed farming
and as a specialised farming, economic dairy
farming, starting of a dairy farm. Capital and land
requirement organisatioin of the dairy farm.
Procurement of goods, opportunities in dairy
farming, factors determining the efficiency of dairy
animal Herd recording, budgeting , cost of milk
production , pricing policy; Personnel
Management.

5. Milk Technology :

Organization of rural milk procurement

collection and transport of raw milk. Quality
testing and grading raw milk, Grades of whole
milk, skimmed milk and cream.

Defects in processing , packaging storing,
distribution and maketing of milk and milk
products and their remedial measures.

Nutritive properties of pasteurised,
standardized tones, double toned, sterilized,
homogenized, reconstituted, recombined and
flavoured milk.

Preparation of cultured milks. Cultures and
their management. Vitamin D, acidified and other
special milks, Legal standards and sanitation
requirements for clean and safe milk and for the
milk plant equipments.

6. Extension :

Different methods adopted to educate
farmers under rural conditions. Utilisation of fallen
animals for profit- extension education, etc.

Design Trysem : - Different possibilities and
method to provide self-employment to educated
youth under rural condition.

Cross breeding as a method of upgrading
the local cattle.

7. Hygiene :

(1) Veterinary Hygiene with respect to water
, air and habitation.

(2) Duties and role of Veterinarians in a
slaughter house to provide meat that is produced
under ideal hygienic conditions.

(3) By -Products from slaughter -houses
and their economic utilisation.

(4) Methods of colletion, preservaion and
processing of hormonal glands for medicinal use

PAPER - 11

1. Anatomy :

Anatomy of ox and fowl. Histological
techniques freezing , paraffin embedding etc.
common histological stains. Preparation and
stainign of blood films. Mammalian Histology.

2. Physiology :

Parental and post natal growth. Hormonal
control of development of udder, milk and
reproduction in males and females, Environmental
factors affecting animals, methods of ameliorating
environmental stress.

Physiological relations and their regulations
; mechanism of adaptation; environmental factors
and regulatory mechanisms involved in animal
behaviour, Methods, of controlling climatic stress.
Physiology of circulation, respiration excretion,
digestion and reproduction.

3. Pharmacology :

Pharmacology of drugs acting on gastrointestinal
cardio-vascular, urinary,respiratory, nervous nad
genital systems and endocrines. Therapeutic
agents against bacteria, Protozoa fungi, parsites
and insects, including their mechanism of action.
Common toxic compounds and plants their effects
and treatment.

4. Diseases :

Principles of immunity and immunization.
Common livestock and poultry diseases caused
by bacteria, fungi, protozoa, viruses and parasites
pertaining to their causal agents, epidemiology,
symptoms, diagnostic methods, treatment and
prevention Zoonotic diseases.

Principles of epidemiology.

Public Health aspects of food products of
animal origins (meat, eggs, milk and fish) their
inspection and marketing.

5. Jurisprudence :

Jurisprudence in vetetinary practice
Common offences to wards animals . Common
adulteration practices regarding milk and milk
products and meat and their detection.

6. Surgery :

Anaesthesia in animals.

Common surgical affections of different
systems of the body , diseases of locomotion
system with special reference to soundness, health
identification Principles of radiology.

Electortheraphy in Veterinary practice.
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03 BOTANY :

PAPER -1
Microbioloy, Pathology, Plant
Groups: Morphology, Anatomy,
Taxonomy and Embrology or
Angiosperms.

1. Microbiology - Viruses and Bacteria
Structure, classification and reproduction. General
Account of infection , immunity and serology :
Microbes in industry and agriculture.

2. Pathology - Knowledge of important
plant disease in India caued by fungi. Modes of
infection and methods of control .

3. Plant Groups - Structure , reproduction,
life- history,calssification, evolution, ecology and
economic importance of algae , fungi, bryophytes,
pteridophytes and gymnospems.

4. Morphology, anatomy and
embryologyof Angiosperms - Tissues and tissue
systems. Morphology and anatomy of stem, root
and leaf (including development aspects and
anomalous growth ), Morphology of flower.
Structure of anther and ovule, fertilization and De-
velopment of seed.

5. Taxonomy - Principles of nomenclature
and classification of angiosperms. Modern trends
in Taxonomy. A general knowledge of the more
important families of angiosperms.

PAPER - 11
Cell Biology genetic &
evolution. Physiology and
Economic Botany

1. Cell Biology - Cell as unit of structure
and functions. Ultra structure function and
interrelationships of plasma membranes
endoplasmic reticulum, mitochondria, ribosomes
chlorplasts and nucleus, Chromosomes- chemi-
cal and physical nature behaviour during mitosis
and meosis.

2. Genetics and Evolution - Mendelian
concept of genetics. Development of the gene
concept Nucleic acids their structure and role in
reproduction and protein synthesis. Genetic code
and regulation. Mechanism of microbial
recombination. Organic evolution evidences,
mechanism and theories.

3. Physiology : Photosynthesis history,
factors, mechanism and importance. Absorption
and conduction of water and salts. Transpiration,
Major and minor essential elements and their role
innutrition, Nitrogen fixation and nitrate reduction
Enzymes, Respiration and fermentation. General
account of growth.Plant harmones and their func-
tions. Photo-periodism.Seed dormancy and
germination.

4. Ecology - Scope of ecology , structure .
function and dynamics of ecosystems, Plant
communities and succession. Ecological factors.
Applied aspects of ecology including
conservation and control of pollution.

5. Economic Botany - General account
of important sources of food, fibre , wood and
drugs.
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04 CHEMISTRY :

PAPER -1

(1) Symmetry :

Symmetry, Symmetry elements, Symmetry
oprations (general treatments only).

(2) Electromagnetic radiations :

Electromagnetic radiation, interaction of
electromagnetic radiations with-matter,
consequence of interaction and classification of
electromagnetic rediation in different regions
,Singlet and triplet states . UV and IR spectra and
their simple applications.

(3) Atomic structure and chemical
Bonding :

Sommerfelds model, Schrodinger equation
(General treatment) Elementry idea of valency

bond and Molecular orbital theory (bonding , non-
bonding and antibonding orbitals) diplole moment
and Molecular structure.

(4) Electro Chemistry.

Reversible and irreversible electrodes,
Nernst equation, Standard hydrogen electrode
and glass electrode, concentration cells with and
without transference, condutivity of solution
(specific, , equipment and molecular conduct-
ance), ionic velocity and effect of dilution on
conductance, conductometric titrations, Degree
of ionisation and conductivity concept of transport
number and its determination, Kohlrausch's law
of ionic mobility and its applications. Elementary
idea of theory of strong electrolytes.

(5) Thermodynamics :

Extensive and intensive properties, isolated
system. Intrinsic energy, and enthalpy as
properties of states, Reversible , irreversible and
cyclic processes and drive towards equillibrium,
Second law of the thermodynamics with reference
to entropy, physical concept of entropy, simple
applications of thermodyanmics to chemical
processes.

(6) Nuclear Chemistry :

Theory of atomic nucleus and nuclear
stability in terms of N/P ratio, binding enegry,
packing fraction, mass defect, whole number rule,
Effective nuclear charge, atomic disintegration,
nuclear section, nuclear cross-section, basic
principles of nuclear fission and fusion.

(7) Chemistry of elements and their
compounds:

A comparative study of XIV, XV, XVI,
XVII and zero group elements with respect to
electronic configuration,oxidation states ,
hydrides, oxides , halides and hydroxides.

(8) Transition and inner transition
elements :

Electronic configuration, position in the
periodic table, characteristics, oxidation states.
spectral and magnetic properties of transition
elements.

General study, electronic structure,
oxidation states, spectral and magnetic properties
of lanthanides, lanthanide contraction.

(9) Co-ordination Chemistry :

Werner's theory of co-ordination
compounds, its electronic interpretation valency
bond theory for explaining metalling and bonding,
hybridisation in complexes.

(10) Non-aqueous solvents :

Classification and characteristics of
solvents Chemistry of non-aqueous solvents with
special reference to liquid ammonia and liquid
sulphur dioxide.

(11) Inorganic Compounds :

(i) A detailed study of oxides. oxyacids
(including electronic structure ) of nitrogen,
phosphorus, and sulphur. Peroxoacids of sulphur.

HH2:




9

Oxyacids of chlorinc, thionic acids. Isolation of
flourine. Inert gas compounds, interhalogen com-
pounds and pseudo halogens.

(i1) Preparation, properties, uses and the
constitution of the following :- diborane ,
hydrazine, hydroxylamine, hyponitrous acid,
sodium thiosulphate and hydrogen peroxide.

(iii) A detailed study of active nitrogen,
nitrides and fertilisers.

(iv) Preparation, properties and uses of the
following-

Hydrazoic acid Tartaremetic, Microcosmic
salt, thionylchloride sulphuryl chloride,potassium
dichromate, Potassium permagnate , Chromalum
Bleaching powder, Potassium Ferro and
ferricyanide, chlorosulphonic acid , sodium
bismuthate, sodium cobaltinitrite and
corborundum.

PAPER - 11
Physical Organic Chemistry

Electronic displacements Inductive,
elecromeric, mesomeric and hyper conjugative
effects, Electronphiles, nucleophiles and free
radicals. Resonance and its applications to organic
compounds, Effect of structure on the dissocia-
tion constants of organic acids and bases.
Hydrogen bond and its effects on the properties
of organic compounds.

Modern concepts of reaction mechanisms-
addition, substitution, elimination and
rearrangement. Reaction involving free radical
mechanisms of aromatic substitution Benzene
intermediates.

Aliphatic Chemistry

Chemistry of simple organic compounds
belonging to the following classes alkanes, alkenes,
alkynes, alkyl halides; alcohols, thiols, aldehydes,
ketones, acids and their derivatives, ethers, amines,
amino acids, hydroxy acids, unsaturated acids,
Dibasic Acids.

Synthetic uses of the following :-

Acetoacetic and malonic estars,
organometallic compounds of magnesium and
lithium, and diazomethane.

Carbohydrates - Classification,
configuration and general reactions of simple
monosaccharides. Chemistry of glucose, fructose
and sucrose.

Stereochemistry

Elements of symmetry and simple symmetry
operations. Optical and geometrical isomerism in
simple organic molecules. E.Z. and R.S. notations
Conformations of simple organic molecules,
Stereochemistry of inorganic co-ordination
compounds.

Aromatic Chemistry

Benzene, toluene and their halogen,
hydroxy, nitro and amino derivatives, Sulphonic

acid, Xylenes, Benzaldehyde. Salicylaldehyde,
acetophenone,Benzoic, phthalic, sallcylic,
cinnamic and mandelic acids.Reduction products
of nitrobenzene, Benzonium salts and their syn-
thetic uses.

Structure, synthesis and important reactions
of napthalene, anthracene, phenanthrene, pyridine
and quinoline.

Dyes belonging to the azo triphenylmethane
and phthalein groups, Modern theories of colour
and constitution.

General ideas regarding the Chemistry of
nicotine.

Basic concepts regarding the following
materials of economic and medicinal importance,
Cellulose and starch, coaltar chemicals, oils and
fats.

Chemistry of the following elements and
their principal compounds Boron, titanium,
germanium, Silicon.Nickel, Platinum, Chromium
and Uranium.

Elementary idea of Hydrogen bonding
VSEPR theory and importance of lone pair
structure of ionic solids, energetics of formation
of NaCl. Crystal lattice with-reference to
ionisation potential, electron , affinity, and lattice
energy. Born Haber cycle. Polarising power.
Polorisability Fajan's rules.

Acid-Base concept, Lowry Bronsted
concept, Lewis concept, Other theories of acid
and bases, Hard and soft Acid base concept,
pH and its determination, Buffer solution and
Buffer action, Henderson equation.

Errors in quantitative analysis, classification
of errors, minimisation of errors, precision and
accuracy, significance of figures, Co-precipitation
and post precipitation, optimum conditions for
precipitations,choice of indicators in the acid base
titrations, theories of indicators, Principle of EDTA
titrations.

Analytical, Numerical questions on (a)
Quantitative estimation of pyrolusite, iodometry,
silver coin, acid-base. titrations, Redox-titrations
(b) Aliphatic and Aromatic compounds.
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05 CIVIL ENGINEERING

PAPER -1

(A) Structural Analysis :

Principles of superposition : reciprocal
Theorem unsymmetrical bending.

Determinate and indeterminate structures :
simple and space frames; degrees of freedom;
virtual work; energy theorem, deflection of trusses;
redundant frames, three moment equation slope
deflection, moment distribution and kani's
methods; column anology. Energy methods;
approximate and numerical methods;
Approximate methods. of analysis of rigid frames.

Moving loads- Shearing force and Bending
moment diagrams in fluence line for simple and
continuous beams and frames;

Analysis of determinate and indeterminate
arches; spandrel braced arch .

Matrix methods of analysis; stiffiness and
flexibility matrices. Elements of plastic analysis.

(B) Structural Design :

(i) Steel Design - Factors of safety and
load factors; Design of tension, compression and
flexural members; built up beams and plate girders
, semi-rigid and rigid connections.

Design of stanchions,slab and gussested
bases; gentry girders; roof trusses; industrial and
multi storeyed building; water tanks and towers.

Plastic design of continuous frames and
portals.

(ii) R.C.C. Design- Working stress and
limit state methods of Design of slabs, rectangular
, T & L beams simply supported and continuous;
column & footings isolated and combined, raft
foundations over -head & under ground water
tanks, encased beams and columns.

Methods and systems of prestressing;
anchorages, losses in prestress; Design of
prestressed beams.

(C) Construction , Planning and
Management

Building estimates and specifications.
valuation, contract conditions and agreement,
construction scheduling, CPM and PERT
methods.

(D) Environmental Engineering

Water quality criteria for various uses e.g.
domestic & irrigational . Transmission of water.
Unit processes and operations for water treatment
-sedimentation, coagulation & floculation,
filteration, slow & rapid sand, decao media filters,
disinfection sofeting, removal of'taste, odour and
salanity.

Quantity and characteristic of domestic
waste water sewerage system and sewage pumps,
unit processes and operation for domestic waste
water treatment-grit chambers primary
sedimentation, biological waste treatment e.g. ac-
tivated sludge trickling filters followed by
secondary sedimentation, waste stabilization
ponds, sludge treatment byanaerobic digestion
and its disposal , waste water disposal and self
purification of streams septic tanks.

Elements of air pollution, primary pollutants
& their effects.

Rural sanitation, environmental pollution and
ecology HHIT:




(10)

PAPER - 11

(A) Water Resources Engineering

Hydrology-Hydrologic cycle; precipitation,
runoff. evapotranspiration and infiltration,
Hydrographs, unit hydrograph, Flood estimation,
frequency analysis.

Planning for water Resources Ground and
surface water resources; surface flows. Single and
multipurpose projects storage capacity reservoir
losses, reservoir silting, flood routing . Benefit cost
ratio. planning for optimum use of water resources.

Water Requirements for crops-Quality of
irrigation. water, consumptive use of water, water
depth and frequency of irrigation duty of water ;
irrigation methods and efficiencies.

Design of distribution system for canal
irrigation Channel capacity; channel losses
Alignment of main and distributory channels.
Canal lining types & design Working tables for
canal.

Water logging-Its causes and control ,
design of drainage system ; soil salinity

River training principle and Methods.

Strorage works-Types of dams (including
earth dams) and their characteristics, principles
of design, criteria for stability, Foundation
treatment, Joints and galleries Control of seepage.

Spillways-Different types, their suitability &
design. Energy dissipation Spill way crest gates.

Cross drainage works. Necessity, types and
their selection.

(B) Transportation Engineering :

(i) Railways-Permanent way-ballast,
sleeper; chairs and fastennings; points and
crossing, different types of turn outs, cross-over,
setting out of points.

Maintenance of track, super elevation
creep of rails, ruling gradients; track resistance;
tractive efforts curve resistance.

Station yards and machinery station
buildings, platform and sidings turn tables.

Signals and interlocking; level crossings.

(i1) Highways and Airports-Classification of
roads, planning and geometric design. Pavement
materials;types, selection and testing .

Design and construction of flexible and rigid
pavements of highways and airfields.

Causes of failure of pavements and road
maintenance.

Traffic engineering-Traffic surveys;
intersections; road signs; signals and markings.

Selection of airport sites windrose diagram
and runway orientation; runway and taxiway
geometries runway and taxiway lighting.

(iii) Bridge Engineering -Types and their
suitability selection of site, design data collection;
computation of waterways and economic span.

Loading for railway and highway bridges.

Substructure-Types, selection and
construction.

(C) Geotechnical Engineering :

(i) Soil Mechanics : Index properties and
classification of soils.

Seepage : Flow through homogeneous
isotropic and an isotropic earth dams.

Consolidation and settlement : Terzaghi's
theory, determination of consolidation , parameters
from Laboratory tests. Field compression curve.
time-rate of settlement. settlement computation
forunder consolidated normally consolidated and
over consolidated soils. Shear strength; Shear
strength parametres - laboratory and field deter-
mination and their selection for the relevant field
conditions. Stress path definition and typical paths
for various shear tests and lateral earth pressure
conditions. Skemption's pore -pressure
coefficients A-B definition, determination and
uses.

(ii) Foundation Engineering - Sub-
surface exploration methods and thier suitability .
Methods of sampling. Soil improvement : various
methods.

(a) Compaction - laboratory and field
methods of compaction. Field control of moisture
& density.

(b) Dewatering -methods & their selection.

(c) Soil stabilization-methods and their ap-
plicability for different types of soils including
expansive type of soils.

Shallow foundation - Laboratory and field
methods of Bearing capacity determination.
Priniples of footing size determination.

Deep foundations Types & their
suitability : -

(a) Pile foundation - Types & their selection.
Negative skin friction. load carrying capacity of
single piles and pile group foundation for
expansive soils.

(b) Well foundation ( cassions) types
selection and design principles.

Retaining walls & bulkheads- Analytical
and graphical methods of earth pressure
computation Determination of depth of
embedment of depth of embedment of sheet pile
walls.

Stability of slopes - Types of failure
surfaces, stability analysis of earth embankments
for various conditions. Elements of machine
foundations. Modes of vibration requirements of
machine foundations.

(iii) Rock Mechanics -Physical properties
and engineering classification of rocks, General
Considertion of foundation problems in igneous,
sedimentary and metamorphic rocks.
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06 COMMERCE AND
ACCOUNTANCY

PAPER -1

Accounting and Business
Finance :

1. Advanced Problems of Company
Accounts - Amalgamation, Absorption and
Reconstruction of company, Liquidation of
company; Accounts of Holding companies,
Valuation of Goodwill and Shares, Accounting and
Business finane Utility concerns; General
Insurance companies and Banking companies.

2. Natural and Functions of Cost
Accounting - Cost classification -Techniques of
Segregating semivariablecosts into fixed and
variable components, Bases of Charging over -
heads and their inherent fallacy; Treatment and
control of Materials and labour in cost account-
ing . Job Costing; Simple problems of Process
Cost Accountings Reconciliation of Cost and
Financial Records; Marginal Costing , Cost-
volume -profit relationship, algebric formulae and
graphical representation. Principles of budgetary
control, Flexible budgets.

3. Important Provisions of Income Tax
Act. 1961-Definitions Agricultural income,
assessee, Gross Total Income ,Total Income,
previous year Dividend; Residence of Assessees
and incidence of'tax according to residence. De-
ductions from Gross Total Income, Simple
problems of computation of taxabel income of
individual assessees.

4. Significance and natural of audit
function - Programming of audit work valuation
and verification of assets, fixed, wasting and
current assets, verification of Liabilities.

Audit of limited companies-Appointment,
Status, powers duties and liabilities of company
auditors; audit of share capital and transfer of
shares, Audit Report; special points in the audit
of banking and insurance companies. Audit of
computerised accounts and use of computers in
the audit of accounts.

5. Concept and scope of Financial
Management-Financial goals of firms; Capital
Budgeting -Traditional Vs. Discounted cash flow
techniques; Designing an optional capital
structure, Concept of Cost of capital; Sources of
short-term, Medium term and long term funds,
Role of convertible debentures and public bonds,
Determinations of optimum dividend policy; Types
of dividends Structure of working capital -gross,
net and operating cycle concepts of working
capital Consideration of tax policies in relation of
financial planning and management.

6. Financial Institutions- Organisation
and deficiencies of Indian Money Market -Its
major constituents and Rural Banking in India-
An assessment of the monetary and credit policies
of The Reserve Bank of India constituents of the

Indian Capital Market -Functions and wroking
of Allindia. Term Financial Institutions (IDBI,
IFCI, ICICI and IRCI) Investment policies of
the Life Insurance Corporation of India and the
Unit Trust of India.

PAPER - II

Commerce and
Accountancy

(Business Administration)

1. Conceptual foundations of
Management - Modern Concept of
management, terminological conflict, Management
as aprofession, Development of management,
science-Scientific Management , Functional
Approach and Behavioural Approach to
Management, Functions and Functional Areas of
Management; Principles of Management; Social
Responsibilities of Management.

2. Organisation Theory and Behaviour
- Concept and nature of organisation; organisation
goals- Primary and secondary goals, single and
multiple goals; Formal organisaion - Line,
Functional , Line and Staff, Merit and demerit ,
Informal . Organisation, their functions and limi-
tations. organisational change-Resistance to
change Management as a Change Agent;
Organisational development and effectiveness.

3. Personnel Management and
Industrial Relations- Concept and nature of
personnel function; Recruitment and selection
induction and training systems, Methods of wage
payment including incentive plans; The problem
of motivation , Monetary and non-Monetary
incentive; Communication ; Leadership styles.

Nature and Scope of Industrial Relations-
Trade unionism with reference to India. Collective
Bargaining; Worker's participation in
management. industrial disputes and its settlement.

4. Marketing and Sales Managemnt -
Concept and modern philosophyof marketing
management; Difference between marketing
selling and distribution. functions and process of
marketing, Marketing mix and Marketing Re-
search Issues in Sales Management; Management
of Sales Force Methods of Sales Promotion;
Advertising and Large scale retailing .

5. Provisions of Negotiable instrument
Act, 1881-Crossing and Endorsement with
special reference to statutory protection to the
paying and collecting bankers; saliant provisions
of the Banking Regulation Act, 1949 with refer-
ence to supervision and regulation of banks.

6. Legislative provisions regarding labour
welfare, social security, minimum wages and
payment of wages.

7. Essentials of a valid contract.
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07.ECONOMICS
PAPER - I

1. Economic Systems - Capitalism,
Socialism and mixed economy.

2. National Income -Concept and
measurement.

3. Consumer behaviour - Law of demand
, Elasticity of demand, uitlity analysis and
indifference -curve techniques.

4. Producer's behaviour - Production
Function, Laws of Returns, Returns, of Scale cost
curves.

5 Price Theory - Price determination
under different maker condition, pricing of factors
of production.

6. Keynesian and Modern theory of
employment.

7. Banking objective and instruments of
Central Banking , credit policies in a planned
developing economy.

8. Types and principles of taxation.
Principles of Public expenditure, objective and
instruments of budgetary and fiscal policy in a
planned developing economy.

9. International trade-Theory and policy
of international trade , determination of.exchange
rates ,balance of payment .

10. International Monetary institutions
-I. BR.D.and LM.F.

PAPER - 11
The Indian Economy

1.Characteristics of under devloped
economy, human and natural resources,
primary,secondary and tertiary sectors in India,
mixed economy in India.

2. Agricultural development- Agricultural
Policy. land reforms Green Revolution and its
aftermath.

3. Industrial development - Industrial
Policy, Public. and private sectors, Regional
distribution of Industreis in India .

4. Pricing policies for agricultural and
industrial outputs.

5. Fiscal and momentary policy in
India - Objectives, recent budgetary trends, bank
nationalisation in India. Reserve Bank and
monetary policy in India.

6. Recent trends in Inida's foreign trade and
balance of payments.

7. Indian Planning - Objectives and
strategies, planned growth and distributive justice-
eradication of poverty, problems of Indian
planning.

08.fagrd soiif~rad

faga goNfa fawai & v o3 dad
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08 ELECTRICAL
ENGINEERING

PAPER -1

Networks- Network function, Transient
and steady state frequency response, Laplace
Transform, Pole Zero analyisis , Elements of
Network synthesis-two element network
synthesis (LC, RL and RC)

Electromagnetic field and materials-
Laplace's and Poisson's equations simple
soluitons boundry value problems, maxwell's
equation. Electronmagnetic wave propogation.

Polarisation, Dielectric constant , dielecric
materials, Behaviour of dielectrics in alternating
field. Magnetic dipole. classification of magnetic
materials. Conductivity, of metal's thermal
conductivity super conductivity Classification of
semiconductors.

Measurement - Basic methods of
measurements. Measurement of frequency and
phase using CRO, Measurement of resistance,
inductance , mutual inductance and capacitance
using bridges, Electronic Measurement, Counters,
Use of Opamplifiers in instrumentation

Electronics - R.C. coupled amplifiers and
Oscillators. (LC nd RC) Hartley-Colpitts , phase
shift oscillators, calculation of current and voltage
gain, Input and output impedance of transistor
amplifiers (Both Bipolarand Unipolar : Small signal
). Large signal amplifiers and their analysis. Wave
shapping circuits and analysis of time base
generators, different types of multiveibrators and
their uses. Digital circuits.

Industrial Electronics - Principles and
design of Single phase and three-phase,
uncontrolled and controlled rectifiers smoothing
filters, Regulated power supplies, Speed control.
of drive for D.C., Induction and motors ,
Inverters, Choppers, different type of switching
devices and their characteristics

PAPER - 11
SECTION -A

Control systems - Mathematical modelling
of dynamic linear control systems , State Variable
formulation, Singal flow graphs, Transient
response of first and second order systems. Steady
state error, stability Hurwitz and Nyquist criterian
frequency response techniques , Root locus
techniques.

hH2:
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Reliability Engineering- Random
variables -Distribution function e.g. Binomianl ,
Poisson and Normal Distribution functions general
reliability fuction MTTE, Markov Process.

SECTION - B
Heavy Currents

Electrical Machines - Induction
Machines, Torque -slip characteristics , equivalent
circuit circle diagrams , starters, speed control,
double cage motor, Induction generator, Phasor
diagram Characteristics and application of single
phase motors.

Synchronous machines, types of
synchronouse machines emf equation, phasor
diagram circle diagram; operation - on - infinite
bus-bar synchronizing power, operating
characteristics and performance for motor and
alternator voltage Regulation.

Special machines - Amplidyne and
Metadyne, operating characteristics and their
application, Addition.

Power system & Protection - Economics
of different types of power stations, Tariffs, base
load , peak load and pumped storage
plants,Economics of different systems of d.c. and
a.c. power distribution, transmissioin line pa-
rameter calculation, concept of G.M.D. Short
medium and long transmission lines . Insulatore
voltage distribution in a string of insulators and
grading of insulation Fault calculations by sym-
metrical components , load flow analysis , and
economic operation, Steady state and transient
stability cables, design of transmission line.

Switchgear-Methods of arc extinction,
restriking and recovery voltage Protective
schemes of equipmentsand line protection.
Surges, Travelling waves in transmission lines and
protection against surges.

Industrial drives-Electric motors for
various drives and estimate of their rating,
behaviour of motors during starting, braking and
reversing operation , schemes of speed control
for d.c. and induction motors.

Electric Traction - Speed time curves in
practice, calculation of specific energy
consumpiton, rating characteristics of traction
motors, Dielectirc Heating and Induction Heating.

SECTION-C
Light Currents

Communication systems-Generation and
detection of amplitude frequency-phase and
pulse-modulated signals using oscillators,
modulators and demodulators, Noise, channel
efficiency sampling theorem, T.V. transmission and
receiving systems, Antennas.

Feeders and receiving circuits, Transmission
line at audio, radio and ultra high frequencies.

Microwaves- Wave guides, components
, cavity resonators, microwave timers, microwave
communication systems RADAR C.C. amplifiers
difference amplifiers, choppers and analog
computation techniques using opamps Time and
amplitude sealing simple function generators.
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09. GEOGRAPHY

PAPER -1

SECTION - A
Physical Geography.

1- Geomorphology : Theories regarding origin
of'the earth, interior of the earth, origin of conti-
nents, types and origin of mountains, plateau, plain,
types and origin of rocks, Endogenetic and
exogentic force, Earthquakes and Volcanoes-
causes, result and world distribution, Weathering
and Erosion, Cycle of erosion, Land Forms- Flu-
vial, Glacial, Arid, Marine and Groundwater, types
and origin of lakes.

2. Climatology : Composition and structure of
Atmosphere, Insolation-horizontal distribution of
insolation on the earth, Heat budget, inversion of
Temperature, [sotherms, Global-Warming, Air
pressure belts of the globe, types of winds, de-
tailed study of Monsoon wind, Jet streams, Hu-
midity, Condensation, Rainfall- types and distri-
bution, Acid rain, Air masses, Fronts, Cyclones
and Anticyclones, Concept regarding polar front
origin of cyclone. Thunder storm, Climatic classi-
fication by Koppen and Thoranthwaite.

3. Oceanography : Configuration of ocean floor-
Atlantic, Pacific and Indian Ocean, Temperature
and salinity of oceans- effecting factors of its dis-
tribution. Oceanic currents, Tides, Marine depos-
its, Coral reefs.

SECTION -B
Human and Economic Geography

1. Development of Geographical Thought :
Determinism, Possibilism, Neodeterminism, Du-
alism in Geography, contribution of Arab and Eu-
ropean Geographers, Development of Geogra-
phy in Indian in the 20™ Century.

2. Human Geography : Definition, nature and
Philosophy of Human Geography, Human Races,
Population- Distribution, density and growth in the
world. Problems of the world population and so-
lution, International Migration of population.

Human Settlements- Rural and Urban settlement-
Types and Pattern.

Main Cities and ports of world.

3. Economic Geography : Definition, scope and
Subject of economic geography, Concept of Re-
sources, classification, Conservation and manage-
ment of Resources.

Agriculture - types of agriculture, Major food and
commercial crops and thier world distribution. Ag-
riculture Regions of world.

Mineral Resources- world production and distri-
bution of Iron Ore, Manganese, Copper, Gold,
Tin and Bauxite.

Power Sources- World production and distribu-
tion of Coal, Petroleum and Hydro-electricity.
Industries- Iron and steel, Textile, Paper and ship
building industries of world, Major Industrial re-
gions of the world.

Means of Transport- Major sea, air and rail, road
routs of the world and importance, International
Trades.

4. Political Geography : Political Geography
and Geo-Politics, concept of country and state,
frontiers, boundaries and Buffer area, Indian
Ocean and world politics.

PAPER - 11
SECTION - A
Geography of India

1. Physical Features - Location & extent, Physi-
cal Conditions, Physical Divisions & Drainage Sys-
tem. Temperature & air pressure, origin and
mechanism of Indian Monsoon, distribution of
rainfall, flood prone and drought prone areas, cli-
matic region. Soil-types, characteristics and their
distribution. Forest- types, distribution and impor-
tance, flora- fauna.

2. Human Features - Population- distribution,
density and growth, composition of population,
population problems and policies. racial elements
of Indian population, major Indian tribes, Linguis-
tic Zone of India.

3. Economic features - Agriculture- major
crops, cropping pattern, agricultural development,
agricultural infrastructure- irrigation, energy, fer-
tilizers, mechanism, Green-revolution, modern-
ization of agriculture, agricultural regions, agricul-
tural problems and planning.

Minerals- Iron-ore, mica, manganese, Gold, Sil-
ver, Tin, Copper-their production, utilization and
distribution.

Power resources- Coal, Petroleum, Hydro-elec-
tricity, multipurpose river-valley projects, energy-
crisis and search of alternatives.

Industry - Iron and steel, Textiles, Paper, Ce-
ment, Sugar and Petro- Chemicals, Industrial-Lo-
calization, Development & Distribution, Industrial
Regions.

4. Transport and Trade - Networks of railways
and roads, Airways & Water transport their prob-
lems & Prospects, International Trade.

SECTION - B
Geography of Chhattisgarh

1. Physical features - Location & extent, Physi-
cal Conditions, Physical Divisions and Drainage
System, Climate and Weather conditions, soil-
types, characteristics & distribution. Natural Veg-
etation and their importance, flora- fauna.

2. Human Features - Population- Growth, Den-
sity and Distribution, Rural and Urban popula-
tion, composition of population, major tribes and
towns.

3. Economic features - Agriculture- major
crops, cropping pattern, means of irrigation and
importance, modernization of agriculture, agri-
cultural problems and planning.

4. Minerals, Power resources, Thermal
Power Projects.

5. Industry - Agro based, Forest and minerals
based industry, Major Industrial Zone.

6. Transport and Tourism.
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CIRCIRE IS

10. GEOLOGY

PAPER -1

General Geology ,
Geomorphology, Structural
Geology palaeontology and

Stratigraphy

(i) General Geology. Elementary ideas
of origin and interior of the Earth. Deting of rocks
by radioactive methods; age of the Earth.
Volcanoes-causes and products,, volcanic belts,
Earthquakes causes , geological effect and
distribution, relation to volcanic belts.
Geosynclines and their classification. Isostracy.
Mountains types and origin, Brief ideas about
continental drift. Origin of continents and oceans.

(ii) Geomorphology - Relief features :
topography and its relation to structures and
lithology, Major landforms Drainage system.
Geomorphic features of Indian subcontinent .

(iii) Structural Geology - Folds, Faults-
their nomenclature,classification recognition and
their effect of outcrops Joints their classification
and importance. Unconformity. overlap,
ofilap,outliers and inliers. Definition and
classification of foliation and lineation. Top and
bottom criteria for determining the younging
direction.

(iv) Palaeontology - Modes of
preservation and utility of fossils General idea
about calssification and nomenclature organic
evolution and the bearing of palacontological
studies on it.

Morphology. classification and geological
history including evolutionary trends of
brachiopods, Lamellibranchs-castropods
ammonoids trilobits echinoids and corals,
Gondwana flora and its importance.

(v) Stratigraphy - Principles of
Stratigraphy. Stratigraphic Classification and
nomenclature . Standard stratigraphical scale.

Detailed study of various geological formations
of Indian subcontinent. Brief study of climates and
igneous activities in India subccontinent during
geological past Palacogeographic reconstruction.

PAPER - 11
Crystallography,Mineralogy,
Petrology and Economic
Geology

(i) Crystallography -Crystalline non-
crystalline substances classification of crystals in
32 classes of symmetry. Millers system of crystallo
graphic notation, Interfacal angles and their
measurement by simple niometer. Twinning and
twin laws. Crystal Irregularities

(ii) Optical Mineralogy - General
principles of optics. Polorised light Isotropism and
anisotropism , Double refraction: Nicol Prism and
polarising microscope construction and their
working . Study of Relief, Becke effect.
pleochrosim, extinction and its angle and
interference colour.

(iii) Mineralogy - Elements of crystal
chemistry types of bondings Ionic radi
coordination number . Isomorphism and
psudomorphism. Structural classificatin of
sillicates, study of the following rock forming
minerals with respect to the physical chemical and
optical properties felspars pyroxenes, ampiboles
Mices garnets, oliving felspathids, quartz , calcite
kyantie and alusite sithimanite , staurolite .

(iv) Petrology - Magma. its
generation,nature and composition simple phase
diagrams of binary and tertiory systems, and their
significance, Bowen's Reaction Principle,
Magnetic differentiation, assimilation, Taxtures and
structure and their petrogenetic significance.
Classification of igneous rocks . Petrography and
petrogenesis of important rock-types.

Processes of formation of sedimentary
rocks. Diagenesis and lithification. Textures and
structures and their significance.Classification of
sedimentary rocks. elastic and non- -elastic

Heavy Minerals and their significance in
provenance studies . Petrography of common
rock types.

Variables of metamorphism. Types of meta-
morphism, metamorphic grades, zones and facies
Textures, structures. and nomenclature of
metamorphic rocks . Petrography and
petrogenesis of important rock types.

(v) Economic geology- Concept of ore,
ore mineral gangue tenor of ores, processes of
formation of mineral deposits common forms and
structures of ore deposits, Classification of ore
deposits,Controls of ore deposition, Study of
important metallic and non metallic deposits, Oil
and natural gas fields and opal fields of
India.Mineral wealth of India.
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11. HISTORY
PAPER - |

Indian History
Section - A

1- Sources and approaches to the study of An-
cient Indian History.
2- Early pastorial and agricultural communities
with reference to mesolithic and neolithic periods.
3- Harappan Civilization - origin, the Mature
phase, extent, society, economy and culture, ma-
jor thoughts regarding decline, post- Harappan
cultures.
4- Vedic Civilization - Vedic literature, changes in
religion, social system, polity and economy from
the Rigvedic to Later Vedic period, Upanishadic
thoughts.
5- Jainism, Buddhism and other sects, second
phase of urbanization, political condition of north-
ern India in 6th Century B.C., rise of Magadh
empire.
6- The Mauryan Age - expansion of empire,
Ashokan edicts and his Dhamma, socio-economic
conditions and cultural development.
7- Northern and Penisular India during Post-
Mauryan period- Indo-Greek, Saka, Parthian,
Kushana, Sunga and Satawahana dynasties, so-
ciety, economy and culture, Sangam culture.
8- The Vakataka- Gupta Age- important rulers,
administrative system, socio-economic conditions,
development of literature, Science and art.
9- Post-Gupta period-Chalukaya, Pallava,
Vardhan. Pala, Rashtrakuta and chola dynasties,
development of feudal system.
10- Origin of Rajputs, principal Rajput dynasties,
social stratification, temple architecture and
economy.

Section - B
1- Sources of Medieval Indian History.
2- Arab invasion on sind, invasions of Mahmud
Ghazni and Muhammad Ghori on northern India
and their effects.
3- Delhi Sultanate - establishment of Sultanate un-
der Qutubuddin Aibak, Iltutamish and Balban, the
Khalji imperialism and administrative system, po-
lices and administrative principles of Muhammad
bin Tughlaq and Ferozeshah, Sayyid and Lodi dy-
nasties.
4- Economy and culture during the Sultanate pe-
riod - agriculture, trade and commerce, the Bhakti
Movement, Sufism, architecture, art and social
system.
5- Vijaynagar and Bahamani empires - polity and
culture.
6- Babar, Humayun and Shershah - Victories of
Babar, Humayun's failures, second Afghan em-
pire under Shershah, Shershas's administrative and
land revenues reforms.
7- Akbar - establishment of Mughal Empire, con-
cept of monarchy, administrative and land rev-
enue systems, religious and Rajput policies.
8- Age of Jahangir and Shahjahan.
9- Arungazeb - climax of Mughal Empire, reli-
gious policy, Deccan policy, major revolts and dis-

integration of empire.

10- Rise of the Marathas - Shivaji, expansion of
kingdom, administration and land revenue system.
11- Mughal administration, Social, economic and
cultural conditions during mughal period.

12- Decline of Mughal empire - Later Mughals,
rise of Maratha power under the Peshwas, Pro-
vincial kingdoms with special reference to Ben-
gal, Awadh and the Nizam.

Section - C
1- Establishment of British rule in India - Anglo
French struggle, British relations with Mysore and
the Marathas.
2- Expansion of British empire from 1798 to 1856
- policies of Lord Wellesley, Lord Hastings, Lord
William Bentinck and Lord Dalhousie, consoli-
dation of empire.
3- The Upheaval of 1857 - causes, nature and
effects.
4- India under British crown - Queen Victoria's
proclamation, administrative and fiscal decentrali-
zation, Ripon's Liboralism and curzon's imperial-
ism.
5- Social and Religious Movements - the Brahmo
Samaj, the Parathana Samaj, the Arya Samaj,
Aligarh Movement, Ramakrishna Mission and the
Theosophical Society.
6- Colonial Economy - Taxation, Drain of wealth,
land revenue settlements, decay of handicraft in-
dustries, transport and communications, develop-
ment of modern industries, commercialization of
agriculture and rural indebtedness.
7- Rise and Development of Indian Nationalism -
establishment of Indian National Congress, Mod-
erates and extremists in the Congress, the
Swadeshi Movement, revolutionary movements
and Home Rule Movement.
8- Freedom Struggle - Non-Co-operation move-
ment, Civil Disobedience movement, Individual
satyagraha, Quit India movement and Indian Na-
tional Army.
9- Towards Independence - the Simla Pact, the
Interim Govt., the Mountabatten Plan, Partition
of India and transfer of power, integration of In-
dian States.
10- Constitutional Development of India. Act of
1858, 1861, 1892, 1909, 1919 and 1935, for-
mation of Indian constitution and salient features
of the constitution.

PAPER - II
History of Modern World.

1- Industrial Revolution - Revolution in England,
industrialization in USA, Germany, France and Ja-
pan, rise of capitalism and imperialism, Socialism
and working class movements.

2- War of American Independence - causes,
events and results.

3- French Revolution - causes, contribution of the
philosophers, National Assembly, National Con-
vention, Girondists and Jacobins, Reign of Ter-
ror, impact of revolution.

4- Age of Napoleon - rise of Napoleon internal
reforms and foreign policy as first Consul, conti-
nental System. Peninsular War, Russian campaign
and downfall.

5- Age of Reaction - The Congress of Vienna,
the Concert of Europe, July Revolution of 1830,
Revolution of 1848 and fall of Metternich.

6- Unification of Italy - rise of nationalism, estab-
lishment of Carbonari, Mazzini, Cavour and
Garibaldi, acquisition of Venetia (1866) and Rome
(1870).

7- Unification of Germany - establishment of
Zollverein, rise of Bismarck, problem of Schleswig
- Holstein and war with Denmark (1864), Astro-
Prussian War (1866) and Franco - Prussian War
(1870).

8- Emergence of Japan as a Power - Meiji Res-
toration, Industrialization and Westernization,
Sino-Japanese War (1894-95) and Russo-Japa-
nese War (1904-05).

9- Liberalism in Great Britain - Parliamentary re-
forms, Chartist Movement, economic, educational
and industrial reforms.

10- American Civil war - causes, election of
Abraham Lincoln as President, separation of
southern states, civil war, end of slave system, con-
sequences.

11- The Eastern Question - Greek War of Inde-
pendence, the Crimean War, Congress of Berlin,
the Young Turk Movement and Balkan wars.

12- European interests in China - the opium wars,
extra-territorial rights, Tai-ping Rebellion, Boxer
Uprising, the Revolution of 1911.

13- First World War - causes, events and conse-
quences.

14- Paris Peace Conference and the League of
Nations - the Big Four, the Paris Peace Treaties
achievements and failures of the League of Na-
tions.

15- The Russian Revolution of 1917 - causes,
events and impact.

16- Rise of Totalitarian regimes in Italy, Germany
and Japan - Mussolini, Hitler, Militarism in Japan.
17- Nationalism in Indonesia and Indo-china -
rise of nationalism in Indonesia, various political
organizations and their activities, Ho-chi Minh and
nationalism in Indo-China.

18- Communism in China - Chiang Kai-Shek and
Chinese Nationalism, Communist Revolution of
1949 under Mao Tse Tung and its impact.

19- Arab Nationalism - Mandatory System in the
Middle East, nationalism in Egypt, Iraq, Syria, and
Lebanon and the Palestinian Problem.

20- Second World War - causes, events and re-
sults.
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12.LAW

PAPER -1
1. Constitutional Law of India

Preamble to the Constitution

Fundamental Rights.

Directive Principles of State Policy.
President and his powers, Governor and
his Powers.

Promulgation of ordinances by the President
and Governor.

Distribution of Legislative powers.
Supreme Court and the High Court.
Protection to civil servants.

Union and State Public Service
Commission.

10.  Amendment of the Constitution.

11.  Public Interest Litigation.

2.  Administrative Law

1. Delegated Legislation including its Judicial
and parliamentary control

Principles of natural justice and Fairness.
Administrative Tribunals.

Writs -Mandamus, Certiorari, prohibition,,
Habeus corpus and Quo-warranto.

5. Ombudsman-Lokpal, Lok Ayukta and
Central Vigilance Commission .

Land Law of Chhattisgarh

Land and Land Revenue.

Revenue Officers and their powers.

Bl e
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Survey and Settlement.
Assessment of Land Revenue.
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5. Record of Rights.
6.  Tenure holders-their rights and obligations.

PAPER - 11
Law of Crimes
(I) Indian Penal Code
(a)  Definitions: Extentand applicability of . P.C.

(b)
©

General Exception to Criminal Liability.
Jointand Constructive Liability (SECTION
34,114, 149)

(d)  Offences against public tranquility .
(e)  Offence against human body.

(f)  Offences against property.

(2) Attempt.

(II) Criminal Procedure Code

(1)  Preliminary consideration Extent, Applica-
bility. Definition etc.

(2)  Constitution of Courts.

(3) Powers of Courts.

(4) (a) Police, Power of arrest, Search and Seizure
of porperty,

(b)  Prevention of Crimes.

(5) DutyofPublic:-

(a) To assist Police and Magistrate.

(b)  To give information about certain offences.

(6) Rights ofarrested persons:-

(a)  Toknow grounds of arrest.

(b) Bail

(¢) To be produced before the Magistrate
without delay

(d)  Detention of not more than 24 hours without
judicial scrutiny.

(e) Toconsultlegal practitioner.

(f)  Tobeexamined by the medical practitioner.

(7) Consequenes of non-Compliance with
provisions relating to arrest.

(8)  Processes to compel appearances :-

(a)  Summons.

(b) Warrant of arrest.

(¢)  Proclamation and attachment.

(d)  Otherrules regarding processes.

(9)  Processes to compel production of things -

(a)  Summons.

(b)  Search.

(c) Fortfeiture.

(10) Consequences of irregularities and
illegalities in search.

(11) Information to police, their powers to in-
vestigate.

(12) Jurisdiction of the Courts in inquiry and trial.

(13) Conditions requisite for initiation of pro-
ceedings.

(14) Complaints to magistrates and
commencement of proceedings. before
magistrates.

(15) Charge.

(16) Typetotrial :

(A) Before Court of Sessions.
(B) Warrant cases by magistrates :-

(a) Casesinstituted otherwise than on a police
report.

(b) Cases instituted on police report.

(¢)  Conclusion of the trials.

(C) Summons cases : -

(a)  Procedure for trial by magistrates.

(b) Summary trial.s

(17) Evidence in Inquiries and Trials

(18) General Provisions to inquiries and trials:-

(a) Period of limitation (Chapter 36)

(b)  Autrefois acquit and autrefois convict.

(¢) Compounding of offences.

(d) Withdrawal from prosecution.

(e) Pardontoanaccomplice.

(f)  Legalaid to accused at State Expense.

(19) Bail

(20) Judgement

(21) Appeals

(22) Reference, Revisions and Transfers

(23) Maintenance of wives, children and
parents.

III. Law of Torts.

1. Negligence

2. Nuisance

3. Assault

4.  Battery

5. Defamation

6.  Vicarious Liability including State Liability.

IV. Mercantile Law
General Principles of Law of Contract
Sections 1 to 75 of the Indian Contract Act.
1872 , Law of indemnity. Guarantee
Bailment pledge and Agency. Law of Sale
of goods. Law of partnership.
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13.MATHEMATICS
PAPER - I

1. Algebra -Groups, semi -groups,
Lagranges theorem. Cyclic groups, Normal sub-
groups Quotient groups, conjugate elements and
sub- groups rings sub-rings, Integral domain,
Fields and polynomial rings.

<hH2I:
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Vector spaces, Linear independence bases
Dimensions of a finitely generated space.
Lineartransformation. Matrices and their
operations. Row & column reduction Echelon
form, Rank and nullity of a linear transfoamation.
System of linear equations.

2. Differential Calculus - Convergence
of'sequences and series; Limit and continuity of
functions. Differentiability, Mean Value theorem.
Taylor's theorem. Expansion in Taylor's and
Maclauries Series, Maxima and Minima,
successive differentiation. Leibnitz's theorem.
Functions. of several variables Partial derivatives,
transformation. Eular's theorem.jacobian.

3. Integral Calculus - Integration of
rational , irrational and transcendental functions.
Definite integrals; Double and tripe integrals, Beta
and Gamma functions.

4. Differential Equations - Ordinary
differential equations of first and higher degree
Homogeneous equations of first degree Integrating
factors; Linear differential equations with constant
co-efficients. Complimentary functions and
perticular integrais, Linear differential equations
with variable co-efficients.

5. Vector Analysis - Algebra of vectors,
Double and triple products (Scalar and Vectors )
, Differentiation of vectors, Directional direvatives
Gradient divergence and curl and their elementary
properties. Integratioin of vector functions along
curves.

6. Statistics - Statistical population and
random sample Collection, and presentation of
data measures of locaton dispersion Moments
and shepard's corrections, cummulants. Measures
of skewness and kurtosis.

PAPER - 11

1. Analytical Geometry- Direction
cosines, plane and straight line, sphere cone and
cylinder. Tangent planes and normal lines.

2. Advanced Calculus -Tangents and
Normals. Asymptotes Curvature and Tracing of
conics. Determination of areas, lengths surfaces
and volumes (Cartesian and polar curves)

3. Real Analysis - Least upper bound and
greatest lower bounds of sets; limit point of a set
. Bolzanoweirstrass theorem. open and closed
sets and their porperties, Metric spaces. Cauchy
sequences and complete metric spares . Compact
sets and Heine-Borel theorem.

4. Boolean Algebra - Difinition and
properties. Demorgan's Laws. Switching circuits.
Boolean fuctions conjunctive and disjunctive
forms.

5. Mechanics - Equilibrium of three forces,
friction. Newton's second law of motion, impulsive
force. kinetic energy of particles angular velocity,
tragential and normal velocity and accleration
projectiles on horizontal and inclined planes
Colliston of elastic bodies, Direct and bolique
impacts.

6. Partial Differential Equations - Partial
differential equations of first order, Standards
forms, Linear partial differential equations of higher
degree with constant co-efficients. Laplace,
diffusion and vibration equation. Simple cases of
solutions of these equations as boundary value
problems.
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14. MECHANICAL
ENGINEERING

PAPER -1
1. Statics and Dynamics :

Analysis of framed structures, method of
sections. Simple harmonic motions, simple and
compound pendulum, work, energy , power,
Gyroscopic motion.

2. Theory of Machines :

Higher and lower pairs, inversions, steering
mechanisms, Hooks joint, velocity and
acceleration of links inertia-forces, Cams,
Conjugate action of gearing and interference , gear
trains , epicyclic gears, Belt drives, brakes ,
dynamometers, Fly wheels, Governors Balancing
of rotating and reciprocating masses. Free forced
and damped vibratiions for a single degree of
freedom. critical speed and whirling of shafts.

3. Mechanics of solids:

Stess and strain in two dimensions, Mohr's
circle. Theories of failure . Deflection of beams,
Buckling of columns. Combined bending and
torsion. Castigliano's theorem, Thin cylinders,
closed coil helical springs, leaf springs.

4. Manufacturing Science : Taylor's
equation. Machinability Unconventional machining
methods including EDM, ECM and ultrasonic
machining . Use of laser and plasmas. Surface
roughness, gauging comparators, jigs and Fixtures.

5. Production Management :

Work simplification, work sampling. Value
engineering . Line balancing , ABC analysis.
Economic order quantity including finite porduction
rate Graphical and simplex methods for linear
programming , transporation model, elementary
queuing theory Quality control and its uses
inproduct designs Use of X, R,o, p and C charts.

PAPER - 11
1. Theromodyamics

Applications of the first and second laws of
thermodynamics. Detailed analysis of thermo
dynamic cycles & their limitations.

2. Fluid Mechanics

Continuity momentum and energy
equations, Velocity distribution in laminar and
turbulent flow. Dimensional analysis. Boundary
layer on a flat plate; Adiabatic and insentropic flow,
Mach number.

3. Heat transfer :

Critical thickness of insulation . Conduction
in the presence of heat source. Heat transfer from
fins. Momentum and energy equations for
boundary layer on a flat plate. Dimentionless
numbers. Free and forced convection . Boiling
and condensation. Nature ofradiant heat, Stafan-
Boltzmann law, Configuration. factor, Logarithmic
mean temperature difference Heat exchanger
effectiveness.

4. Energy Conversion

Combustion phenomenon in C.I. and S.I.
engines, Carburation and atomisation.
Classification of of hydraulic turbines, specific
speed, Impulses and Reaction turbines, velocity
tringles, diagram efficiency, open and closed cycle
, Gas turbine plants, Nuclear power and MHD
systems, Solar' thermal systems.

5. Environmental Control

Vapour, Compression, absorption and air
refrigeration systems. Properties and
characteristics of important refrigerants . Use of
Psychromatric chart and comfort chart. Estimation
of cooling and heating loads. Calculation of sup-
ply air, state and rate. Summer & winter, Air-
Conditioning plants . layout.
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g3q b fgdia (b) Nature of God and proofs of God's g3q b fgda
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15.PHILOSOPHY

PAPER -1
Ontology , & Epistemology

Candidates will be expected to be familiar
with the following Western and Indian theories of
Eqistemology and Ontology -

(a) Western - Empiricism, Rationalism,
Critical philosophy, Materialism, Idealism, Realism,
Pragmatism, Logical positivism and Existentialism.

(b) Indian : Prama and pramanas . Theories
of truth and error, Theories of Reality with special
reference to main systems (orthodox and
heterodox ) of Indian Philosophy)

PAPER - 11
Socio-Political Philoscophy and
philosophy of Religion.

1. Nature of Phillosophy, its relation with
life, science and culture.

2. (a) the following topics ; Damocracy,
Socialism. Fascism, Communism and Sarvodaya.

(b) Methods and aspects of political
action - Constitutionism, Revolution, Terrorism
and Satyagrah.

3. Tradition , Change and modernity (with
special reference to Indian social order)

4. (a) Natural land scope of philoscophy of
religion.

religious tolerance and secularism.
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16.PHYSICS :

PAPER -1

Mechanics Thermal Physics,
Waves and Oscillations. and
Physical Optics

Mechanics :

Conservative force field and potential
energy, Gravitational potential and its intensity due
toauniform spherical shell and uniform sphere,
Measurement of G. Planctary motion and Kepler's
laws.

Motion of rigid bodies, Coriolis force,
Gyroscope Euler's equations of motion of a
nonviscous fluid, Bernoulti's theorem and its
applications, Circulation. Raynold number ,
Turbwence, Viscous flow of fluids and Poiseulle's
equation and measurement of viscosity

Conservation laws and relativistic
mechanics, its simple applications.

Thermal physics :

Maxwell-Boltzman law of distribution of
velocities and speeds , law of equipartition of
energy , specific heat of gases.

Mean free path and transport phenomena
-viscosity thermal conductivity and diffusion,
Brownian motion (elementary treatment)

Equation of State for real gases, vander
walls (Vdw) equation, critical constants.

Laws of thermodynamics and
thermodynamical potentials.U.H.F. & G.
Maxwell's relations and their applications.

Production and measurement of low
temperature.

Waves and Oscillations :

Equations fo motion for oscillations with one
and two degrees of freedom and their solutions,
Phase and group velocities, Fourier Series and
Fourier analysis of simple cases.

Physical Optics :

Interference - Biprism, Newton's ring
Formation of Colours in thin films, Interferometers.
Michelson and Fabri Pero interferometers,
Diffraction : Simple cases of Fresne's diffraction,
Zone plate, Fraunhofer's Diffraction by multiple
slits, Plane and concave gratings Mountings of
grating and measurement of wavelength of light.

Production and detection of polarised light
Fresnel's theory of rotation of plane of polarisation,
polarimeters, Rayleigh's criterion for resolving
power of an optical instrument Resolving power
of a telescope, grating and prism, Dispersive
power of grating and prism, Basic ideas of Laser
and its applications.

PAPER - 11

Electricity , Magnetism,
Electronics, Atomic and Nuclear
physics

Electricity and Magnetism :

Theory of bailastic galvanometer. Growth
and decay of current in LCR circuits and their
applications , Alternating currents through LCR
circuits , Resonance, power factor, Choke coil,
A.C. bridges and their applications.

Elementary theory of dia, para & ferro -
magnetism. Curie-weiss law, Concept of magnetic
domain, work done due to magnetic hysteresis.

Electronics :

Child -Langmuir equation for thermionic
emission. Static and dyanmic characteristics of
diode, triode, tetrode.

Band structure of conductor and
semiconductor (only qualitative discussion), doped
semi-conductors p-n diode, p-n-7 and n-p-n
transistors.

Simple circuits (Vacume tube and transistor)
circuits for rectification, amplification , oscillation,
modulation and detection of r.f. waves,
Elementary idea of television.

Atomic and Nuclear Physics :-

Thomson mass spectrograph, Astonis mass
spectrograph and separation of isotopes, critical
view of Bohr Model, Energy level diagram,
Ionisation and Excitation potentials, Frank-Itertz
experiment, Continuous and characteristic X-ray
spectra,Explanation of Mosely law through Bohr
theory.

Inclusion of electron Spin, Starn Gerlack
experiment.

Quantum numbers n , 1.,m, ms, pauli's
exclusion, principle . Electronic configuration of
atoms, Elementary idea of vector atom model,
laws of radio active disintegration and radio -active
equalibrium, induced radioactivity, Q value of a
nuclear reaction and discovery of neutron.

Basic properties and Structure of nuclii,
Mechanism of Alpha, Beta and Gamma decay
(only elementary treatment).

Basic nuclear detectors : Ionisation
chamber, proportional counter and GM. Counter
, Cloud and Bubble chambers charged particle
accelerator : Cylotron, Basic properties of cosmic
rays , An introduction to elementary particles (only
qualitative discussion).

Nuclear fission and nuclear reactor,
Nuclear fusion and source of Solar energy (Bethe
cycle)Particle behaviour of radiation Photoelectric
effect and it's explanation, wave behaviour of
matter; de Broglic hypotheses and matter waves,
Duality in nature, elementary dicussion of
Heissenbery nucertainly , principle , Electron
microscope
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3. MR BT A, UTfeh™, drarredT, sficiar |
Hee |

4. erderaT, <ferv-uRmTE &em wEanT
TS, WRA @1 Morfae T |

5. BINAT e, IRI—goNIse Fey, fId=re
O, BRI |

17. POLITICAL
SCIENCE

PAPER -1
Section - A

Political Theory

1- Main Characteristics of ancient Indian Politi-
cal thought, Manu & Koutilya, characteristics of
Ancient Greek Political Thought, Plato and
Aristotle, Characterics of European Medieval
Political Thought, St. Thomas Acquinas and
Marsilio of Pandua, Mechiavelli, Hobbes, Locke,
Rousseau, Montesque, Bentham, JS. Mill, TH.
Green, Hegel, Marx, Lenin, Mao-Tse-Tung.

2- Political Science : Nature, Scope, Traditional
and Contemporary Approaches of Political Analy-
sis - Behaviouralism and Post-Behaviouralism,
System Approach, Marxist Approach.

3- Theories of Origin of State, Nature of State,
Sovereignty and Pluralistic View, Power, Author-
ity, Legitimacy.

4- Political Obligation : Resistance, Revolution,
Rights, Liberty, Equality, Justice, Electoral Pro-
cess.

5- Democracy, Totalitarianism, Fascism.

6- Contemparary Political Thought : Structural
Functional Approach, Political Elite, Political Cul-
ture, Political Socialisation, Political Development.

Section - B
Govt. & Politics
(With Special Reference to India)

1- Political Institutions : Legislature, Executive, Ju-
diciary, Political Party, Pressure Groups, Bureau-
cracy.

2- Constitutional Development and National
Movement of India : Govt of India act of 1909,
1919, 1935, Socio-Religious Reforms Move-
ments, Non-co-operation, Civil Disobedience and
Quit India Movement.

3- Modern Indian Political Thought : Raja Ram
Mohan Ray, Lok Manya Bal Gangadhar Tilak,
Mahatma Gandhi, Dr. Bhim Rao Ambedkar,
Subhash Chandra Bose, J.L.. Nehru, M.N. Rai,
Deen Dayal Upadhyay.

4- Indian Political System : Constituent Assembly
of India, Fundamental Rights, Directive Principles
of State Policy, President, Prime Minister, Coun-
cil of Ministers, Parliament & Supreme Court,
Federalism and Center-State Relations, Role of
Governor, Panchayati Raj, Problem of Basic
Structure of Constitution, Election Commission.
5- Determinants of Political Process in India :
Problem of Class, Caste, Language, Region &
Communualism, Secularism & Problem of Na-
tional Integration, Political Parties and Voting
Behaviour, Socio-Economic Changes, Regional-
ism, Terrorism, Naxalism and its impact on In-
dian Democracy.

PAPER - 11
International Politics and India's

Foreign Policy
Section - A
International Politics

1- Concepts and Theories of International Poli-
tics: National Power and its determinating ele-
ments, Balance of Power, Realist Theory, National
Interest.

2- Cold War : Origin, Evolution, Dentente, end
of cold War and its impact on International Poli-
tics.

3- United Nations Organigation : Foundation,
Major Organs, In Practice, Estimate.

4- New dimensions of International Politics :

Disaramament and Arms Control, Liberlisation,
Globalisation, North-South Dialogue and South-
Sough Dialogue, New-Colonialism, Racialism,
Human rights, Environmental issues, Terrorism.
5- Foreign Policy of United States of America.

Section - B
India's Foreign Policy

1- Indian's Foreign Policy : Determinating Ele-
ments, Characteristics, Evolution and Estimation.
2- Major Problems and Role of India : Kashmir
Problem, Indo-China War, Indo-Pak War 1965,
Liberation war of Bangla Desh.

3- India's relationship with China, Pakistan, Bangla
Desh and Shri Lanka.

4-Non - Alignment, South Asian Association for
Regional Co-operation (SAARC), and Nuclear
Policy of India.

5- Korea Crisis, Arab-Israel Conflict, Vietnam
Conflict, Afganistan Problem.

18. 9-ifasi=

U3 9 g
M= U9 graifire gifas=

1. FIS &1 WHY SR fawaavg—
TS & ®©U §, JIeR gy H a9y
T, fafd Hee) SurT, ST T,
&5 TN 3R adefor |

2. UTE®, YMdd IR FHRINIG o,
ARTSH @ HET 3R R, AR @1 Jegdir
wfafafer ar fosardary |

3. JAA-HAEl 3 ARING gfg, AT
Tfafafdr ik aafthea fmfor § IHaT e |

4. sqaifyrear M wafawer —
AR R IRUgae weeh @ik widfed ud
QfaROTHS qod & UG a1y

5. YT 3R FAT — AMAURBT BT
WwY, A ($189) & UG 3R,
AT IIURTT BT HIUE, START LB AT
Hdy amawaear (Ti—gftbforge), ergHres
JAMILIHAT (T UYdel) ©ARh Aagaehdr (TF
TTaR), 3R (HeT—AIfSa) | e
BT @Ry AR Rigrd, Aames ufcfshanett #
WD HRBT Dl AT |

6. guifaa sk awifae fafast
— genRied FEMIfaE), faftf, eivaa Ffe,
gfaa gorm fafe, #Amiifae gonferl &
IEIRS STAN |

7. a3 yoaervr yfpard — qof,
JMHR, AT 3R TERTS BT TIeToT, TeIeToT &
P FeR®, Tegeror wR IR, Hew iR
ORI &1 uWra, 99 SR TRy (WA A
AMGAH gt TTa |

hH2:




(24)

8. 3t — Faida 3R Afafrs
JgdeE, fad & geqr, faudiaRor iR
T, TTeTA, aTferds 31T gt aiik arferes
AT H HreATHe gfhary |

9. BRYT IR faere — g
JSYPBICHT  LROT, AR, UFRET0T & AR |

10. fama=1 SR GwEar wHIEE —
e &1 w@wy, R & srme § Uy
fafrat ok R (CRp) AR T H
fa=Ig U PRB B ®T H |

11. 3fg dom goarHdar — g &
frer | gfg @1 wvA, 3fg § oy aen
qiEgiae a9e @ He, JOAHADAT B
AR AT AU, FOAHDAT AT gfeg &
"y Gey |

geq uA fgda
HAITAET 31 ugfpal

(o) wriie Ffasm=

1. ATHINTG  UIedRoT — ATHIT®,
HRepfcres BRep, qaTue o ReRrefd, =ifs,
YIeToT, TdARhd—3MTHYT |

2. WAGRY Ui qem faera arghy
gRacH, aRad & Rigrw, gt o wm |

3. WHE TADI—HE DI AT eIl
IS BRI, FHE AMG AT FAIGe, U
AT URERS dreral YHTadTel ded ol
anfawta |

(1) Hefore waifasm qen fadeE:

4. Tl IuAfET B gATfAd B dTel
PRE, T AT § IIUROT FoAT AfERTH
Ufshamd et # 3aTud @ HRIGeTerd, Hfdd
Suafer &1 iR a1 et

5. 3f&re T AgARe e SH@
AMATIHAr dAT &4, <Y BrRisH ofaid
o], frdeE # AAASS uRleror, Qe qein
eIl & e SRR AT BT,
JUATE] qTAd] B TR |

(=) aitenfirar qm GWeATTHS
HIfasm:
6. ST H AAIASTH, HFary =9+, ienfis
Hay, R & ufa «ifgiy qen erd | Hdw
3iTeNfires gRem qe geeAn, s e &1
A, SYHRHT — TIER Bl THITIT B aTel
DRD |

7. WISATH® gqRIl A A
TRIT HAIe

(@R) A<r=e T2 SudtsE FRifas:

8. \IgI+H AT &7 WHy Tor fae,
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9. AT Ugforll —AIfaRelyone®
U4 qeR i, AmaanEn e, a9s
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10. fthed &1 WwY ql g
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TS AT e |

11. Afthed & ARG q Higiies
frerRe, @afthe & e R Aigfis faet
BT g, el ST ot 2fthed gRad= |

18.PSYCHOLOGY :

PAPER -1
General and experimental
Psychology :

1. Nature and subject matter of
psychology- Psychology as a science : special
problems in the study of behaviour, methodological
approaches; laboratory experiments, field
experiments and survey.

2. Receptor, effector and adjustor system,
Structure and functions of brains , electiecal activity
of brain.

3. Endocrine system - Its role in physical
growth, emotional activity and personalilty make
-up.

4. Heredity and environment -
Experimental evidence of learning and maturation
, Sensory and environmental deprivation.

5. Motivation and emotion-Nature of
motives, experimental study of drives,
measurement of human motivation; achievement,
n' -affiliation, n' -approval, n'- power, meta-
motivation, Emotion -nature and theories of
emotion, role of cognitive factors in emotional
reactions.

6. Psychophysics and psycholphysical
methods-Methods of Classical psychophysics;
method's of average error, minimum change,
constant stimuli and paired comparison,
application of psycho-physical methods.

7. Sensory and perceptual processes -
Perception of colour, form, movement and depth
, central determinants of perception, effects of
learning , context, and contrast on perception,
illusions, 'Phi' phenomenon, figural after effect.

8. Learning- Classical and instrumental
conditioning. Phenomena of extinction,
discrimination,and generaliazation. theories of
leaning : Hull, Skinner; Guthrie, Tolman; Verbal
learning procedures and organisational processes
in verbal learning.

9. Remembering and Forgetting -theories;
shorts term retention, reminiscence, transfer of
training.

10. Thinking and problem solveing-nature
of thinking. methods and tasks used in the study
of thinking 'Set' as a factor in problem solving.

11. Intelligence and creativity-theories of in-
telligence; Spearman, Thurstone. Guilford, Piaget.
Measurement of inelligence; Issues in racial and
cultural differences in intelligence, concept and
measurement of creativity, relationship between
creativity and intelligence.

PAPER - 11
Applications of Psychology

I. Social Psychology :

1.Social perception : Socio-cultural factors
, prejudice and stereotypes, person perception,
interpersonal attraction.

2. Attitude : nature and development ,
attitude change-theories of change; measurement
of attitudes.

3. Group Dynamics : structure and functions
of groups, group norms and morale, conformity
and congruence, emergence of effective leadership

II. Educational Psychology and
Guidance :

4. Factors in fluencing school achievement
, motivation and learning processes in school
setting, teacher effectiveness in classroom,
assessment of scholastic achievement.

5. Educational and Vocational Guidence :
it's need and scope steps in a guidance programme,
psychological testing in guidance, organizing
guidance programmes in schools and colleges;
problems of exceptional children

III . Industrial and organizational
Psychology :

6. Psychology in industry, personnel
selection. industrial relations, job-attitude and job
satisfaction, industrial safety and accident ,
assessment of performance, factors affecting
consumer behaviour.

7. Psychology in organizational setting. Or-
ganizational climate, Organizational leadership,
motivation and morale.

IV Clinical and counselling Psychology:

8. Nature and development of clinical
psychology, diagnostic procedures interviews;
diagnostic and therapeutic, client-Clinician
relationship.

9. Psychotherapeutic methods:
Psychoanalytic, behaviour therapies, humanistic
therapy, group therapies, medical therapies,
personal counselling , mental hygiene.

V. Culture and Personality :

10. Nature and theories of personality-
Allport, Maslowl Kurt lewin, Rogers and Eriksen
:assessment of personality problems, issues and
techniques-objective and projective .

11. Social and cultural determinant of
personality ; effect of cultural differences on
personality development, technological
advancement and personlality change.
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19. <1l TIME

Y A YH

gemafe fagrd

1. AT
e gemae @ 9ef, uefd ud e fowrR;
BN RC ICe N NG I CIE I N R
Qs =TI SUNTH ; 419 ol Y&y ; gormad
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SUNTH

3. e ®I AT @ Rigr ¢

ST & MR ; WS & UhR ; AuarRe
AT ARG FSd ; ST & Uy :
T, Beel, 91, ST ; v derr wad
IR ST ; Teef der weierE R,
Y, 0T BT & 3MA B T
qF, WHERTH Td Hed SifWaRoT ; uife
TR, Afdd Td YHIT ; YIS ; GRIdefvr;
PIDROT TAT B IBHROT

4. TINIf® aER ¢

Aol ; g ; T ; SrfAuRer

5. STATgQE! qT == :

STATIQE! AT fARIZ0T BT RN ; Y9 U=
AARATBT; BIAUTTTDBT ; =ATTADBT qAT
AFR®T &1 fFRiEvr ; e § Rifder |\t
DI T ; TR H Afdedr dur ReRiar
6. JoTcA® T A eI :

favaR qerm ufaE (Framengl aer mRRerfiarn
gfcrre); faerd wRmeE @1 3fef, Igwd e
I ; R & ufom | ey &
g gl uRged (AIeTEa)

7. BIfHG I

3D IGQYT ; "G AARH AFH &1 ¥ ;
ue quffeeer ; 9 ; ufderor ; ye=f ; adq
HREAT AT AT W ; T RS (RBHH
W);
W—WW‘JWWW
HHATRAT B T

8. fawhg g -

o U9IRI= @7 STqRIRoT oIl A8, dolc :
WWHWW;WE{W;@ET
TRIT RAT TIEToT

9. yemIfeIe fafer qorm uemafee srferaRor ¢
aref qerr Ag; fafy &1 wrs qen yemfa e
fafyy ; ycarafra fauras : geR, o
AER ; wemafae srfSfvias  wemafae
rferaRoT

10. IS IR :

e, ufshar den aEm ; weE guR @
qhIe  THALS, 3N UUe UH, S ey,
BHTI—ATY ; YA H AT Grenfiras) o e
11. ol NfT -

el o swal uyrfear ; wfom ;A
frafor &1 ufear don swa fearaes ¥
ARG N & Jeiad ; 8 @b
Aferr (e # e Aifer q sienfie k)
fafaet TSt Hire, gara W T Al A
12. UMM fava— T &1 AR, Agar
geer

yeq g7 fgda
ARG g9ma+

1. YEITIT -
TR TRIRI BT 3T : [Iahlel (Hifee);
T B ; TS Bt ; AR U= &bl
fafesr farmaa

2. Gaufae AT :

AU &1 WY ; G Uolas ; edig
e —foRveTer

3. dlle A4V -

Y AT ; o T ST flep T AT ;
uf3reror ud faara

4. QT 9F -

AISHT AT ; I b oy ; o,
TR T R WR TR e afear

5. dle < 4 FrRior -

e fREer ; I w@Aaed w e
AT fRIT ; IRT BT 9=® Ud HeTelar
TeTH

6. ATdvif~id & :

UIAY ; Y= AUS ; AR Ud ScRaTed;
AR, SRR & e # fiiar

7. yemEfe GHR -

TWAFAT ULAd GUR ; RIS GUR SN
U4 Sq% gfaded! &7 feareaas ; yemafs
IR B FHRN T AH1g

8. P UIRAT YA :

P IR FIRYT U bald UG 9y
JAMHRT, FARIY ; AHY ; GuR

9. HATUTHIR YIMHA -

P= U9 S "R W G ; YT offa ga
S STt & forg fagny wre ; Afgen
Td 9Tl HeAToT & UE wrieH ; fifdd war
el B fHaT

10. DT YIATEA -

W ; JuTEEA ; AR-ORYe; A
wfaferdt ;. Afmvea Afarey vd #@Rmvsa
afg ; e |fyarer [z, o, i gd
REfT HATG); VETHAT PRI ; Her\ Ud
arefiever erafer ; fae smawT ; fyatas ST,
Rl e ; 91 Td SR, eE e

11. BUARRIG IST T YATEA -
NI W A#uRve ; Afarey
R A ; ey ; {5 deide ; e
JTHIOT fIBT BT (SIIREIT.) ; ITHTS A
Ud GUs (eeifdh) WX UR YA

12. BRI A IR Y9 -

IEQ WY WA 74 o GfagE GoRE
JNfAFRM & ygard Uy, AR Ud FHA ;
T I T 73 o GfeE g
JNfAFRM & ygard Uy, AR Ud FHA ;
RIS H TR 2Rl vd T bRy BrieH
13. IR Y8 & UHE q8aQ ¢
Bra—Tod T ; XA Ud IS HriuTferdst
& A TR Ale darll # Afdedr gd
RERIT ; Jedienvor Ud MR Yo ; T
THADBI (STTAroN) BT IRAT YT U
U ; SldhUTel Ud AMbRJad ; ATaTeISR

19. PUBLIC
ADMINISTRATION :

PAPER - 1
Administrative Theory

I. Introduction :

Meaning, nature and scope of Public Administra-
tion ; Private and Public Administration; New Pub-
lic Administration; Public Choice Approach; New
Public Management; Concept of Good Gover-
nance; Public Administration as a discipline

II. Theories and Approaches to Administra-
tion :

Nature and Typology; Scientific Management;
Classical Theory; Bureaucratic Theory; Human
Relations Theory; Behavioural Approach; Sys-
tems Approach

II1. Structure and Principles of Organisation:
Bases of Organisation; Types of Organisation;
Formal and Informal Organisation; Forms of
Organisation : Department, Company, Board,
Commission, Corporation and Independent Regu-
latory Commission; Adhoc and advisory bodies;
Heirarchy; Span of Control; Unity of Command;
Line, Staff and Auxiliary Agencies; Authority,
Power and Influence; Delegation; Supervision;
Centralisation and Decentralisation

IV. Administrative Behaviour :

Decision - Making; Leadership; Communication;
Motivation

V. Accountablity and Control :

Concept of Accountablity and Control; Legisla-
tive, Executive, Judicial and Citizen's control over
Administration; Role of Civil Society in Adminis-
tration; Ethics and Transparency in Administra-
tion

VI. Comparative and Development Admin-
istration :

Meaning, Nature, scope and models of Compara-
tive Public Administration (Bureaucratic and Eco-
logical models); Meaning, origin and purpose of
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Development Administration; Riggsian models;
Changing profile of Development Administration
VILI. Personnel Administration :

It's objectives; Significance of Human Resource
Development; Position-Classification; Recruit-
ment; Training; Promotion; Pay structure and ser-
vice conditions; Performance Appraisal; Em-
ployer-employee relations; Grievance redressal
mechanism; Employees Integrity

VIII Financial Administration :

The Concept and Significance of Financial Ad-
ministration; Budget: its types and role; Budget-
ary Process; Accounts and Audit

IX. Administrative Law and Administrative
Tribunals :

Meaning and significance; Rule of Law and Ad-
ministrative Law; Delegated Legislation: Types,
advantages and limitations; Administrative Adju-
dication; Administrative Tribunals

X. Administrative Reforms :

Meaning, Process and Obstacles; Techniques of
Administrative Improvements: M.B.O.,0 & M.,
Work Study and Work Measurement; Role of In-
formation Technology in Administration

XI. Public Policy :

Meaning and its relevance; Models; Process of
Policy formulation and Problems in its implemen-
tation; Evaluation of Public Policy; Sectoral poli-
cies; (Education Policy and Industrial Policy); Civil
Society Organisations (C.S.Os), Pressure Groups
and Public Policy

XII. Relevant Issues- Right to information,
Disasture management

PAPER - 11
Indian Administration

1- Introduction :

Evolution of Indian Administration : Gupta period
(Kautilya); Mughal period ; British period ; Brit-
ish legacy to Indian administration

2- Constitutional Setting :

Framework of the Constitution, Parliamentary de-
mocracy ; Federalism; Secularism

3- Public Services :

All India Services ; Central Services ; State and
Local Services; Union and State Public Service
Commissions ; Training and Development

4- Machinery for Planning :

Planning Commission, National Development
Council ; Planning Process at the Central, State
and Local Level

5- Control over Public Expenditure :
Parliamentary control ; Role of Finance Ministry ;
Ministerial Control ; Comptroller and Auditor
General of India

6- Public Sector :

Forms ; Management Boards ; Autonomy and
Accountability ; Problems ; Role in the context of
Liberalization

7- Administrative Reforms :

Reforms since Independence ; Administrative Re-
form Commissions and implementation of their re-
ports ; Problems and limitation of Administrative
Reforms

8- Administration of Law and Order :
Central and State agencies and maintenance of
Law and Order; Problems : Limitations ; Reforms
9- Welfare Administration :

Machinery at the Central and State Level ; Spe-
cial Organization for Scheduled Castes and
Scheduled Tribes ; Major programmes for the
welfare of Women and Children ; Role of civil
society Organizations (C.S.Os.)

10- Central Administration :

President ; Prime Minister ; Council of Ministers ;
Cabinet Committees ; Cabinet Secretariat and
Cabinet Secretary ; Central Secratariat ; (Minis-
tries of Home Affairs, External Affairs, Finance
and Defence); P.M.O. ; Attached and Subordi-
nate Offices ; Finance Commission ; Election
Commission ; Advisory bodies ; Boards and
Commissions ; Field organizations

11- Administration of Chhattisgarh State :
Governor ; Chief Minister ; Council of Ministers ;
Secretariat; Chief Secretary ; Directorates ; Dis-
trict Collector ; District Rural Development
Agency (D.R.D.A.) ; Administration at Sub Divi-
sion and Block level

12- Local Administration in Chhattisgarh
State:

Urban Local Government : Forms, Structure and
Problems after 74 th Amendment Act ; Rural Lo-
cal government : Forms, Structure and Problems
after 73 rd Amendment Act ; Major urban and
rural development programmes in Chhattisgarh
State

13- Major Issues in Indian Administration :
Centre State relations ; Relationship between Per-
manent and Political Executive ; Ethics and Trans-
parency in Public Services ; Globalization and In-
dian Administration ; Impact of Information Tech-
nology on Indian Administration ; Lokpal and
Lokayukta ; Human Rights
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20. SOCIOLOGY

PAPER -1
Concept and Theory

Sociology :-

Sociology as a discipline, field of study,
Philosophical versus scientific study. Rela-
tionship of Sociology with Social Anthro-
pology, Economics, social Psychology and
Political science.

Nature of Study :- Concept of social phe-
nomena, man and society.

Unit of study. Why human beings behave
the way they do.

Method of study :- Research design, steps
of scientific research.

Concept, hypothesis and theory.
Questionnaire, Schedule, scaling tech-
niques.

Use of statistics, elementary Knowledge of
mean, median and mode.

Founding fathers of sociology :-
Comte, A. - Hierarchy of science, positive
method, law of three stages.

H. spencer, J. - Theory of evolution. Or-
ganic concept of society.

Durkheim, E. - Social fact and collective
conciousness..

Division of labour, Suicide and Theory of
origin of

religion.

Marx, K. - Dialectical and historical mate-
rialism.

Economic determinism, conflict theory and
class conflict. Theory of surplus value and
exploitation.

M. Weber. - Ideal type, Social action, Bu-
reaucracy and Protestant ethics and spirit
of capitalism.

Contemporary theory :-

Parsons, T. - Social action, social system
and pattern variable.

Merton, R. - Functional paradigm, refer-
ence group, theory of middle range and
anomie.

Social structure :- Concept of social
structure as propounded by Radcliffe
Brown and Evans Pritchard.

VII. Social groupings :- Group - Primary and

VIIL

IX.

I-

1I-

I-

VII-

Secondary, Community, Association,
Crowd, Audience and Public.

Social organization and Disorganization
:- Concept and elements of social organi-
zation. Factors responsible for social dis-
organization.

Culture :- Meaning and attributes. Culture
conflict. Culture and society. Culture and
personality. Acculturation

Social change :- Meaning. Progress, evo-
lution and Social development. Theories of
Social change - Evolutionary, Neo-evolu-
tionary, cyclical and conflict theory.

PAPER - 11
Indian Society

Traditional Basis of social Organization.
Elements of Hindu Social Organization
Varna system

Aashram

Karma

Purusharth

Unity and Diversity

Important Religious Groups.

Tenets of Islam and Christianity. Impact of
other religious groups on Hindu social sys-
tem. Cooperation and conflict among reli-
gious communities.

Population composition.

Population of main communities.
Rural-urban population. Tribal population
distribution in India.

Sex ratio, education and occupational struc-
ture.

Social stratification.

concept and function of social stratification,
Cast system and Class structure.

Peasants and industrial class structure.
Social Justice and Social mobility.
Economic System

Peasants and industrial economic system.
Changing patterns of Public & Private sec-
tor. Mixed economy. Impact of liberaliza-
tion and Globalization on socio-economic
life of majority population. Condition of
economic inequality and poverty. Vicious
culture of poverty.

Political system :

Democratic system and fundamental rights.
Multi party system. Effect and conse-
quences of Coalition Government, Status
of people's welfare. Role of Caste, Class
and money power in election. Merits and
demerits of decentralization and Panchayati
Raj as amechanism of social development.
Social Institutions :

Family - Patriarchal and Matriarchal fam-
ily. Family in rural and urban setting. Place
of Children and old persons in changing
form of family.

Marriage - Effect of Inter - caste and inter-
religious marriage on society. Violence be-
tween marital partner.

hH2:
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Kinship - Impact of Kinship system in tribal
society, changing form of Kinship system in
urban and industrial society. Effect of rights
and obligation associated with kinship in In-
dian society.
Status and Role.
Role conflictamong women in rural and ur-
ban setting. Importance of ascribed and
achieved status in changing social scenario
of India.
VIII- Religion and belief system :
Ideological perception of main religions.
Tribal and rural belief system.
Functions of religion and magic. Compare
and contrast between religion and magic.
Social movement and aggressive groups.
Concept of social movement. Peasant,
tribal, industrial, Student's movement and
Youth unrest. Separatist and aggressive
groups.
Social problems and social Dynamics :
Sociological meaning of social problem.
Problems relating to indebtedness, bonded
labour, child labour, dowry.
reconstruction and social equilibrium pro-
cess.
Sanskritization, Westernization, Universal-
ization and Modernization.

IX-

X-
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21.STATISTICS :

PAPER -1
Section - 1

Statistical Methods - Measures of central
tendency, dispersion. skewness and kurtosis,
measures of association and contingency ,
correlation and regression , partial and multiple
correlation and regression, partial and multiple
correlation, rank correlation , curve fitting .

Probability - Sample space and events.
Theorems on probability, statistical independence,
Bayes theorem, discrete and continuous random
variables, probability mass function, probability
density function, distribution function, bivariate
distribution, marginal and conditional distributions,
Expectation moments, moment generating,
function, Chebyshev's inequality , Binomial ,
Poisson, Hypergeo-metric, Negative binomial ,

uniform, exponential, gamma, Beta, normal and
bivariate normal probability distributions.
Convergence in probability , weak law of large
numbers and simple form of central limit theorem
(without proof).

Section - I

Statistical Inference - Requirements -
of good estimate -unbiasedness, consistency,
sufficiency and efficiency, Cramer-Rao inequality
, Methods of estimation, method of moments,
method of maximum likelihood Properties of
maximum likelihood estimates (Without proof)
confidence intervals.

Simple and composite hypotheses ,
statistical tests, critical region, two kinds of error
Neyman Pearson Lemma and it applications for
constructing tests for one parameter.

Tests of significance based on t, F and chi-
square (x?) statistics

PAPER - 11
Section - 1

Sampling techniques- Nature and scope
of sampling, simple random sampling, estimation
of ratio and proportion, stratified sampling ,
systematic sampling, sampling and non-sampling
errors, planning and organisation of sample
surveys.

Design of experiments - Analysis of
variance for one way, two and three way
classifications, Principles of experimental designs
, completely randomized design, Randomized
block design, Latin square design, missing plot
techniques (one missing observation).

Section - I

Index Numbers - Definition, Construction,
interpretation and limitations of index mumbers
Lespoyre, Passche, Edge-Worth -Marshal and
Fisher index numbers. tests for index numbers and
construction of cost of living index number.

Statistical Quality Control -

Concepts of quality and meaning of control
.Different types of control charts (X,R,0,P, n,p,c)
Sampling inspection versus 100% inspection,
single sequential sampling plan for attributes, O.C.
A.S.N. and T.I. curves. concepts of Producer's
and consumers risk.

Vital Statistics;

Vital rates and ratios crude death and birth
rates, specific birth and death rates , standardized
death rate infant mortality -rate, life cable
description and uses General fertility rate, life
cable description and uses . General fertility rate,
total fertility rate, Gross and net reproduction rates.
Indian census.
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22. ZOOLOGY :

PAPER -1
Section - A

Non-Chordata and Chordata :

1. A general survey, classification and
relationship of the various phyla.

2. Protozoa : Study of the structure,
bionomics and life history of Verticella,
Paramecium, Monocystic, malarial parasite,
Typanosoma. Protozoa & disease.

3. Perifera : Sycon.

4. Coelentorate : Structure and life history
of Obelia and Aurelia. Sea anemones, Corals,
Aleyonium.

5. Helminths, Structure and life history of
planaria.Fasciola. Tacenia, Ascaris, Medical
importance of Nematedes.

6. Annelida, Neries , earthworm and leech

7. Arthropoda, Palaemon , Scorpion,
Cockroach,

8. Mollusea. Unio and Pila, Pearl Formation
Modifications of nervous system.

9. Echinodermata , Asterias and its larva.

10. General organisation and characters,
outline classification and inter- relationship of
proto -chordata. Pisces, Amphibia , Reptilia, Aves
and Mammalia.

11. Neoteny
metamorphosis.

and retrogressive

12. A general study of comparative account
of'the various systems of vertebrates.

13. Locomotion and respiration in fishes,
structure and affinities of Dipnoi.

14. Structural peculiarities of Amphibia.
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15. Poisonous and non- poisonous snakes
of India,

16. Aerial adaptations of birds.

17. Structural peculiarities and affiniting
distribution relation of prototheria and Metatheria.

Section - B

Ecology and Economic Zoology

1. Environment : Abiotic factors and their
role ; Biotic factors -Inter and Intra-specific
relations.

2. Ecosystem, Niogeo-Chemical cycles.

3. Adaptation in fresh water, marine and
terrestrial habitats.

4. Pollution in air, water and land.

5. Wild life in India and its conservation.

Economic Zoology

6. Parasitism, Commenselism and Host
parasite relationship.

7. Parasitic protozoans and helminths of
man.

8. Beneficial and harmful insects.

PAPER - 11
Cell Biology , Genetics,
Evolution and Systematics

Section - A

1. Cell Biology -Structure and function of
cell and cytoplasmic consitituents : structure of
nucleus , plasma membrane, mitochondria, golgi-
bodies, endoplasmic reticulum and ribosomes,
cell division, mitosis and miosis.

Gene structure and function : Watsen-Crick
miodel of DNA, sex-chromosomes and sex -
determination.

2. Genetics - Mendelian laws of
inheritance, linkage and crossing over, mutation
and evolution, cytoplasmic inheritance genes and
diseases.

3. Evolution and Systematics -Orgin of
life, History of evolutionary thought. Lamarck and
his works, Darwin and his works, Sources and
nature of organic variation. Natural selection,
Isolation. Concept of species and sub-species ,
principles of classification, zoological nomencla-
ture and international code. Fossils, geological
eras, distribution of animals zoogeographical
realms of the world.

Section - B
Biochemistry, Physiology and
Embryology

1. Biochemistry -Structure of
carbohydrates, lipids, amino-acids, proteins and
nucleic acids, glycolysis and Krebs cycle,

oxidation and reduction. oxidative
phosphorylagion , energy conservation and
release, ATP, chelesterol. Enzymes and
coenzymes, Hormones and their functions.

2. Physiology with special reference to
mammals -Composition of blood, blood groups
inman, coagulation. oxygen and carbondioxide
transport, nephron and urine formation, mechanism
of conduction along axon and across
synapes,neurotransmitters, Vision, Hearing and
other receptors, mechanism of contraction of
skeletal muscle, role. of salivery gland, liver,
pancresas and intestinal glands in digestion.
absorption of digested food , roles of pituitary,
thyroid ,parathyroid, pancreas, adrenal testis,
ovary and pineal body.

3. Embryology - Gametogenesis,
fertilization, types of eggs, cleavage, development
up to gastrulation in Branchiostoma, frog and chick
, Metamorphosis in frog; Formation and fate of
extra embryonic membranes in chick; formation
of amnion, allantcis and classification of placenta
in mammals, function, of placenta in mammals.
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ANTHROPOLOGY

PAPER -1
Section - I

Meaning, Scope and aims of Anthropology.
History of Anthropology. Relation of Anthro-
pology with history, Sociology, Psychology,
biological Sciences and Medical Sciences.
Main branches of Anthropology :

(I) Social cultural Anthropology.

(IT) Biological Anthropology.

(1II) Archaeological Anthropology.

(IV) Linguistic Anthropology.
Culture : Concept, Characteristics and Func-
tions.
Ethos, eidos, Cultural relativity, super-
organicness of culture, culture and civilization
culture and society. Content and processes:-
Tradition : Great tradition and little tradition,
sacred complex, universalization and
parochialization, sanskritilization and western-
ization.
Meaning of society, Community, Social
group, Social Institution, Status and Role,
Caste and Class, Dominant Caste.
The field work tradition : participant obser-
vation, genealogical method, schedule, ques-
tionnaire and case study.
Views on organic evolution : Darwinism, Neo-
Darwinism, Lamarckism, Neo-Lamarckism
and Synthetic theory.
Man's place among the mammals : A com-
parative anatomical study of primates with
special reference to the anthropoid apes and
man.
Glaciations and inter glaciations, pluvial and
inter pluvial. Causes and evidences for oc-
currence of the Ice-Age.

10.

General features of Europe's palaeolithic,
mesolithic and neolithic. Indus Valley Civili-
zation : Origin, town planning, trade, distinc-
tive features and decay.

Methods of dating : relative and absolute.

Section - I1 (A)

Fossil evidence for Human Evolution :
Dryopithecus, Ramapithecus,
Australopithecus africanus, Homo-erectus :
Pithecanthropus and Sinanthropus, Neander-
thal, Homo-sapiens : Cro-magnon, Grimaldi,
Chancelade.

Changes brought about in man as a result of
erect posture, with special reference to skull,
vertebral column, Pelvic girdle and limbs, &
bipedalism.

Laws of heredity, Mechanism of inheritance :
role of mitotic and meiotic cell division DNA
and RNA. Types of inheritance : Autosomal,
sex linked.

Types of twins and their importance in ge-
netic investigations, Eugenics. Genetic coun-
seling.

Formation of Ethnic groups, Criteria for eth-
nic classification, Major ethinc stocks of the
world and their broad sub-divisions, Ethinic
elements in India, causes of human variation :
Morphological, Serological and genetic.
Human growth : stages of growth, Nutrition
and Development, Factors affecting growth,
methods of studying growth.

Applications of Anthropometry and Human
genetics, Forensic Anthropology.

Section - II (B)

Marriage : Defination, forms of marriage :
Monogamy, Polygamy, Polyandry and Po-
lygyny, Hypergamy and Hypogamy. Types of
Preferential marriages. brideprice, dowry,
prevalent ways of acquiring mate in tribes.
Types of residence : Matri-local, patri-local
and neo-local, unilineal kinship system, bilineal
kinship system, Double descent.

Family : Definition and significance, Univer-
sality of family institutuion, Types of family.
Causes for break-up of Joint family system
in India.

Primitive Economy : Production, Consump-
tion and distribution. Exchange : Barter, Cer-
emonial exchange, reciprocity and redistribu-
tion.

Distinctions between state and stateless so-
cieties, Maintenance of peace and social or-
der in stateless societies. other means of so-
cial control in tribal societies.

Man, environment and culture, Environment
as determinant of culture, cultural ecology.
Social cultural evolution, Classical evolution-
ism, Neo-evolutionism.

Diffusion, culture circle, culture area, German-
Austrian deffusionstic thought, Distinctions

between diffusion and tradition.
HHIA:
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10.

11.

Concept of social function, Malinowski's
functionalism, concept of social structure.
Radcliffe-Brown's structure functionalism.
Patterns of culture, configurationalism, culture
and human personality. Basic personality and
modal personality

PAPER - 11

Definition and Characteristics of tribe, sched-
uled tribe and primitive tribe, Geographical,
linguistic and ethinic distribution of tribes in
India.

Economic classification of tribes : Hunting,
Food-gathering, postoral economy, Shifting,
cultivation permanent agriculture and indus-
trial labour and their problems. issues of for-
estland.

Basic social institutions and main features of
religion : types. organization and functions of
youth dormitories. Marriage, phratry and
moeity. Animistic and totemic beliefs and
practices, magic and witchcraft, shamanism,
myths.

Contributions of the following anthropologists
inunderstanding of tribal communities of In-
dia : Varrier Elwin, D.N. Majumdar and L.P.
Vidyarthi.

Tribal Problems : Land alienation, indebted-
ness, poverty, unemployment, illiteracy, dis-
ease and malnutrition, exploitation by people
of other sections, tribal displacement and
problems emerging from Govt control over
forest land.

Measures for tribal welfare : Constitutional
and legal provisions for safeguarding tribal in-
terests, planned socio-economic develop-
ment, development programmes run by
NGO's, liberalization in the forest-policy and
various measures for tribal rehabilitation af-
ter displacement, introduction of parliamen-
tary from of political institutions and the demo-
cratic decision making process in tribal soci-
eties and special administrative provision for
tribal development administration.
Approaches and strategies of tribal welfare :
Isolation, Assimilation and Integration. SMPT,
ITDP, scheduled area, tribal area, tribal sub-
plan aganwadi and Ashram-schools.
Emergence of ethnicity and quest for identity,
Histoty of tribal movements, nature and rel-
evance of contra-acculturative movements :
critical knowledge of the Birsa munda move-
ment, the Gond movement and Baba
Biharidas movement.

Impact of Hindusim, Christianity and Islam
on tribes. Impact of Industrialization on tribal
communities.

Role of Anthropology in understanding tribal
situation and amelioration there of.
Ethnographic profiles of the Kamar, Gonds
of Bastar, Hill Korwa, Toda and Khasi tribes.
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24.CRIMINOLOGY
AND FORENSIC
SCIENCE
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PAPER - 1
CRIMINOLOGY

Origin and concept of crime, definition (s)
Classification of crimes.

Energing pattersn of crimes.

Crimes and criminal.

Offences against perso and Property legal
and Social aspects.

Punishment : Theories, Objective and
Types.

Institutional and Non Institutional treatment
of offenders,

Criminology : Causation .
Schools of Thought in Criminology.
History of Institutional correction.

Correctional Instituions for juvenile and
adults.

Facilities and amenities for Inamates.

Special Correctional Institutions Latest de-
velopments.

Non-Institutional Methods of corrections.

Crime prevention.
PAPER - 11
FORENSIC SCIENCE

History and Development of forensic
Science,

Areas and Scope.

Secne of Crime , and its presevation.

Collection. Packing and transportation of

Various types of physical evidences.

Police Organisation at District, State and

National level , qualities of Investigator, First

information report (FIR),

Case Diary ,Arrest, Search and Seizure.

Impressions; Finger Prints, Foot and
hH2:
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10.

11.
12.
13.

14.

Footwear Prints, Tyre Prints, Traacka-
Mark, Cait Pattern.

Questioned Documents : Nature, Types and
Examination of forged documents,Charred
Documents, Alteration in
documents,Characteristics and
Examination of Hand Written, typed,
Printed and Indented materials , Seal and
Rubber Stamps.

Counterfeit Coins and Currency and related
Laws.

Fire arms and examination of balliatic
evidence and related Forensic aspects Tool
marks.

Poision : Nature , Types medico-legal,
aspects and Analysis .

Nature and Preliminary examination of
various. biological fluids such as blood,
semen , saliva etc.and of autopsy specimen.
‘Wounds and their characteristics, Autopsy.
DNA -Profiling and forensic aspect.
Forensic science in scientific investigation
of various crimes such as, Death
(Accidental Suicidal of Homicidal), Sexual
offences, Arson explosive , and offinces
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25.MILITARY SCIENCE

@

(i)
(i)

@

@

(i)

(i)

()

PAPER -1

ART OF WAR
Section - A

(INDIAN)

(1) Ancient period :
Indo-Greek art of war with special

reference to the Battle of Hydaspos 326
b.c.

Mauryan Military system as described by
Magasthnese.

Kautalya's Philosophy of war-concept of
defence and security , military organisation
and interstate relations.

Medieval period : Study of military
systems :

Rajput military system with special
reference to the Battle of somnath (1025
AD.)

Mughal Military System with special
reference to the first battle of panipat (1526
-AD))

Matrtha military system with special
reference to the Third Battle of Panipat
(1761A.D.)

Sikh military system with special rference
to the battle of sobraon (1846 -AD)

(3) Pre Independence Period-

@

(i)
(i)

M

@

©)

*)

1857 Li beration-movement and re-
organisation of Army in India under the
CROWN.

Post -Independence Period

Indo-China war, 1962 causes, lessons-
political, strategical and Tactical.

Indo -Pak war 1965 causes,lessons
Political, Strategical and Tactical

Indo-Pak war 1971 causes,lessons political
Strategical and Tactical.

Section - B
(WESTERN)

Greek and Roman art of war with reference
to the battle of Arbella 331 B.C. and Battle
of Cannae 216 B.C.

Emergence and decline of cavalry with ref-
erence to the Battle of Hastings 1066
A.D.Cavalry Tactics of Zenghis Khan and
battle of Crecy 1346,A.D.

Impact of science and technology on
warfare and. milirary reforms of Gustavus-
Adolphus and Fredrick the Great.

The revolution in tactics-war of American
Independence (1776-1782), French
Revolution and Napoleonic Art of war as
interpreted by Clausewitz and Jomini.

Section - C
(MODERN)

(1) World war I-Strategy, Stralemate,

restoration of Mobility with reference to the

Battles of Y pres and Somme. Role of Air

force and Navy with special reference to

theories of Guillet Douhet and Admiral

A.T.Mahan

(2) () Military organisation and policy of the con-
testing powers in world war I1

(1)  Allied and Axis objectives, strategy and
Tactics.

Theories of Armoured and Mechaniese
warfare as propounded by Maj. Gen.
J.F.C. Fuller and Capt. B.H. Liddell Hart
with special reference to the Battle of EI.
Alamein and battle of Naorandy .

(i)

(b)

Role of Air force and Navy in world war-

1L
Use of Atom Bomb and its impact.

©)

PAPER - 11

STRATEGIC STUDIES
Section - A

(NATIONAL SECURITY)
M

National power -concept, Role and Con-
stituents.

Tangible and Intangible elements of National
power.

@
(3) National Security Strategies : Balance of
power, collective security, Regional
Defence, Non-alignment Deterrence.

“
®)

India in the world strategic Environment.
Threat perception : External and Internal
threats.

Economic Liberalisation policy in the 90's
and National Security.

(©)
™

India's Nuclear policy and development.

Section - B
(THEORY AND PRACTICE OF WAR)

(1)  Definitionand various terms of war Nature
of war and characteristics of modern War .

(2) Insurgency and counter -Insurgency wih
special reference to Kashmir problem and
Tamil Problem in Shri Lanka .

(3) Terrorism Problems and solutions.

(4) Development of Nuclear weapons and their
effect on war.

(5) Space weapons and security.

(6) Chemical and Biological weapons and
security.

(7)  Problems and prospects of Disarmament

and Arms Control.

M
@

©)

Section - C
(REGIONAL STUDY)

Interest of Major power in Indian Ocean
Presence of Extra Regional Power in Indian
Ocean,
Role of SAARC in promoting regional co-
operation.
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