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MINISTRY OF ENVIRONMENT AND FORFSTS

Ni-w Delhi, ihe lOUi February 2001

No. 17011/03/2OOO-1PS-II.—The Rules far u competitive
examination to be held by the Union Public Service Com-
mission hi 2001 for the purpose of filling vacancies in the
Indian Foiest Sen ice me published for general information,

1. The numbci of vacancies to he filled on the insult
of. tho examination will he specified in the Notice issued
by i\\e Commission, listen Jtion will be made for candidates
belonging to Ihe Scheduled CT>US ;be Scheduled Tribe.* ami
Olthw Backward Classes in respect i>f vacancies us may be
fixed by the Government. However, no reserved post foi
phys.ic.ilis Jiy.hk'l titefories has bean identified hv the
Government. *

2. F.very candidate nppcnihui at the Examination, who is
oA'tcrwise eligible, shall be pet mined four attempts at the
examination. The restriction is effective from the examina-
tion held in 10K1.

Provided thut this restriction on the number of attempts
v̂ill not apply in the case of Scheduled Caste and Scheduled

Tribe candidates who are otherwise eligible.

Provided further fh.nt the number of attempts permissible
to candidates belonging to Other Backward CIJSSC^, who
are otherwise eligible ^hull be si-ven,

Note L—A candidate shall be deemed -to have made an
attempt nt the examination if he actually ippeus
in anv one or mojc papers.

Note 2.—Notwithstanding the disqualification /cancellation
of candidature the fact of apperance of the oandi-
dute at the examimil'ou v\ ill count as an attempt.

} . The cxamin.uion will be conducted b\ tl c Union Public
Service Commi-sion in thi miipnt;r preŝ -Mbed in Appendix I
to these lilies.

The dates on which and the places at which the exomina
lion will be held shall be toed by the Commission.

4 A candidate must be eithci :

.i) a eiti/iMi o£ India Oi

(b) a subject of Nepal, Or

(cJ a subject of Bhutan, Oi

tdJ a Tibetan refugee who enmc over to India b-cfoic
the 1st January, 1962 with the intention of perma-
nently settling in India, or

fe) a person of Indian origin who has migrated from
PnkttUm, Burma. Sri Lirikal East African Countries
of Kenya. Uganda, the United1 Republic of Tanzania.
Zambia, Malawi, Zaire, Ethiopia and Vietnam with
the intention of permanently settling in India,

Provided thin a candidate bcloncjnp to categories (to, (c1),
(d) and (e) above shall be a pcrsoti in whose favour a certi-
ficate of eligibility has been is- ned by the Ciovernment of
India.

A candidate in whose aise ;i eejtificate of eliaibihty if
necesssury may be admitted to the examination but -\ie oflVr
of appointment miiy be given onlv after the neccssau elipi-
bility certifkMic Ins been i'.suotl 1o him bv the Govern
mcnl of India

5. (a) A candidate aiu^t h.ive attained thr nee of 21 VMIS
.md mu.st not have attained the a™ of 30 veais on 1st July
2M\ i.e. he mnsl have br-en lioi-n no* ejilier than 2nd JuK
1971 and not later thjn 1st J;il> 1980.

lb) The uppi-i ime limit pi esc ihe 1 aho\e will he iel'i\i-
b'e :—

i i) upto ,i m.iiiiiiiim of five ycjvs if a cundidatf hc-
Innf In , Scheduled Cute oi a Scheduled Tiibf-:

liii unto a maximum of three veors in the case of candi-
clâ ê  beloneinp to Other Backward Clff'ses who are

7 _ 4^1 G1/2000

eligible to avail of reservation applicable to such
cmdidptv's;

(lii) upto a maximum of five years if a candidate had.
ordinarily been domiciled in 1hc State ofr Jantmu
& Kashmir duriiifi the period from the 1st Januajy,
J9K0 to the 31ii du> of Det-ember, 1980;

(iv) upto n maximum of thico \eius in the case of
Defence Set vices pcisortael disabled in operations
duiii.1; hoatilitics v\rith nny foreign countiy or in .i
distill bed area and j.'loa^cd ,is a consequence thereof:

{\ ) upto a m.'.ximum of five ^_jr*. in the ca^e of ex-
Mi'viirpjnt'ii wmludini! Commissioned Offiecf;* ilnd

ECOs/SSCOs \\hu huve lendwcd ui knst five yc:us
Militmy Scivice as on 1st July, 2001 anJ hnve
been released (i) on completion of assignment
(ineludins those, whose iissignment is due tri be
completed within one jear from 1st July 2001)
utfivrwise ilinn by w.iy or. dismissal or dlsch.nge on
account of the miscondLict or inefficiency or (ii)
ori accouiit of physics! disability attributable to
Militmy S-rvkc, oi- (iii) on invalidmenh

(ti) upto a maximum of five years in the case of
ECOs/SSCOs who have completed an initial pedod
of assignment of five years of Miliyry Service
as on 1st July 2001 and whoso rssiimmcnt has bsen
cxlcndcd beyond Jive yctirs and in whose cue
the Mini.try of Defence issues a certificate that they
t.iu apply for civil cmiilosmerit, and they will be
released on three months notice on selection from
the date of leccipt of offer of appointment.

(\ii) upto a motinuim of 10 years, in the case of Mind,
deaf-mute and Oithopacdically handicapped person.

NOTE T—Candidates belongiim to the Scheduled Cas-:s
,uid Scheduled Tube's and the Othe-- Backward Classes who
me also covered under any other clauses of Rule 5 'b) above,
v'z. those comiiiK under the category of Ev-strvicemen, pei-
sens domiciled in the Stale of J&K, blind deaf-mule and
oithopaedtcally handicapped etc. will b ; eligible for Brant oi
cunmlative iifi'>-reLixatloi uru.U"i both .he catecorieb,

NOTF 11—The term cx-seiviceinen will apply to the per-
M>n,v whi> ,iie delincd as ex-*eivlecnii:n hi tlie- ex^ervic^men
1 Rc-ampkiymcnt in Civil Sen ices and Posts) Rules, 1979 as
amended ftom time to time

i

NOTE 111—The flflc concession under Rule 5 (b) fvj «nd
(vi) will not be admissible to ET-Se.-vicemen and Commis-
sioned Officers including ECO^/SSCDs, who arc released on
own request,

NOTr- IV—Notwithstanding the iwovisiori of a(.e-relaxii-
tlon under rule 5 (bi fvii) nbove a nhvsicallv hflmUcnnced
candidate will be considered to be eligible for appointment
tmlv if he/̂ TiK (after such physical examination ai the
Government or appointlne tmthrvriiv. as the case mav ht nirw
presciibefil is found to satisfv Ihe reauiiemenb, of nhysicfll
and medical standards for tin' concerned Seru^-s /Posts to
be ulloiuied <i the physicdHy handiL'?pp d candidates by the

i -Wf AS PROVJOF.H ABOVE TWP \GV 1 TUlfTS PRES-
C RiBED CAN IN NO CASE HE RELAXED

Tin' dntj of birth iicrcnlcd b " tlie Coin"ii'-sion is that
cntcicfi in t h ' Mnlricn'ition o1- SCCOIV'HIV SHimd T -oyine
f Tlificjle or in » ciTt'fic <P ^ -oi»nr-pd bv nn Inrlinn TTnivei-
, ;<v ns ouiiivn'cnt to M iliiciii iiii>n ° r in an i-xtroct fmm n
Ri'pi i • 'if MwtiiL-i'1itn«i miintninnl bv 'i I J i iv -n i i " w^ii-h
e\lni'-t niusl b» i-.-ifid^d !•» ^i- n nper fiN*hill1tlr of *^ T1n'-
i 'r-itv ('i" i n *'•!- Ili^fiJT Sitonrlnrv n an eqmv'ilen; cximinn-
li i'i eeitific i'F--.

No oiht-' dociini'iu rrl.tliii" I" 'ur- V'Vc honisro.ici " ( 'l
devils biilh c\i -i. rs fro"i M"n\ innl foipoiation Service
iccoidi and the l i t ; will be u r i ' p t e j

Th" i-vm-/--s<.ioTi M'llririTlit'Oi /UfnVî v Sfco^'1 ' iv FvTmioa-
li'nn ri-itiriciii- i" thi^ nr"it "f tf-.p instruction include tro
allprnrti-c certificate1; mentioned -trbovc.
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12. Candidates who obtain such minimum qualifying marks
in the written examination as may be fixed by the Commis-
sion in their discretion shall be summoned by them for an
interview for a personality test;

Provided that candidates belonging to the Scheduled
Castes, the Scheduled Tribes or Olher Backward Clases
may bo summoned for an interview for a personality test by
the Commission by applying relaxed standard if the Com-
mission is of the opinion that sufficient number of candi-
dates from these communities are not likely to be summoned
fdr interview for a personality test on the basis of the
general standuid in oidcr to fill up the vacancies leserved
for them.

13. 0) After the examination, the candidates will be
arranged by the Commission in the order of merit as dis-
closed by the aggregate marks finally awarded to each
candidate and in that order so many candidates us are
found by the Commission to be qualified by the examina-
tion shall be recommended for appointment up to the num-
ber of unreserved vacancies decided to be Tilled on the re-
sults of the examination.

(li) The candidates belonging to any of the Scheduled
Caste-). The Scheduled Tribes or Other Backward Classes
may to extent of the number of vacancies reserved for the
Scheduled Castes, the Scheduled Tribes and fie Other
Backward Classes be recommended by the Commission by
a relaxed standard, subject to the fitness of these candidates
for selection to the Service.

Provided that the candidates belonging to the Scheduled
Castes, the Scheduled Tribes and the Other Backward Classes
who have been recommended by the Commission without
resorting to any lelaxation/concessions in the eligibility 01
selection criteria, at any stage of examinations, shall not be
adjusted against tho vacancies reserved foi the Scheduled
Castes, the Scheduled Tribes and the Olhcr Backwaid
Clases.

14. The form and manner of communication of the result
of the examination :a individual candidates shall be decided
by the Commission in their discietion and the Commission
will not enter into con cspondencc wilh them regarding the
result.

15. Success in the examination conCcis iw light to ap-
pointment unless Government are satisfied after such en-
quiry as may be considered necessary that the candidate
having regard to his character and antecedents, is, suitable
m all respects for appointment to the Service,

16. A CANDIDA!E, WHO QUALIFIES ON THL RE-
SULTS OF THR WRITTEN PART OF THE EXAMINA-
TION SHALL BE REQUIRED TO INDICATE IN THL
DETAILED APPLICATION FORM IP Hh/SHE WOULD
LIKE TO BE CONSIDERED FOR ALLOTMENT TO THE
STATE TO WHICH HE/SHE BEIXJNGS IN CASE HE/
SHE IS APPOINTED TO THE INDIAN FOREST SER-
VICE.

17. A candidate must be in good mental and bodily health
and fieo from any physical defect likely to interfere wilh
tho discharge of his duties as an officer of the service. A
canddftto who after such medical examinatio-i as Govern-
ment or the appointing authority, as the ca.se may be, may
prescribe, is found not to satisfy these requirement will not
be appointed. Any candidate called for the Persortnlity Test
by the Commission may be required to undergo Part I of
the medical examination and the candidate who art declared
sucessful on the basis of this examinaton, may be requiied
to undergo Part II of the medical examination. The details
of Part I and II are given in the Appendix ITT to these
Rules. No fee shall be payable to the Medical Board by the
candidate for the medical examination except in the case of
appeal.

NOTE—In ordei to prevent disappointment, candid^es aie
advised to have themselves examined by a Civil
Surgeon before applying for admission to the e\a
minalion. Particulars of the nature of the medical
test to which candidates will be subjected before
appointment and of the standard required are piven
in Appendix TTT to these Rules. Fo r the disabled

ex-Defence Service peisonncl, the standards will
bo relaxed consistent with requirements of the Ser-
vice

Attention is particularly invited to the condition of medi-
cal fitness in involving a walking test of 25 kilometers in 4
hours in the case of male candidates nrul 14 kilometers in
4 hounrs foi female candidates

1R No Pei son—
(a) who has entered into or contracted a marriage with

a person having a spouse living, or

(b) who having a spouse living has cntcied into or con-
tracted a lnairiiifb with any person ihall be eligi-
ble for appointment to Service

Piovided that the Central Government may, if satisfied
that such marriage is permissible under the personal law
applicable to such pel son and the other party to the mar-
riage and there arc other grounds foi so doing, exempt any
person from the operation of this rule.

ll>. Candidates are informed that some knowledge of
Hindi prior to entry into Service would be of advantage in
passing departmental examinations whic+i candidates havo to
take after entry into Service.

20. Biief particulars relating to the Scivicc to which re-
uuitment is being made through this examination aie given
in Appendix-IL | ',

R. SANEHWAL
Under Secy.

\PPCNDIX I

S1XTTON 1

Plan of. Examination

The compeuii\e examination foi the Tritium Foicst Ser-
vico comprises .—

(A) The written examination consisting of tho following
papei s :—

Paper I—Geneial I'nglish 100 Marks
Pnpci II—Geneial krou ledge 300 Marks

Papers 111, IV. V and VI—Any two subjects to be selec-
ted fiom the list of the optional subjects set out in para 2
below. Each subject will have two paptis,—200 Marks foi
cuch paper

(B) Interview tor Peisonahty Test (Sec Section II of this
Appcndixj of such candidates as may be called by the
Commission—Maximum Maiks : 300

2. I ist of optional subjects •

(1)

( l i )

(hi)
(iv)

(v)
fvi)

(vii)

(viii)

(ix)

00
(xi)

(Xll)

(xiii)

(xiv)

Agriculture
Agricultural Engineering

Anilmal Husbandry & Veterinary Science
Botany
Chemistiy
Chemical Engineering
Civil Engineering
Forestry
Geology
Mathematics

Mechanical Engineering
Physics
Statistics
Zoology
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Provided that the candidates will not be allowed to offer
the following combinations of subject? :

fa) Afjvicultuic and Aglinillural Eiib'u

(b) Agriculture, and Animal Husbandry & Veterinary
Science.

<c) Chemistry and Chemical Lnag.

td) Mathematics and Statistics.

(e) Of the Engineering subjects viz. Agricultural IMI-
gineering, Chemical Engineering, Civil Engineering
and Mechanical Engineei ing—not more than one
subject;

NoTb : The standard and syllabi of the subject's men-
tioned nbove arc given in Schedule to this Appendix.

General": 1. All the question papers for the examination
will be of conventional (essay) type,

2. ALL QUESTION PAPERS MUST BE ANSWERED
IN ENGLISH. QUESTION PAPERS WfLL BE SET
IN ENGLISH ONLY.

V The duration of each of iho papeis referred to above
will be three hours.

4. Candidates must wiitc the papers in their own hand.
In no circumstances, will they be allowed the help
of a scribe to write the answer for them*

5. The Commission haw discretion to. fi\ qualifying
mmks in any or all the subjects of the examination.

<t, Ff a candidate's handwiiling is not easily legible, de-
duction will be made on this account from the tot.il
murks olheiwisL accruing to him.

7. MarVs wil noi be allotted for ni:te siipcih'ciul iiiuw-
ledge.

H. Credit will be given tor OJdully, ellective and cwict
cv.piession combined with due economy of words in
all subjects of the examination.

4. In the question pjpers, where*.'i rcquiled, SI units
will be used.

10. Candidates should use only international form of
Indian numerals (e.g. 1, 2, 3. 4, 5, 6. etc) while
answering question papas.

11. Candidates are permitted to bjing and use battery
operated pocket calculator. Loaning or inter-chafig-
injj of calculators in the Fxnminition Hall is not per-
mit ted.

SI I IMuN M

Personality lest.— The candidate wijl he interview by a
Board of competent and unbiased observe! s who will have
before them a record of his careor. The object of ihe
Interwiev is to assess Sio persona] Mutability of the candi-
date for the Service. The candidate will be expected to
have taken an intelligent interest not only in his subjects of
academic study but also in events which are happening
around him both within and onts-ide hi» own state of coun-
try, as well as in modern currents of thoughts and in new
discoveries which should rouse the cmiosity of well educa-
ted youth.

2. The technique of the interview is not that of a strict
cross examination, but of n natural, though directed and
purposive conversation, intended Jo reveal mental quantities
of the candidate. The Board will pay special attention to
assessing the intellectual curiosity, critical powers of obser-
vation and assimilation, balance of judgement and alertness
of mind, initiative, tact, capacity for leadeihip ; the ability
for social cohesion, mental and physical energy and powers
of practical application ; intcgi tty of character; and other
qualities such us topo^i jphical sense, love for out-door lite
:inj the rtosiie to explore unknown and out of •way places

5CHB1WU-;

Tlje standard of papcm in General English and Geneial
knowledge will be stich ,as may be expetlea of a Science
or Engineering graduate of an. Indian University.

The scope of the S3'Uabus for optional subject papers for
the ExamiButron is broadly of the Honours Degree level i.e.
a level higher than the Bachelors Decree and lower than
the Masters Degree. In the case of Engineering subjects the
level correspotwis to the Bachelors Degree.

There will be no praclicul examination in any of the sub-
jects.

GENERAL ENGLISH

Candidates will be required to wri.'j an essay in English..
Other questions will be Resigned to test their understandimt
of finfliish. and workmanlike use of words. Passages will
usually be si?t for summary or precis.

GENERAL KNOWLEDGE

Generul Knowledge including knowledge of curicnt events
and of such matters of every day observation and experience,
in their scientific, aspects as may be esjiccted of an educa-
ted person who has not made a special study of any scie.nti-
Ike Subject. The paper will also include questions on Indian
Polity includiug the political system and the Constitution of
India, History of India and Geography of a nature which
the candidate should bo nlso to answer without special
study.

OPTIONAL SUBJECTS

Totul number of questions in the question pdpeis of op-
tional subjects will be eight. All questions will carry equal
marts. Each piipcr will be divided into two parts, v't7. Part A
and Part B each part cont.iinins four questions. Out of eiftht
questions, five questions are to be attempted. One question
in each pait will be compulsoiy. Candidates- will be 'required
to answer three more questions out of the remaining six
questions-, taking at le.ist one question from each Part. In
this way, at least lv.o questions will be attempted fiom each
P.'nt i c one compulsory quc^lion plus one more.

AGRICULTURE

(PAPER—U

Ecology and its ldevancc to man. natuial lesouices,
their sustainable management and conservation. Physical
and social etnironment as factors of ciop distribution and
production. Climatic elements as factors of crop growth,
impact of changing environment on ciopping pattern us. indi-
cators o£ environments. Environmetal pollution and asso-
ciated hazards to crops, animals', and humans.

Cioppins patterns in different agio-climatic zones of the
country, impact of high-yielding and short-duration varie-
ties on shifts in cropping patterns. Concepts of multiple
cropping, multistorey, relay and inter-cropping, and their im-
portance in relation to food pioduction. Package of practices
for production of impoitant cereals, pulses, oil seeds, fibres,
sugar, commercial and fodder crops, grown during Kharlt
and Ribi scions in different regions of the country.

Impoitant features scope and propagation of various
types of forestry plantations such as extension, social forcs-
Iry, agro-forestry, and natural forests.

Weeds their ctmincterislics, dissemination and association
with vanous crops; their multiplications; cultural, biological,
and chemical control of weeds.

Soil physical, chemical aDd biological propeities. Pro-
cesses and factors of soil formation. Modern classification
of Indian soils. Mineifll and organic constituents of soils and
their role in mnintaininR soil productivity. Essential plant
nutrients and other beneficial element,, in soils and plants.
Principle-, of soil fertility and its evaluation for judicious
fertiliser use, integrated nutrient nwnagement. Losses of
nitrogen in soil, nitrogen-use efficiency in submerged, rice
soils,, nitrogen fixation in soils. Fixation of phosphorus and
potassium m soils and the scope for their efficient use.. Prob-
lem xol1s afld their ieclnmsition iwlrioOs.



fax &-&HQ. U THE C-AZETTE OF INDIA, -I EBkUA&Y 10, 2001 (MAGHA 21, 1922) 147

Soil conservation planning on watershed basis. Erosion
.'aid run-off maaagQinznt in hilly, foot hills, ;md vnllcy lamb;
processes and factors affecting them, Diyland agriculture
."iid its problems Technology for stabilishinp agriculture pro-
duction in niinfod agriculture area,

Water-use efficiency in iclation to ciop pioduclnm, criteria
for sthedulinft iirigations, unys and means of reducing run-
u(T losses of urigalion water, Drip and sprinkler irrigation.
Waiaivfeo of walei-logged soils, quality of irrigation water,
effect of industrial effluents on <oil and wafer pojhition.

Kuim maniiy-jini-nt, scope, importance and characteristics,
Urm planning. Optimum icsource use and budgeting. Eco-
nomics of different types of farming systems.

Marketing and pricing of agricultur.il inputs jnd outputs,
price fluctuations and their cost; role of co-operatives in
iigricnlturjl economy; type; and system-* of farming and
factors atlcctinR them.

ApicultUtal cxtei/Muu, Us impoHJii^t; und lolc, methods of
cidkuttton at e%ienMini pnifummi's, H>uio-econonrfc survey
ana1 status oi big, s-mnil, and marginal farmers and landless
agricultural labourers; farm uttcJianizalion and its iole in
agricultural production und rural employment. Training pro-
giammes tor extension workers; lab-to-Iand programmes.

PAPER—]!

tel l Theory, cell stiucture, cell organelles and their func-
tion, c&ll division, nucleic acids—structure and function,
gene structure and function. Laws of heredity, their signi-
ficance in plant breedings. Chromosome structure, chromo-
somal aberrations, linkage and cross-over, and their signi-
ficance in recombination bieeding. Polyploidy, euploids und
anclipkiids. Mutation—micro and macro—and their role in
ciop inriorovernerit. Variation components of variation. Heri-
UbslHy, s-teviHty and incompatibility, classification and their
application in crop impiovcmcnt. Cytoplaijnie inheritance,
scx^linked, sex-influenced and scx-1 united, characters.

History of piling bleeding. Modes of lepiyduclion, selfing
.mil crossing techniqiieb. Oriyin and cvolutirvn of ciop plants,
ccnirc vvl' oiitjiri, law of homologous series, crop genetic ie-
scuicc;^conscrvation nnd utili7ation. Application of p.inci-
pie* of plant breeding to the impiovcmrtit of major field
ciop-\ Pine-line selection, pedigree, rnakS and recurrent selec-
lions, combining ability, its significance in plant breeding.
H>l>rid Vijtour und Its exploitation, biickcross method of
bieeding. brccdinu for disease und pest iesistance, role of
interspecific and intergencric hybridization. Rolo of biotech-
nology in plant breeding, Impiovcd varieties, hybrids, com-
posite; of various crop plants.

Seed technology, its importance. IMeient kinds of seeds
and their seed production and processing technique*. Role
of public and private scctois in seed production, piows-Jug
and marketing in India.

Fhysiojogy and its significance in ugriculture Jmbition,
surface tension, diffusion nnd osmosis. Absorption and trans-
location of water, lianspiration and vvvifer economy.

Enzymes and plunt pigments; photosynthesis—modern
concepts and factors affecting the process, aerobic and non-
aerobic rcspiraiicor, C, C and CAM mechanisms, Carbohy-
drntr«, protein and fat metabolism,

Giwlh and development; photopjiiodism .aid \ern.lli/>
lion. Auxin-i, IioimoBei, and other plant regulatois ani their
mcchaniRin of action and importance in agriculture Physio-
logy of seed development and pertnin ilion; doimancy.

Climatic requirement- and cultivation of jv,ajor fruits,
plarits, vegetable crojn aad flower plants; tho package of
practice and their scientific basis, TiauJling and marketing

problems of fiw'fs find vcgetftblcs. Principal methods of pre-
servation of important fruits and Vegclable products, proces-
sing techniques and equipment. Role of units and vegetables
in human nutrition. Raising of ornamental plants, and de-
sign and layout of luwris and gardens,

Diseases and pests of field vegetables, orchard and planta-
tion crops of India. Causes and classification of plant pests
und diseases, Principles of contiul of plant pests and
diseases. Biological control of pests and diseases. Integra-
led pest and disease mangoment. Epidemiology and fore-
casting.

Pesticides, their foimulations and modos of action, Com^
p.itibility with rhirobinl injulants Microbial toxins.

Storage pests and diseases of cereals and pluses, nnd their
control.

Food production and consumption heads in India. Na-
tional and Intermitiona! food policies*. Production, procure-
men', distribution and processing ccAisliainls. Relation of
food production k> national dietary pattern, major dcfic;cn-
cics of calorie and protein.

AGRICULTURAL ENGINEERING

PAPER!

Section A

1, Soil and Water Conscivation : Scope of soil and water
crnwrvi.tfon. Mechanics and types of erosion, their cauws.
Rainfall, runoff and sedimentation relationship1, and their
miM'imement. Soil ero'inn control measures—biological and
ei^'incviinj'; incJud JI^ sticmi h.nik pmtt-Ltion-veselative bar-1

Deis, contour bunds, contour trenches, controur stone walls,
contour ditches, teiTaccs, outlets and firassed waterways.
OiiUy contiol stnictures—temporal y and permanent—design
of permanent soil conservation structures 'Such ns chute, drop
•;r.ii Jiop in'cf .spilwiiys. Design of faim ponds and. percolation
pond1-, Principles of flood conlroi-flooil routing. Watershed
AlLnsgcmeiit—investigation. ^ planning and implcmeotation-—
election of uiioritj r.roa'; and water 'ihed work p'an, \^alelJ

hui vesting and moisture consulvation. Land development—
lcvolling, estimation of earth volumes and costing. Wind
Eiosion process—design of shelter belts and wind brakes and
their management. Forest (Conservation) Act,

2- Ari.il Photography and Remote Sensing : Basic oharac-
t.-nMics of photo^tapluc images, inteipretation Uys, equip-
ment for inteipietation, imageiy interpretation for land use,
Kcologi, soil and foi-estry.

Remote sensing—merits nnd demerits oi conventional mid
iunotc stniin? approaches. rlVpt' C[M satellite images., funda-
mentals of .satellite image interpretation, techniques of visunl
;ind digital intepie.'ations for soil, water and land use manage-
ment. Use of CIS in plannins and development of water-
sheds, foiests including forest cover, water resources etc.

Section B

3.Irrigation and Diuinagi; : Sources, of water for irriga-
tion. Wanning and design of minor inigaiton projects. Tech-
niques of measuring soil moisture—laboratory and in-siJu,
Scil-water-plant lelationships. Water requirement of crops.
Planning conjunctive use of surface and giound water, Measure-
meut of miration uater, measuring devicesr—orifices, weirs
:,nd flumes. Methods of irrigation—surface, sprinkler and
drip, fertigation. Irrigation efflcienccs and their estimation.
Design and construction of canals, field channels, underground
pipelines, hencisnlcs, diversion hana nnd sfmcturcs for road
crossing.
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Occurrence of ground walei, hyduuUcs of wells, types of
wells (tube wells and open wells) and then- construction.
Well development and t. sting. Pumps-types, selection and
installation. Rehabilitation of sick and failed wells.

Drainage—Causes ol wateiiogging and salt problems. .Me-
thod? ol drainage- dunnage or imgated and unimgated land1',
design ot suitace, SUD-SUI iLu,e ar.a vertical drainage systems,
Impiovetntiu and uiin/auon ol pour quality water. Reelama-
tion ot saline- nnd alkali sous, fcconomics of irrigation and
drainage systems. Use ot vasic \uncr tor irrigation—siand-
mus oi waste watei lor sustained nngation, feasibility and
economics.

4. Agriculltiial StHietu.es : Site selection, design and cons-
tiuction of farmstead—larm house, cuttle shed, dairy bain,
poultry shed, hog nousing, machinery and implement shed,
saotiago slructuicsi tor ioou grains (teed and iotajje. Design
and construction of fences and farm roads. Structures Tor
plant environment—gieen nouses, poly houses and shade
nouses. Common building maieuals used in construction—
timber, brick, stont, tiles, coiiLiete etc. and their properties
Water supply, drainage and sanitation systems.

PAPER-! I

Section ,\

1. farm Powei und Machine:y : AgucuLi.ual mechaniza-
tion and its scope Soun.es ol farm power-—animate and
electro-mediamcfii. 1 Meimodynamics, construction and
woiking of internal commisuon engines. Fuel ignition, lubri-
cation coonng and governing systems, of IC engines. Different
types ot tractor* onu pov.u uiicrs. i'ovn.r ii'insmi'ssion, giound
unvc, power take olt (p.l.o.) and control systems. Operation
and maintenance of farm machinery lor primary and second-
ary tillage. Traction theory, sowing, transplanting and intei-
culture implements and tools. Plant pioteclion equipment—
.sprayms a n t ' diu.iinr». Harvesting threshing and
commning equipment. Machinery for earth mov-
ing and land development—methods und cost esti-
mation. Ergonomics of mjn-moi.hnw system. Machine!y foi
hoiticulliirc and agro-foicitiy, feeds uncl forage. Haulage of
agricuituial and forest pioduce

2. Agro-enciy : 1 nergy icquiicmciils ot at'ijcultuial upeia-
tions and agro-procosjng. Selection, installation, safety and
maintenance of electric motois for apucultural applications.
Solar (thermal und photovoltaic), »md and bio-gas energy
and their utilisation in agriculture, (jasificilion of hiomass
for running fC engines and for electric powci gcnciation.
Hncrgy efficient cooking slu\es ard alternate cooking fuels.
Distribution of elecliiuty toi anicultuial .ind afiro-industiiul
applications.

Section B

}. Aiiculiuial Piocess hnineenng . lJosi halves,! lechnology
of crops and its scope. Hnginceiinii piopeities of agricultural
produces and by-products. Unit opei.itions—cleaning, grading,
hize Ieduction, densification, concentintion. dryingi/dehdfn-
tion evaporation filtration, fiec/ing and packaging of agricul-
tural produces nnd by-piixluch Matciiul handling equipment
—belt and screw conveyois, hin_U'l ^k-v.iio,s, theii capacity

and power requirements,

Piocessing of milk and daily pioduus—homolgenuation,
cream separation, pusteuriZidion, steiillzntion, spray and
roller diying, butter making, ice cream, cheese and shiikhand
manufacture. Waste and by-pioduct utilization—rice husk,
lice bran, sugarcane bagasse, plant jesidues and coir pith.

4. Inst) tunentation atid computer applications in Agricultu-
lal Engineering : Electronic devices and their characteristics—
lectifien, amplifiers, osci11:ito)s, multivibrators. Digital <-n-
cuits—sequential and combinaliomil systems. Application ot
microprocesKOis in data acquisition anj control of agiicul-
tural engineering pioccsses—measuiemcnt systems for level,
flow, strain, force, torque, power, pressure, vuccum and
temperature. Computers—introduction input/output devices,
central processing unit, memory devices, operating systems,
processors, keyboards and printeis. Algoiithhis, flowchort spe-
cification, programme translation nnd problem analysis in
Aeiicuitmal Fnijint'c-iills' Multimedia and Audio-Visual aids.

ANIMAL HUSBANDRY AND ^'ETERINARY SCIENCE

PAPER I

1. Animal Nminion—Energy sources, eneigy, metabolism
and requirements for maintenance and pioductjon of milk,
meat, eggs and wool, Evaluation ot feeds as sources of
energy,

1.1 1 rends in protein nutiition : Souicc of piotein meta-
bolism and synthesis, protein quantity and quality in rela-
tion to lesuiremcnts. Energy proiein ratios in lation.

1.2 Minorals in animal diet : Sources, functions, require-
ments and their relationship of the basic minerals nutrients
including trace elements.

1.3 Vitamins, Hormones and Cirowth Stimulating, subs-
tances : Sources, functions, requirements and inter-relationship
with minerals.

1.4 Advances in Ruminant Nutiition—Dairy Cattle :
Nutrients and their metabolism with reference to milk pn>
duotion and its composition. Nuirienl requirements for ca.vcs,
heifers, dry and mUKmg cowiv and bunajoes. Liimiatuons of
lation and broilers at different ages.

1.5 Advances in Non-Ruminant Nutrition—Poultry—Nul-
ncnts and their metabolism with lefeience to poultry, meat
and egg production. Nutrients I cquiremenls and feed formu-
lation and broiler at ditfcient j.ges.

1.6 Advances in Non-Ruminant Nutiition—Swine—Nutri-
ents and their metabolism with special reieicncc to growth
and quality of meat production, Nutiicnt requirement and
feed formulation for batoy-giowing and finishing pigs,

1.7 Advances- in Applied Animal Nutrition—A critical
review and evaluation of feeding experiments, digestibility and
balance studies. Feeding standards and measures ol food
energy. Nutrition requirements for growth, maintenance and
production. Balanced rations.

2. Animal Physiology

2.1 Growth und Animal Pioduciion—Pienatal and postnatal
giowth, maturation, growth curves, measures of growth, fac-
tors affecting piowlh, conformation, bodv composition meat
quality.

2.2 Milk Production and Rcpioduction and Digestion:—
Current status of hormonal control of niammaiy develop-
ment milk sccietion and milk ejection. Male and Female re-
production organ, their components and function. Digestive
organs and their functions.

2.3 Environmental Physiology : -Physiological relations
and their regulation; mechanisms of adaption, environmental
factors and regulatory mechanism involved in animal be-
hi)\'iour. methods of contiolling climatic sliess-.

2.4 Semen quality : —Preservation and Artificial Insemina-
tion—Components of semen, composition of spermatozoc,
chemical and physical properties of ejaculated semen, factors
affecting semen in vivo and in vitro. Factors affecting semen
pioduction and quality prcseivation, composition of diluenti,
sprem concentration, transport of diluted semen. Deep
Freezing techniques- in cows, sheep and goats, swine and
poultry. Detection Of oesims and time oi inseminntion for
better conception.

3. I iveslocfc Production and Management :

3.1 Commercial Dairy tawning—Comparison of dairy tann-
ing in India with advanced counliies, Dairying under mixed
farming and as a specialised faiming, economic dairy farm-
ing, Stalling of a dany farm. Capital and land requirement,
organisation of the dairy farm. Procurement of goods, oppor-
tunities in dairy farming, factors determining the efficiency
of dniry animal. Herd recoiding, budgeting, cost of millc
production; pricing policy; Personnel Management, Develop-
ing PiactLcal and Economic ration for dairy cattle; supply
of greens throughout the year, field and fodder requirements
of Dairy arm, Feeding regimes for day and young stock and
bulls, heifers and breeding animals; new trends in feeding
young and nduit stock; Feeding molds.
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3.2 Commevci.il meat, cgq and \\ool production—Deve-
lopment of niacrical and economic rations for sheep, ijoats,
pigs, inbbiti ju.l POLIIIIV Suptply of Krecns, fodder regimens
for young mid maruic -nock. New tiends in enhandnR pro-
duction and management. C apital and land requirements and
socio-econotuic concept.

3.3 Feeding and management of animals under drought,
flood and other natuml calamities.

4. Genetics and Animal Hi ceding

Mitosis and Moiosis; Metidclian inheritance; deviations to
Mcndcliun /{enelics; Expicssion of genes; Linkage and cross-
ins ovci; Sex deteimirmtion, tc\ influenced and sex limited
characters; Blc'o.l _ri>"ip-- and polymorphisms Chromosome
abbeiation1; Gene and lls. 'snuctuic;~ON"A as a j/cnelic mate-
rial; Genetic i-oJc and piotem synthesis: Rccombinant DNA
technology, Mutations, types of mutations, methods foi
detecting mutations ami mutation rate.

4.1 Population Genetics Applied to Animal Breeding

Quantitative Vs. qualitative traits; Haidy Weinberg Law;
Population Vs. individual; Gene and jjenotypic frequency",
Forces chancing L'onc frequency; Random drift and small
population*; Thcoiy of palh coefficient Inbteedinp, methods
of estinwiriu' uibrecdinn coefficient, svrtetns of inforecdine;
Effective pomilation <ize: B ceding value, estimation of breed-
ing value, dominance and epiitatic deviation; Partitioning of
varhtion; GenoLyp.; x environment coirelation and genotype
x enviionmi-jii interaction; Role of multiple measurements;
Resemblance bctwrui lekuKc-.,

4.2 B/oedint* Jsviternt

Heritnbility. lepeatttbilitv and «enetic and phenotypic cor-
relatiorw th ji- method-, of estimation and piecision of csli-
malcs, Aids to selection ,md their relative merits; Individual.
pcdi<ncc. fumiH and within family selection; Projrcnv testing:
Methods of sHpction: fonstruction of selection indices and
the(<- uses- Comniiuitivc evaluation of nenctic gains through
various selection methods Indirect selection and Correlated
resivuw Inhr"i"diiia, nniiiBdinir. cross-'bteedins and synthesis
of breedr, Crosiintj of inhred lines for commercial produc-
tion: Sdection for (jpn?!.il and specific combininc ahiiilv:
Breeding fir thrc-hnU • harnctei^

1J\PPR II

1. Health and Hygiene

1.1. Histology and Hist clerical Techniques :

Stains.—rhpmicals clflssiOcaiion of stains used in biological
work-—BrmcioV"! of c^itiinn tissues—mordants—nrooresslve
& Trsreisive stains—diffeiential staining of cytoplasmic and
connective t i - w elf-m-'nt"—Methods of preparation and
proce^sinff ot tissues—c.flloldin pmbeddinu—Freezlna mic-
roinmv—Mi.-mj HIM _n-ir,hi T>|J iriirrof.cor.1" »ind eleclum
miernicnri©. t^tnlnRy—ctiuctui'c of cell, oraanells & Inclu-
sionR1. cell division—cell tvpos^Tissues and their classifica-
tion—embrvonic aivl cdult tissues—C-omp^rativc histolopv
of orpins "••—vatinhi. Neivuus. digestive, Tesoiratory,
'musculo—•str'let.il and viouenital ' systems— Fndocrine
pl.mtls—Inte_p,umcnl —K-nse oipiius

1.2 Rmbryolosy :
Fmbrvolotiv of vei.chratfs with special reference to aves

and drunt^tic marnmals.—trametoecnesLs—fertilization—ceim
I.iver foelnl membranes k placentation—types of placenta
in domeifit. man1'*!'is — l'»r ito'iicv—twins &. i'\inninii —
orKanoaeli!-'-^- cri i |.iv • derivatives—cndodcimnl, meso-
dermul .md rciolLimd deriv.ilncs—

(.1. Bo\i'i^ ^n.il.)/"1"!'—Rec'un.il Anatixny :

Paranasa! sinu-e, of OX—surface anatomy of srdKaiy
ftlundi Regional annlomv of inCraorbital, maxillary, mandi-
buloalveoUr. mLiilnl <̂  i_ornnal nerve block—Regionul
onntomv of namvcrtebi.il noives. otidental nerve, mcd;an,
nlnar & riitlial n.-ives- -t'bul fibular and dicital nerve—
Crani'tl iv:r\ i> — st' uefur'"J involved in epidural anaes;hc'ia~-
snnfTflciui lymnh nodes—tin face anatomy of visceral o w s
of thoracic nbi'nminal and pHvic cavities—^comparative
features of louomoUn nnnritun Si their application m the
biomechanics of mnmmali.m hndv.

1.4 Anatonv of Fo^vl •

MusCiJo—skflflirl -iv ,i in -UiuLtional anatomy ia jeliulon
to respiiation and liyinu,. digevhon and t-pg production,

1.5 Physiology of blood and it-, circulation, respiration;
excretion. Endociino clunds in health .ind uiseasc,

1.5.1 Blood constituent .

Properties and functions.—blood cell formation—Haemo
globin synthesis and chemKtiy--plasma protcini pioduction.
•classification and properties; coagulation of blood; Hatmor-
•rhagic disorders—^nnticoagnlants^ blood groups—Blood
volume—Plasma cvpandTs—BuKer systems in blood, Bjochc
mical tests and their significance in disease diagnosis.

(.5.2 Circulation :

Physiology of heatt, cudiic cycle—heart sounds, hemi
beat, electrocai-diogram^, Work and efficiency of h e a r t -
effect of ions on he;ut hmdion—•metabolism of cardiac
muscle, nervom and chemical regulation of heart, effect of
temperature and stress on hcait, blood pressure and hypci-
tension, Osmotic regulation, arterial pulse, vasomolor Kgu-
lation of circulation, shock. Coronary & pulmonary cir-
culation - Blood - Brain bat net- - Cerebrospnal fluid -
circulation in birds,

1.5.3. Respiration :

Mechanism of respiuition, Transport .ind exchange of
gases - neural control of respiiaiion - i-hemorccenlnrs -h\-
noxia - respiration in birdr,

1.̂ .4. Excretion :

StiULluie and function of kiduey - formation of mine -
methods of studying renal function - renal le.Quh'tioti of
acid - base balance; physiological constituents of minis -
rcnul failure - passive venous coneetJion - Urinary iecrea-
Uon in chicken—Sweat glands mil Iheii function. UJpchc-
mic-iil fc-,1'. I'OI in in.II \ d\ ".function

1 5.5 Finlo;rine glands :

Functional dividers the'u s>mptoms and diagnosis, S>n
thesis of hotnioncs, mechanism and control of secretion—
hormonal iccepiois— classificiiluDj ; rid function.

1 6. General kfowlpdpc of ph'>rniacology find therapeutics
of diur-> :

Cellular level of pharmacodynamics and pharmacokinc-
tics—Drugs acting on fluids r.nd electrolytr- balance—drugs
auinc oti Autonomic nervous svst^ni—"Modern concepts of
anacsthesiu nnd dissociiitivp nn.Testhrtics—A.utocoid1--—^Antimi-
crobuds and princiulet, of chemotheimny in micro-bial injec-
tion^—use of hoimoncs in therapeutics—chemotherapy of
paiwitic infections—Dnm nnd economic persons in the
Klible tissues of aniinals--chemo'herapy of Neoplastic dis-
eases.

1.7. Veterinary Hygiene with reference to water, air anJ
habitation :

Assecsment of pollution of v ulei ')'( and soil—Impor-
tance of climate in animal hraltli- elfe;t of cnviionment on
animul funclion ond p^if'nm;u\-s—n-Kit'Onshiu betweru in-
dustrialisation and tinimal at-riculture—pninrd honsinir re^
quifemi-nts for specific d'tep.ories 01" domestic animals viz.
prcun-nt cows A: sows, intlk-inc cnv\s, bvoil-r birds—stress,
.sli.'in ,S r c-luctivity ;n u-lrinn In nnim il habil.ition.

2, Animal Diseases :

2.1 I'.ithoecnesh, svmntoms, no'-tmoitum lts'Cns. dijph
nosis, and control of inflation disca'fs fit callle, pigi 'ind
roullry, horse:, sheep :\r.A goats

2.2 Riiologv, svmntriui,, diaeniv. •., ire'iiivent of pro-
duction diseases of cattle, pi'j and poultry
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3 3 lVficbnoy tl i^ses of domestic nnimfls m J hiul-.

2.4 Di;u-1OM-, and ucaimmL t»f nonspecific condition like
impftclion. Moat, Diunluvti, Iniligcslion dehycliutbn, stroke,
polsioning.

2.^ Diagnosis .md ticaiment of ncuiolopic.il di\oider^

2.6 Principles nnd method*, of Jmmiinis.itit.ni of m'lni.K
against specific diserists—haid immunity—disease fiee /on."
•—'zero' disease concept—chemoprophyla^is.

2.7 Anaesthesia -local, regional and gener.il—pre^nestlu-
lic medication, Symptoms and surgical intcifcicnLC in finc-
twes and dislocation, Hernia, choking, abomassal disp! •ce-
ment—Caes.'irian operations, Rumenotomy—Castrations.

2.8 piMMise investigation techniques—Materials, for Icbo-
i\,lory investigation—Fstnblishmcnt Animal Health Centres —
Di»ense fcee zone.

3 Veterinary Public Health

3. i Ziwnoses :

( I'lSMlicatioti, definition ; role <-f unimals i; nd birds in
prevalence and transmission of monotic discuses—ocrup-.i-
iional ^oonotic diseases.

3.2 Epidemiology •

Principles, definition of epidemiological term*,, application
of epldemiolopicnl niensuies In the study of ditCL.sc? iind
disease contiol. Fpideiniologncal fci.tiires ofl air, wnter and
f'ioi.1 bome infections.

3.3 Veterinary Jurisprudence:

Rules and Regulations for improvement of animal quality
and prevention of nnimal diseases—state and control Rules
for prevention of animal and animal product borne diseases—
5-P- C.A.—veterolegial cases^—certificates—Material!; and
Methods of collection of nmples for veterolcgal investif-
(ion.

4, Milk and Milk Protiuct Technology :

•1.1 Milk Technology :

Organization of mral milk in'ocurement collection nnd
transport of raw milk.

CJuality, testing and grading raw milk, Quality Stoiage
Srades of whole milk, Skimmed milk nnd crenim. Process-
ing, packaging, storing, distributing, m a i l i n g defects unJ
their control and nutritive properties of the following milks •
Pasteurized, -.tand^rdized, toned, double toned, sterilized,
homogenized, iccomtitutcd, i(.-combined mid flavoured milks.
Picparation of cultured milks, cultureii and their manaje
ment, yoghurt, D;ihi, I â si and Srikhand.

Ptep<T-Ht;on of JlRvoured jnd sicii'i/td milks. LCKUI siund.
nrds, Svinitation requirement for clean and Rafe milk and
for the mill; plntit eqitrpjnont.

1,̂  Milk "'inJiicfs Trchnolo^- •

Selection of uivi inatcimls, ntsembling, piodutlion, pjott
sin;, storinj*. diblnbut'Jis nnd mrurketing milk products si'-li
as Huttcr, Glicc, KJion_ Qiannn, Ĉ ŵ ĉ e ; Condensed, ovapo-
i:ttcd, dried milk ami baby food; Ice cream and Kulft; by
prodiiLt1 ; whey piuducls, butter milk, luctovo nnd casein.
ILjtinjj. Gniding, judging milk pioductv—BIS and Agnjisak
••pjcificjtions, legiil standards, quality control nutritive pi<_-
pcitio1'. Pncknging, processing jnd operational tontrot Cosi-.

?. Mdit Hvfienc and Tcchnologj :

M Mi'nt Hygiene •

5 1,1 AnLu moitcm can; itnd management of food ani-
mals, stunning, slaughter and dressing operations; abattoir
Iequipments nnd designs; Meat inspection procedures and
judgement of carcass, meat cuts—-drading of carcass mc-Lit
cuts-r-dutiLS and functions nf Velerinaciaris in Wh-»l"esomo
meat production.

5.1.2 Hygienic metliotk of handling production of meat—
spoilage «f meat and control measures—-Post slaughter phy-
sicochemicnl ch.'nges in meat and factors that influence
tliem—Quality improvement methods!—Adulteration of meat
and defection—Regulntorv piovisions in Meat trade and
Industry.

5.2 Meat Technolojry

5.2,1 Physical nnd chemical chaioctcrlstics of meat—.me.:t
emiitsionii.—methods of preservation of meat—curing, can-
ning, irrndiulion, packaging of meat and meat product* < meet
products and formulations.

5.3 Bypiodtich

Slaughter house by pioducts and their utlliMilion—Edible
and inedible byproducts—social and economic implications
of proper utili'telion of slaughter home byproducts—Orgim
product- for food nnd Pharmaceuticals.

5.4 Poultry Products Technology

Chemical composition and nutritive value of poultry
meat, pic slaughter care and management. Sloughtering
techniques, inspection, preservation of poultry mot, and
pioducts Legal and RTS standards.

Structure, composition anil nutritive value of eggs. Micro-
bijl spoilage Pn\icrvnti<'h u'nd miiintennnce. Matkcting:
of poultiy meat, cgt;\ t.nd pioducts.

5.5 Ribbil/Hu Animal frtrmiiig,—Caic and management
ol iahl-11 nii>,:l pjoduclicfc. Disposal nnd utilisation of fur
and w.ji;' iiml lecvtlinp of waslc by products, liiadinr; of
w ool,

fi. Extension.—Basic philosophy, objectivet>, concept and
principles of extension. Different Methods adopted to edu-
cate farmers and rural conditions, Generation of techno-
logy, il«. transfer and feedback. Problems of constiuints in
transfer of technologv. Animal husbandry programmes for
nirnl development.
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BOTANY

PAPER—1

1 Microbiology and Plant Pathology—Viruses, baetcna,
ind plasmids—structure and reproduction. General account
of infection Phytoimmunology. Applications of micro-
biology in agriculture, industry, medicine and pollution con-
trol in EU soil .ind water.

Important plant diseases* caused by viruses, bacteria, my-
LQplasma, fungi and nematodes. Modes of infection and
dissemination. Molecular basis of infection and disease re-
sistance /defence Physiology of parasitism and control mea
sure* Fungal toxins

2 Cryptogams—Algae, Fungi, Bryophytea, Ptendophytes
-structuie and reproduction from evolutionary viewpoint

Distribution oi Cryptogams in India and their economic
potential

3 Phiinci ogdms —Gymnosperms . Concept of Piogj-
-nnospcrms Classification and distribution of Gyrrmospcnns
Stlicnt feature-, of Cycadales, Conrferales and! Gnetnles, their
structures and reproduction. General account of Cycadofili-
;ales, Bennettitales and Ctordaitales

Anguospernis.—Systematic1, an itom> embiyology prl}
nology nnd phylogcny

Comparative account of various systems of Angiosperm
Classification Study of angioqpermic families—MagnoHJa-
t.eae, Ranunculfxeae, Brassicaceae (Cruciferae), Rosaceae,
Leguminosae, Euphorbiaceae, Malvaceae-, Dipterocarpaccac,
/Vpiaccac. (Umbellifcrae), Asclopiadaceae, Verbenaceae, Sola-
naceae, Rubiaccac, CucurbiUceae, Asteraceae (Compositac)
Poacear (Gr&mineae"), Areciceae (Palmar), Lilinceac Mus;i
ceac, Orchtdnceae.

Stomiia and then types Anomalous secondary growth,
Anatomy of C 3 and C 4 plants.

Development of male and female gemetophytes, polhna
Uon, fertilization Endosperm—Its development and function
Patterns of embryo development Polyembrvony npompxis
Applications of palynology.

4 Plant Utility and Exploitation—Origin of cultivated
plants. Vavilov's centres of origin Plants &s sources for
food, fodder, fibres, spices, beverages, drugs, narcotics, in-
secticides, timber, gums, resins and dyes.

Latex, cellulose Starch and their products Perfumery
Importance of Ethnobojany in Tndian context Energy plan
;ation Botanical GErdens and Herbaria.

5 Morphogenesis.—Tofipotency, polarity, symmetry and
differentiation. Cell, tissue, organ and protoplast culture
fSomatic hybrids and Cybtids

Paper—H

1. Cell Biology.—Techniques of Cell Biology. Prokar
yotic and eufcaryotic cells—structural tnd ultrastmctural
details. Structure and function of extracellular matrix oi
£CM (cell wall) and memberane*-ceH adhesion, membmnc
transport and vesicular transport. Structure nnd function of

8—451 GI/2000

coll oiganelle, (chloroplasts, mitcchondna, ER, ribosomes,
endosomes, lysosomes, peroxisomes, hydroge.nosome). Nu-
cleus, nucleolus, nuclear pore complex Chromatin and
nucleosome Cell signalling and cell reccptois Signal trans-
duction (G-1 proteins, etc) Mitosis nnd meiosis , moleculaL
basis ot u-ll cycb Nimroucjl nnd suuctuial variations ia
chrumosoines and their significance Study of polytcne,
lampbrush and B-chromosomes—structure, behaviour and
significance

2 Genetics, Molcculai Biology and Evolution—Develop-
ment of genetics, and gene versus allele concepts (IPseudoal-
Itlcs) Quantitative genetiLS and multiple factors Linkage
nnd crossing ovci—methods of gene mapping including mole"
culai maps (idea ol mapping function) Sex chromosomes
• . u i d M V J l i l t e d n i i ^ i i i M n . , s e x ( J w i e j m j n a t i o n a n d m o l e c u l a r

basis of sex differentiation Mutations biochemical and mole-
Liilnr basis) Cvtoplasmic mhontance and cytoplasmic genes
(including genetics of male sterility) Pnons and priori hy-
pothesis,

Structuie and synthesis oi nucleic acids and proteins

Genetic code ind regulation of gene expression.

Multigene families

Otig&mc evolution—evidence-., mechanism and theories.

Role of RNA m origin and evolution

1 Plnnt Breeding Biotechnology and Biostatistics.—
Methods of plant bleeding—introduction, selection and hy-
bridization (ipcdigree, Inckcjoss mass selection bult
method) Male sterility and hctcrosis breeding Use of
apomixus in plant breedmg. Micropropagation and genetic
engineering—methods of transfer of genes and tilinsgenic
crops ; development and use of molecular marker^ in plant
breeding

Standard devwlion and coemcicnt of variation (CV), Tests'
of significance (Z-test, t-test and chi-square tests). Probabi-
lity and distributions (normal, binomial and Poisson distri
lotions) Coj relation and regression

•4 Physiology and Biochemistry—Water lclations, Mine-
lal nutrition and ion transport, mineral deficiencies. Photo-
nnihcsis—photochemical reactions photophosphorylation aid
carbon psihway, including C pathway (photorespiration). C,
C and CAM pathways Respiration (aneroblc and aerobic'
incliidins fermentation)—electron transport chain and oyt-
d<itive phosphoryJation. Chemioimotic theory and ATP
synthesis Nitrogen fixation end nitrogen metabolism. Fn-
rymes coenzymes, energy transfer and energy conservation
Importance of secondary metabolites. Pigments ^ photorr-
ceptors (plastidial pigments and phytochrome). Photopen-
odism and flowering, vernalization, senescene. Growth sub-
stances—thei, chemical nature, role and applications in jnri-
horhculture, growth indices, growth movements Stress phy
siolog\ (henl v.mei, wlmity mctnl) Fiuit and seed physi-

lOB̂  Doim.incv stninup i n J f - r m m n ^ of s e e d p m J t

lipeninc—it-J molecular basis and manipulation

t I-colosi .nd Plant Geognphv -Ecological factors
Concepts and dynamics of community. Plant succession
Concepts of biosphere Ecosystems a n d their conservation
Pollution and its control (incii.d.np phytoremediationl
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Parent types of India—afforestation, deforestation and
social foiestry. Endangered plants, cndcmism and Red Data
Books. Biodiversity. Convention of Biological Diversity,
Sovereign Rights and Intellectual Property Rights. Biogeo-
chcmitul cycles. Global warming.

CHEMISTRY

PAPER—I

1. Atomic structure

Quantum theory, Heiaengerg's uncertainty principle, Schro-
dinger wave equation (time independent). Interpretation of
wave function, particle in one-dimensional box, quantum
numbers, hydrogem mom wave functions. Shapes of m, p
and d orbitals,

2. Chemical bonding

Jonjc bond, characteristics of ionic compounds, factors
affecting stability of ionic compounds, lattice energy, Born-
JHaber cycle; covalent bond and its general characteristics,
polarities of bonds jn molecules and their dipole moments.
Valence bond theory, concept of resonance and resonance
energy. Molecular orbital theory (LCAO method) ; bonding

in bomonuclear molecu'es : H+a, H, to Nct, NO, CO, HF,
CN CN, BPHJ mid CO,. Cnmpnriwn of valence befad and
mo'-rn'iT- orbital theories, bond oidn\ bnnd strength and
bond length.

3. Solid state

Forms of solids, law of constancy of interfacial angles,
crystal systems and crystal classes (crystalloBraphic groups).
Designation of crystal faces, lattice structures and unit cell.
Laws of rational indices. Bragg's law. X-ray diffraction/
by crystals. Clow packing, radius ratio rules, calculation of
some limiting radius ratio values. Structures of N a d , ZnS,
CsCl, CaF», Cdla and rutile. Imperfections in crystals, stoi-
chiometric and nonstoichlometric defects, impurity defects,
semiconductors. Elementary study of liquid crystals,

4. The gaseous state

Equation of itate for real gesos, inter-molecular interac-
tions, liquificatioo of gasesi and critical phenomena. Max-
well's distribution of speeds, intermolecular collision!*, colli-
sions on the wall and effusion.

5. Thermodynamics and statistical thennodymamics

Thermndynnmic systems, stntei and processes, work, heat
and internal energy; first law of thermodynamics, work done
on the systems and heat absorbed in different types of pro-
cesses ; calorimetry, energy end enthalpy changes in various
processes and their temperature dependence.

Second law of thermodynamics ; entropy as n state funo
tion, entropy changes in various processes, entropy—reversi-
bility and irreversibility. Free energy functions; criteria for
equilibrium, relation between equilibrium constant and ther-
modynamic quantities ; Nernst heat theorem and third law
of thermodynamics.

Micro and macro states; canonical ensemble and canoni-
cal partition function ; electronic, rotational and vibrationa)

partition functions and thennodynamic quantities; chemicul
equilibrium in Ideal gas reactions.

6. Phase equilibria and solutions

Phase equilibria in pure substances; Claushis-ClapeyroiJ
equation; phase diagram for a pure substance; phase equili-
bria in binary systems, partially misciblc liquids—upper and
lower critical solution temperatures; partial molar quantities,
their significance and determination; excess thermodynamk
functions and their determination.

7. Electrochemistry

Debye-Huckel theory of strong electrolytes and Debye-
Huckel limiting Law for various equilibrium and transport
properties.

Galvanic cells, concentration cells; electrochemical series
measurement of e.m.f. of cells and its applications; fuel
cells and batteries.

Processes at electrodes; double layer at the interface:
rate of charge transfer, current density; overpotential; elec-
troanalytical techniques—voltametry, polarography, arnpenv
metry, cyclic-voltarnetry, ion selective electrodes and their

8. Chemical kinetics

Concentration dependence of rate of reaction; differential
and integral rate equations for zeroth, first, second and frac-
tional order reactions. Rate equations involving reverse-,
parallel, consecutive and chain reactions; effect of tempera-
ture and pressure on rate constant. Study of fast reactions
by stop-flow and relaxation methods. Collisions and transi-
tion state theories.

y. Photochemistry

Absorption of light; decay of excited state by different
routes; photochemical reactions between hydrogen and halo-
gens and their quantum yields.

10. Surface phenomena and catalysis

Adsorption from gases and solutions on solid adsorbents
adsorption isotherms—Langmuir and B E.T. isotherms; deter-
mination of surfEJce area, characteristics and mechanism of
reaction on heterogeneous catalysts.

11. Bio-inorganic chemistry

Metal ions in biological systems and their role in ion-
transport across the membranes (molecular mechanism),
ionophores, photosynthesis—PST. PSTI; nitrogen fixation,
oxygen^uptake proteins, cytochromra and ferrodoxins.

12. Coordination chemistry

(a) Electronic configurations; introduction to theories of
bonding in transition metal complexes. Valence bond
theory, crystal field theory and its modifications; applica-
tions of theories in the explanation of magnetism and elec-
tronic spectra of metal complexes.

(b) Isomerism in coordinstion compounds. 1UPAC no-
menclature of coordination compounds; stereochemistry of
complexes with 4 and 6 coordination numbers; chelate effect
and polynuclear complexes; trans effect and its theories;
kinetics of substitution reactions in square-planar complexes:
thennodynamic and kinetic si ability of complexes.

(c) Synthesis and structures of metal carbonyls; carboxy-
late anions, carbonyl hydride^ and metal nitrosyl compounds-
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(d) Complexes with aromatic systems, synthesis, strua-
turc and bonding in metal olefin complexes, alkyne com-
plexes and cyclopcntadienyl complexes coordlnativc un-
taturation, oxidatlve addition reactions, insertion reactions,
fluxioral molecules nnd their characterization. Compounds
with mctaljmetal bonds and metal atom clusters.

13. General chemistry of 'f block elements

LanthanjdeS and attfinidesi; separation, oxidation Mate*,
magnetic and spectral properties; lanthanide contraction.

14. Non-Aqueous Solvents

Reactions in liquid NHs, HF, SOi and HsSOi. Failure of.
solvent system concept, coordination model of non-aqueous
Solvents. Some highly acidic media, fluoro&ulphuric acid
and super adds.

PAPHR-II

1. Delocah'sed covalent bonding :—Aromaticity, anti-aroma-
ticity; annulenes, azulcncs, tropoloncs, kekulene, fulvencs,
sydnones.

2 (a). Reaction mechanisms :—General methods (both
kinetic and non-kinetic of study of mechanisms or organic
reactions' illustrated by exampleiy—JUSC of isotopes, cross-
over experiment, intci mediate trapping, stereochemistry;
energy diagrams of simple organic reaction—transition states
and intermediates; energy of activation; thermodynamic con-
trol and kinetic control of reactions.

(b) Reactive intermediates :— Generation, geometry, stabi-
lity and reactions of carbonium and carbenium ions, carban-
ions, free radicals, carbenes, benzynes and nitrenes.

(c) Substitution reueti'MLv :—SN1, SN2, SNi, SN1', SN2\
SNi' and SRN1 mechnn'smsj neighbouring group participa-
tion; electrophilic and nucleophllii; reactions of aromatic
compounds including simple licterocyclic compounds—pyrrole,
furan, thiophene, indolc.

(d) Elimination reactions, :—El, E2 and Elcb mechanisms;
orientation in E2 reactions—Saytzeff and Hoffmann; pyrolytic
3yn elimination—acetate pyrolys-is, IChugaev and Cope elemi-
nation.

(o) Addition reactions :— Electrophilic addition to C — C
UndC » C nuclcophilic addition to C = O, C=N, conjugated
oleflns and carbonyls.

(f) Rearrangements :~Pinacol— pinacolone, Hoffmann,
Beckmann, Baeyer—Villiger, t-avorskn. Fries, Claisen, Cope,
Stevens and Wagner—Meerwein rearrangements.

3. Pcricyclic- reactions :—Classification and examples;
Woodward—Hoffmann rules*—electrocycllc reactions, cyclo-
addltlon reactiotas 12+2 nnd 4+2 undl] und sigmatropic shifts
[1, 3; 3,3 and 1,51, FMO approach.

4. Chemistiy and mechanism of reactions :—Aldol conden-
sation (including directed aldol condensation), Claisen con-
densation, Efieckmann, Perkin, Knoevenagcl, Wittig, Clem-
mensen, Wolff—Kishner, Tannizzaro and von Richtcr reac-
tions; Stobbe, benzoin and acyloin condensations; Fischer
indole synthesis, Skraup synthesis, Bischler—Napieralski, San-
dmcyer, Reimcr—Tiemunn uid Roformatsky reactions.

5. Polymeric Systems

(a) Physical chemistry of polymers :—Polymer solutions
and their thermodynamic properties; number and weight
average molecular weights of polymers. Determination of
molecular weights by sedimentation, light scattering, osmotic
pressure, viscosity, end group analysis methods.

(b) Preparation and properties of polymers :—Organic
polymers—polyethylene, polystyrene, polyvinyl chloride.
Teflon, nylon, terylene, synthetic and natural rubber. Inor-
ganic polymers—phosphonltrilic haUdes, borazines, sllicones
and silicates.

(c) Biopolymere :—Basic bonding in proteins, DNA and
RNA.

6. Syntheiic uses of reagents :—OsOi, HlOi, CrOa, Pb
(OAc)«, &O», NBS, BaHo, Na-Liquid NHa, LiAlHi, NaBHt,
)i-BuU M*^PBA.

7, Photochemistry :—Photochemical reactions of simple
organic compounds, excited and ground states, singlet and
triplet states, Norrish—Type I and Typo II reactions.

8. Principles of spectroscopy and applications in structure
elucidation.

(a) Rotational spectra :—diatomic molecule1*; isotopic eub-
sSitutioQ and rotational constants.

(b) Vibrational spectra :—diatomic molecules, linear tria-
tomic molecules, specific frequencies of functional groups in
polyatomic molecules.

(c) Electronic spectra :—Singlet and triplet states. n->
n*and7C-Mc * transitions; application to conjugated double

bonds and conjugated carbonyls—Woodward-Fieser rules.

(d) Nuclear magnetic resonance :—Isochronous and aniso-
chronous protons; chemical shift and coupling constants;

Application of H1 NMR to simple organic molecules.

(e) Mass spectra :—Parent peak, base peak, daughter peak,
metastablo peak, fragmentation of simple organic molecules;

£ —cleavage, McLafferty rearrangement.

(f) Electron spin resonance :—Inorganic complexes and
free radicals.

CHEMICAL ENGINEERING

Paper I

Section A

fa) Fluid and Particle Dynamics

Viscosity of fluids. Laminar and turbulent flows. Equation
of continuity and Navier—Stokes equation—Bernoulli's theo-
rem. Flow meters. Fluid drag and pressure drop due to fric-
tion, Reynolds Number and friction factor—effect of pipe
roughness. Economic pipe diameter. Pumps, water, air/steam
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jet ejectors, compressors, blowers and fans. Agitation and
mixing of liquids. Mixing of solids and pastes. Crusting and
Grinding—principles and equipment RIttinger's and Bond's
lows, Filiration hnd filtration equipment. Fluid-particle mecha-
nics—free and hindered settling. Eluidisation and minimum
fluidization velocity, concepts of compressible and incompres-
sible flow. Transport of Solids,

(b) Mass Transfer

Molecular diffusion coefficients, first and second law of
diffusion, mass transfer coefficients, film and penetration
theories of maas transfer. Distillation, simple distillation
relative volatility, fractional distillation, plate and packed
columns for distillation. Calculation of theoretical number of
plates; Liquid equilibria. Extraction—theory and practice;
Design of gasabsorpLion columns. Drying, Humidification,
dehumidiflcation. Crystallisation, Design of equipment.

(c) Heat Transfer

Conduction, thermal conductivity, extended surface heat
transfer.

Convection—free and forced. Head transfer coefficients—
Nusseii Number. LMTD and effectiveness. NTU methods for/
the design of Double Pipe and Shell & Tube Heat Exchangers.
Analogy between heat and momentum transfer. Boiling atid
condensation heat transfer. Single and multiple—effect evapo-
rators. Radiation—Stefan—Boltzman Law, emlssdvity and
absorptivity. Calculation of heat lopd of a furnace. Solar
heaters.

Section B

(d) Novel Separation Processes.

Eduilibrium separation processes—ion-exchange, osmosis,
electro—dialysis, reverse osmosis, ultra—filtration and other
membrane processes. Molecular distillation. Super critlca!
fluid extraction.

(e) Process Equipment Design.

Factors affectinc vessel design criteria—Cost considerations.
Design of storage vessels—vertical, horizontal spherical,
underground tanks for atmospheric and higher pressure. Design
of closures flat and eliptical head. Design of supports. Mate-
rials of construction—characteristics and selection.

(f) Process Dynamics and Control.

Measuring instruments for process variables like level,
pressure, flow, temperature pH and concentration with indica-
tion in visiml/pneumatic/analotB/digital signal (forms. Control
variable manipulative variable and load variables. Linear con-
trol—Laplace transforms. PID controllers. Block diagram
representation. Transient and frequency response, stability of
closed loop systems. Advanced control strategies. Computer
baaed process control.

Paper II

Section A

(a) Material attd energy Balances

Material and energy balance calculations in processes with
rccycle/fwdw/purge. Combustion of solid/liquid/

gaseous fuels, stoicihiomctric relationships end execs nir re
quirements. Adiabatic flame temperature.

(b) Chemical Engineering Thermodynamics

Laws of thermodynamics PVT relationship for pure com-
ponents and mixtures. Energy functions and intcr-relution-
ships—Maxwell's relations. Fugacity., activity and chemical
potential. Vapour liquid equilibria for ideal/non-ideal, sinsfe
and multicomponent systems. Criteria for chemical reaction
equilibrium, equilibrium constant and equilibrium con-
versions. Thermodyna-mii; cycles—rcfrigtnition and power.

(c) Chcrnidal Reaction Engineering

Batch re!i,clol'w—kinetics of homogeneous leactionsi and,
interpretation of kinetic data. Ideal flow reactors—CSTR,
plug flow reactors and their peifonmnce equations. Tem-
perature effects and run-away reactions. ITclerogcneous reac-
tions—catalytic and non-catalytic and gas-solid and gas-liquid
reactions. Intrinsic kinetics and global rate concept. Impor-
tance of inteiphase and inlrapaitide m^<; tiansfcr on perfor-
mance. Effectiveness factoi. Isothermal and non-isothermal
leaotors and rencfoi1 stability.

Section R

(d) Chemical Technology

Natural organic products—Wood and wood-bused chemi~
eals, pidp and paper, Agro industries--Sugar, Edible oils
extraction (including tiee-based seeds). Soaps and detergents.
Essential oils. Biomass gasification (including biogas). Coal
and coal chemicals. Petroleum and' Natural gas - Petroleum
refining (Atmospheric distillation/cracking 'reforming)—Petro-
chemical industries—Polvethvleno (ir*PF,HDPE LLDPE),
I'oiyvinyl Chloride, Polystyrene, Ammonid manufactui
Cement and lime industries. J'aints and v^rmshes. Glass cera.
mics. Fermentation—alcohol and antibiotics.

(c) Environment-]I Engineering and Safety

Ecology and Enviroiwiment. Sources of pollutaDts in air
waMr. Green house effect, ozone layer depletion, acid rain.
Micrometeorologv and] dispersion of. polhilii-its in environment.
Measurement techniques of pollutant levels and their control
strategies. Solid wastes, their hazards and their disposal tec-
hniques. Design and performance analysis of pollution control
equipment. Fire and explosion h;i/iul ratine—HAZOP and
HAZAN. Emergency planning disaster management. Environ-
mental legislations—watei, air and environment protection
Acts. Fores; (ConseitKtion ) Act.

(f) Process Engineering Economic

Fixed and working capital requirement for a process industry
and estimation methods. Cost estimation and comparison of
alternatives. Net present value by discounted cash flow. Pay
back analysis. IRK. Depreciation, taxes and insurance. Break-
even point analysis. Project scheduling—PERT and CPM. Profit
and loss account, balance sheet and financial statement. Plant
location and plant layout including piping .
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STRUCIUKAL ANALYSIS:

Castiglianio'i ihc r̂i.'m.s 1 arvl II, Llii'l load modiod, method

of consistent deformation applied 10 beams and pin jointed

luissev Slnpe-defkviion, moinerudislrihution, Kani's moiliod

ol analysis and column Analogy rncihod applied to

indeterminate beams and rigid frames.

Rolling loads and Influences lines : Influences lines for

Shear Force and Bending moment at a section of a beam.

Criteria for maximum shear force and bending Moment in

beams traversed by a system of moving loads. Influences

lines for simply supported plane pin jointed trusses.

Arches : Three hinged, two hinged and fixed arches, rib

shortening and temperature effects, influence lines in arches.

Matrix methods of analysis : Force method and

displacement method of analysis of indeterminate beams and

rigid frames.

C^45IG1/2<)00

Plji.Uv. AnalyM:. ot lii-ams and Irames [".!','ii\ of plastic

hi'iulinii, plaslie ,inal_y -.is, Malical mi ttiod, ISkv(u,M«.'ir, mc 'hdd .

l in i ymmeir ic . t l bend 'ng • ^Ii»mt.-iii o! ;n Tin p'oduc1'. of

i n e n n . position of Neufa l A\;> ,in,i I ' IH cipal .IM1- r ileulatt' n

of lienduti; stie-i-.e.s

r.m-H ; DI^IGNOKSTRUCI IIKIS ^TFFL, CONl'ltKl F

\N[» MASONRY STRliCll'^r;.1-;.

srRIJClL'kAI.SrFFL OLSK.N

S l l u i M l l l , ; f s ( ; \ ! I ' . H . ' l o f ^ o ! s j t . ' P . , l l i l l | o , i ( i f d C l i X - , ,

R i v . H i d . I ' o i u ' d a n d w e l f k ' d j u i n t , , a i i d I ' m n e c l i o n s i.>.sij.Ti

o | i c n s i m i a n d i . o m n f i , s s i u n m i T i i r V r s , t i e . i m s o l b u i l t L<p

v i ' M i o i t l i v i - l l i ' t l a n d -Ai j lde i i p l a t e g i r d e r s , j i a n h v » ; . d e r s ,

M.i'u, li ' Ml' v. itli h a l l ' I ' i " d Ij: ' i i ;• . ' , ; . s ! a l ' .Ifl'i g l t s - e ' , 1 ' . ' , ' •"•>!i.'l ;M

L L s i y n H I n ^ h w a v iiii i! r . e l w i A l»rid' . : t;:; I l n o u . - ' i i , H H 1

d ' ' c k [\yt p k i l i I ' i r i ' . ' i , \ V j . r i (i L; I I I1 IM, P u i l i i n i s s

I I F S K ; \ ( ) !•• ( " O N r R F / r r A N D M A S O N R Y

S ' l K l T R i R I - S

C o n n pi >'l IM'I> di'.sij.'.n. Re;nforct <1 ('. nv.roll.1 " Working

Siri'si, ai,d I im.l Sidle nieiti' ill of d'"-iiJ,n Re. 'oiniriendations

oi I.S, .;o(lc. (Ic^it'n "I one iv,o ,uiil r>'-.> \\ ,\\ >i,il:.'-. -it.iii

c.isi. \(ahs, s imple and Loiilinncus beams o | rectangular, I"

• mil L sections, compress, , in members uiid( i d i a e i load w i l l

iir without ee ren ine i iv . Isolated and foml i .nd loot ings.

raiitilCNu itt;d C'<uir\(':rto" ( jpe reiainin« \V;!|JT

Water lanks • 1'esign lequiivmcm-. for l-'-.i Mii^iilar and

firctil.il tanks lesung on yrotuul,

Prvslres-edi-uniTete, Mi. ihod1- and n le in-ol pri'sifes^iiit,

anelii ' rages, Arialvsis and design •'( i iv t i ' -us lor l lexure li:i:,od

on working sirens, IO-̂ N ot presires'.

Design of bru.k niasonr\ m (•< r I.S. m d e s

!">••• ^.'ti of Mi;is"nr\ ieiaininu : v.;»!ls,

1'arl <• : FLUID MECHANIC'S . OI'L'N ( ' I I A N N F L f l i)W

ANH HYORAl'I.IC MAC11INKS.

Huid Mechanics :

Fluid properties and tlieir role in fluid motion, fluid sratics

including forces aciing on plane and curv/ surfaces.

Kinematics and Dynamics of Fluid flo'v : Velocity and

accelerations, stream lines, equation of continuity, irroiational

and rotational flow, velocity potential and stream functions,

flownct, methods of drawing f lown'jt, sources and sinks, flow

separation, free and forced vortices.

«
Control volume equation, continuity, momentum, enerj;v

and moment of momentum equations from control volume

equation, Navier-Stokes equation, Kuler's equation of motion,

application lo fluid flow problems, pipe flow, plane, curved.
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stationary and moving \anes, sluice gales weirs onhce
mciers and Vcniun muers

Dimensional \nd\\ sis and Similitude Buckingham's Pi-
thoorem. dimenMonlcv, parameii rs similitude theory model
laws, undistorted and distoi led models

Laminar Flow I aminar flow between parallel stationary
and moving plates-, flow through lube

Boundary layer Laminar and turbulent boundary layer
on a flat plate, laminar sublayer, smooth and rough
hound in '-in >nd lifl

jrlwk' i * % i _ J t | jus • Chaiactensiics of turbulent
How uioen\in iilHii.nn.ind \ iruinormf pipe friction fac.tor,
hwli aulit. jjrad.:lirk ^nd luial LH rt, hru »j i ps xpansions
jtid eonlractions in pir pipe network ̂  w u< i nmer in
pipes and surge lank ,

Open channel rluw Unilorm and non-uniform flows,
inomenlum aiul ^I't-rgv currfLtion factor, specific energy and
specific loice, critical depth, resistance equations and variation
of roughness coefficient, rapidly varied flow, flow in
contractions, flow at sudden dtop, hydraulic jump and its
applications, surges and waves, gradually varied flow,
classification of surface profiles, control section, step methoJ
of integration of varied flow equation moving suigei, and
hydraulic bore

iC) HYDRAULIC MACHINES AND HYDROPOWER

Centrifugal pumps—Types, charactertistics, Net Positive
Suction Height (NPSH), specific speed. Pumps in parallel.

Reciprocating pumps, Airvessels, hydraulic ram, efficiency
parameters, Rotary and positive displacement pumps,
diaphragm and jet pumps.

Hydraulic tut bines, types, classification, Choice of
turbines, performance parameters, controls, characteristics,
specific speed

Principles of hydropower development Types, layouts and
Component works. Surge tanks, types and choice. Flow
duration curves and dependable flow. Storage "and pondage.
Pumped storage plants Special features of mini, micro-hydel
plants

Part-D . GEO-TECHNICAL ENGINEERING

Types of soil, phase relationships, consistency limits,
panicle size distribution, classification of soil, structure and
clay mineralogy

Capillary water and sructural water, effective stress and
pore water pressure, Darcy's, Law, factors affecting
permeability, determination of permeability, permeability of
stratified soil deposits

Seepage pressure, quick sand condition, compressibility
and consolidation. Terzaghi's. theory of one dimensional
consolidation consolidation test

Companion of soil, tjeld control of compaction Total
stress and effective stress parameters, pore pressure
coefficients

Shear strength of soils Mohr Coulomb failure theory
Shear lesis

Earth pressure at rest active and passive pressures,
Rankme's theory Coulomb's wedge Lhcor), earlh pressure
on retaining wall shcetpile walls, Braced excavation

Bearing capacity Ter/aghi and othu important theories
net ind gross bearing pressure

Immediate inrl consolidation settlement

Stability of slope, 'lotal Stress and Hhvtive Stress
methods, Conventional method of slices, stability number

Subsurface exploration, meihods of boring, sampling,
penetration tests, pressure metet tests

Essential features of foundation, types of foundation,
design criteria, choice of type of foundation, stress distribution
in soils* Boussinessq's theory Newmarks' chart, pressure
bulb, contact pressure, apphcabilty of different bearing
capacity theories, evaluation of bearing capacity from field
tests, allowable bearing capacity, Settlement analysis
allowable settlement

Proportioning of footing, isolated and combined footings,
rafts, buoyancy rafts, Pile foundation, types of piles, pile
capacity, static and dynamic analysis design of pile groups,
pile load test, settlement of piles, lateral capacity Foundation
for Bridges Ground improvement techniques—preloading
sand drains, stone column, grouting, soil stabilisation

PAPER II

Part-A . CONSTRUCTION TECHNOLOGY, EQUIPMENT.
PLANNING AND MANAGEMENT

1 CONSTRUCTION TECHNOLOGY •

Engineering Materials :

Physical properties of construction materials : Stones,
Bricks and Tiles; Lime, cement and Surkhi Mortars; Lime
Concrete and Cement Concrete. Properties of freshly mixed
and hardened concrete, Flooring Tiles, use of ferro-cement,
fibre-reinforced and polymer concrete, high strength concrete
and light weight concrete Timber . Properties and uses,
defects in timber, seasoning and preservation of timber
Plastics, rubber and damp-proofing materials, termite
proofing, Materials for Low cost housing

CONSTRUCTION •

Building components and their functions; Brick
masonry : Bonds, jointing. Stone masonry. Design of Brick
masonry walls as per I.S. codes, factors of safety,
serviceability and strength requirements; plastering, pointing
Types of Floors & Roofs Ventilators, Repairs in buildings.
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Functional pi.inning of building . Building oner-nation,
circulation, grouping of areas, priv acv concept an I uesi >n ol
energy efficient building: pnnisions of National Hjik'int;
Code,

Building estimates and specification*, COM ol vvoik^
valuation

2. CONST RUCTION EQUIPMENT :

Standard and special types of equipment. Preventive
maintenance and repair, factors affecting (he selection of
equipment, economical life, lime and motion studv, capital
and maintenance cost.

Concreting equipments : Weigh batcher, miser, vibrator,
batching plant, Concrete pump.

Karih-vvork equipments : Power shovel, hoe, bulldo/er.
dumper, trailers and tractors roller*, sheep fooi roller.

3. CONSTRUCTION, PLANNING AND MANAGEMENT:

Construction activity, schedules, job layout, bar charts,
organization of contracting firms, project control and
supervision. Cost reduction measures.

Ncwwork anal) sis : CPM and PERT analysis. Float Times,
crashing of activities, contraction of network Mr cost
oplimi/aiion. ujul.iting, Cost analysis and rt>o !,, iilot:nion.

I ! Mil. i i Engineering Economics, method1- 'i ipoi usal.
• • >< : > i i n n u a l c o s t , b e n e f i t - c o s t , i n c r e m e n t . i ! M J y s i s .

• " | , i j l L - a n d s i / e . C h o o s i n g b e t w e e n . t k u r a t i v e s

1 ! ' ( . l - i ' i iiAesimi'iils. Pn i c a |>rofiiahilitv

11 •• I< S . ! - -W-\ A N D I R ' \ N S P O R r l A T I O N

t MilNEERING.

Survev : Common methods of distance and angle
measurements, plane table survev, levelling, traverse Mii\e\,
triangulation survey, corrections and adjustrrii nts eoiiiouiiiui,
lopi graphical map. SurcvjinL • nstruments lot above
purposes. r.iclicomeir\. Circu1 ir and iraitM.iou CUIVLS.
Principles of pi oiow'iMnelrv

Railways ; Permanent \v.'\ sl> i ; \ o rail lastenings. halla*!
points and crossings, design , i ,i HH> stadons and yards,
turntables , signals and ini ' 'h int ; , level cross ing.
Const tuct ion and mainlon.ir,. •>! pornunent « ; n s :
Superek'vJtiori cieepol r.iil, rulin. J I .HI ni, track resistance,
tractw e effort, ivla\ ing ol track

Highwi.iv Engineering . PnnupL's ol Inghway planning.
Highwa) alignments. Geometric al design • Cross section,
camber, superelevation, hon/ontal anJ \ emca l curves.
Classification of roads . low i-o\t roads, flexible pavements
rigid pavements. Design ol pavements and iheircotiMiueiiou
evaluation of pavement iailti,e and strengihenniu

Drainage of to,HK S-.irt ^ jn«i --iih—.' F . i- liain.in

'Irafhc Engineering , Forecasting techniques, origin and
destination survey, highwa) capacity. Channelised and
unchannelised intersections, rotary design e lements ,
makings , signs, signals, street lighling; Traffic surveys.
Principle of highway financing.

PART-C : HYDROLOGY, WATER RESOURCES AND
ENGINEERING :

Hydrology : Hydrological evele, precipitation. e\ aporation,
rranspiratKin, depression storage, infiliration. overland flow
hv drograph, flood frequency analysis, flood estirmtion, flood
routing through a reserv oir, channel llow routing-Muskingam
method,

Ground water flow : Specific yield, storage c<K-ffieient,
coefficient of permeability, confined and unconfined aquifers,
aquitards. radial flow into a well under confined and
unconfined conditions, tube wells, pumping and recuperation
tests, ground water potential,

WATER RESOURCES ENGINEERING . Ground and
surface water resources, single and multipurpose projects,
storage capacity of reservoirs, reservoir losso . rc-vrvmr
sedimentation, economics of water resources pmiecis.

IRRIGATION ENGINEERING ; Water requirement u ,
oiip-> ' consumptive use. quality of water foi irrigation, dun
and di lt,i, irrigation methods and their efficiencies.

Canals : Distribution systems for canal irrigation, canal
capjcin. canal losses, alignment of main and distnbutoiv
canals, most efficient section, lined canals, their design, reu'inu
theorv, critical shear stress, bed load, local and suspendi.1

load transport, cost analysis of lined and unlined canals
drainage behind lining.

Water logging : causes and control, drainage s\ stem di M^II.
salinity.

Canal sliuctures , Design ol er*i\-> n. uLilors. in nl
regulators. cdn^\\ falls, aqueduct' nu'tu WL I LIIIIL1- aiul car.,1

outlets.

Diversion head works . Principles and de*iiin ol \veirs mi
permeable and impermeable found iliop* Miosla * :lu rv
energv dissipation, stilling basm. sutim. c1 e\c!udi i ••

Storage works : Types ot dams. di-Mcr. print.;p!eM>| 11 'i
gravity and earth dams, siabiliiv an.il> six. loinul.i i
ircatment. joints and galleries, control oi sie-pate

Spillwavs : S|iill\\av tvpes, cresi gait's, eneigv dissip.u UP

Rivei training : Objectives ol nv^i training, imihoil- ol
river training.

Pan II ! N V l R O N M F N T \ L E \ ( i ] \ l l RING

W ak ' • • r r
l v l-.stimaiioruil sini.iee anil sul'-urt id vv1iier

l e s o u i c e * [ l t d i , r i g d e m a n d l o i v i i r r i i i i i i u i i t i c v o l \\ A\ ,

a n d t h e i r s i g n i t i c a i p i n - u ' . i l L ' u • • i M > i ' M C K . I O ' . I . i , i l

a n a l 1 s i s . v v a l c r h n i ' • , , • , M M • , _ ,
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Need and importance of wood seasoning and preservation;
general principles'of seasoning; air and kiln seasoning, solar
dchumidification, steam heated and electrical kilns.
Composite wood; adhesives—manufacture, properties, uses,
plywood manufacture—properties, uses; fibre boards—
manufacture properties, uses; particle boards—manufacture,
pmpcities, uses, Present status of oirnposite wood industry
in India and future expansion plans. Pulp-paper and rayon,
present position of supply ot raw material to industry, wood
substitution, utilization of plantation wood; problems and
possibilities.

Anatomical structure of wood, defects and abnormalities
of wood, timber identification—general principles.

I. Forest Protection &. Wildlife Biology :

Injuries to forest—abiotic and biotic, destructive agencies,
insect—pests and disease, effects of air pollution on forests
and forest die back. Susceptibility of forests to damage, nature
of damage, cause, prevention, protective measures and
benefits due to chemical and biological control. General forest
protection against fire, equipment and methods, controlled
use of fire, economic and environmental costs; timber salvage
operations after natural disasters. Role of afforestation and
forest regeneration in absorption of CO : Rotational and
controlled grazing, different methods of coniiol against
grazing and browsing animals; effect of wild animals on forest
regeneration, human impacts; encroachment, poaching,
grazing, live fencing, theft, shifting cultivation and control.

4. Forest Economics and Legislation

Forest economics—fundamental principles, cost-benefit
analyses; estimation of demand and si.ppl \ jruiysis o1 trends
in the national and intcrra;innaJ mjri-u and changes in
production and consumption p juuns . jssL'Ssinent and
projection of market structures; role of pn^.m.' sector jnd
co-operatives; lole of corporate financing. Soao economic
analyses of forest productivity and attitudes; valuation of
forest goods and service.

Legislation—History of forest development, Indian Forest
Policy of 1894,1952 and 1990. National Forest Policy, 1988
of People's involvement, Joint Forest Management,
Involvement of women; Forestry Policies and issues related
to land use, timber and non-timber products, sustainable lorest
management; industrialisation policies; institutional and
structural changes. Decentralization and Forest y Public
Administration. Forest laws, nt-ci-ssih gj-ru'C)! principles
Indian Forest Act, 1927; Forest Conserwition Act, 1980;
Wildlife Protection Act, 1972 and iru'ii amendments;
Application of Indian Penal Code to Forestry. Scope and
objectives of Forest Inventory.

GEOLOGY

PAPER-I

Section A

(i) General Geology

The Solar System, meteorites, origin and interior of the
earth. Radioactivity and age of earth; Volcanoes—causes and
products, volcanic belts. Earthquakes—causes, effects,
earthquake belts, seismicity of India, intensity and magnitude,
seismographs. Island arcs, deep sea trenches and mid-ocean
ridges. Continental drift—evidence's and mechanics; seafloor
spreading, plate tectonics. Isostasy. orogeny and epeirogeny.
Continents and oco.ms.

(ii) Geomorphology and Remote Sensing

Basic concepts of geomorphology. Weathering and mass
wasting. Landforms, slopes and drainage. Geomorphic cycles
and their interpretation. Morphology and its relation to
structures and lithology. Applications of geomorphology in
miner?! prospecting, civil engineering, hydrology and
environmental studies. Geomorphology of Indian
subcontinent.

Aerial photographs and their interpretation—merits and
limitations. The Electromagnetic Spccirum. Oibiting satellites
and sensor systems. Indian Remote Sensing Satellites. Satellite
data products. Applications of remote sensing in geology.
The Geographic Information System and its applications.
Global Positioning System.

(iii) Struclural geology

Piinciples of geolog'c mapping and map n , .
projection diagrams, sires* and strain ellipsoid ano
strain relationships of elastic, plastic and viscrw- iruk'1 .
Sir-rin m.'irk.T- in deformed rocks. Behaviour i>' inincr.il>- • ,
rocks under deiormjlion L'TI'IUIOP.:-. Folds and faulLs--
classilicaii.iu .utd mecl.'t • S:iLn.li'ui ir.ji\-.is ol Mr

foliations, lmcKiuni. ioiiu- »nd finlis, uncurfniniLi^s
Superpo>-oiJ deformation Time -relationship h ^ w c e n
crystallization and deformation Intr 1J1 cnon .oprirdfabrn."-..

Section H

(i\) Paleontology

Species—definition and iiuiiiLr'ciaiure Megnfossils and
Microfossils. Modi"- of prosun JIMIH O( f '^ i l s Different kinds
of microfossik Application <>' n- • r<>f' •>> K m i-nrrclJlKin,
petroleum exploration, paleochm itn. ,u\i p ikocciiiographic
studies. Morphology, geological history and i volutionury
trend in Cephalopoda, Trilobila, Brjchuipodu, Echinoideaand
Antho/oa. Stuitigrtiphic utility of Ammonoidea Trilobitaand
Graptoloidua. Evolutionary trend in Hominidac, Equidaeand
Proboscidae. Siwalik fauna. Gondwana flora and its
importance,
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(v) Stratigraphy and Geology of India

Classification of straligraphic sequences : litho-
stratigraphic, biostratigraphic, chronostratigraphic and mag-
neto-stratigraphic and their inierrelationships. Distribution and
classification of Precambrian rocks of India. Study of
stratigraphic distribution and lithology of Phanerozoic rocks
of India with reference to fauna, flora and economic impor-
tance. Major boundary problems—Cambrian/Precambrian,
Permian/Triasiic, Cretaceous/tertiary and Pliocene/
Pleistocene. Study of climatic conditions, paleogeography and
igneous activity in the Indian subcontinent in the geological
past. Tectonic framework of India. Evolution of ihe Himala-
yas.

(vi) Hydrogeology and Engineering Geology

Hydrologic cycle and genetic classification of waLer.
Movement of subsurface water, Springs, Porosity,
permeability, hydraulic conductivity, transmissivity and
storage coefficient, classification of aquifers. Water-bearing
characteristics of rocks. Groundwater chemistry. Salt water
intrusion. Types of wells. Drainage basin morphometry.
Exploration for groundwater. Groundwater recharge.
Problems and management of groundwater. Rainwater
harvesting. Engineering properties of rocks. Geological
investigations for dams, tunnels and bridges. Rock as
construction material. Alkali-aggregate reaction.
Landslides—causes, prevention and rehabilitation
Earthquake-resistant structures.

PAPER-II

Section A

(i) Mineralogy

Classification of crystals into systems and classes of
symmetry. International system of crystallographic notation.
Use of projection diagrams to represent crystal symmetry.
Crystal defects. Elements of X-ray crystallography.

Petrological microscope and accessories. Optical properties
of common rock forming minerals. Pleochroism, extinction
angle, double refraction, birefringence, twinning and
dispersion in minerals.

Physical and chemical characters of rock forming silicate
mineral groups. Structural classification of silicates. Common
minerals of igneous and metamorphic rocks. Minerals of the
carbonate, phosphate, sulphide and halide groups.

(ii) Igneous and Metamorphic Petrology

Generation and crystallisation of magma. Crystallisation
of albite—anorthite, diopside—anorthite and diopside—
wollastonite—silica systems. Reaction principle. Magmatic
differentiation and assimilation. Petrogenetic significance of
the textures and structures of igneous rocks. Petrography and
petrogenesis of granite, syenite, diorite, basic and ultrabasic

groups, charnockite, anorthosite and alkaline rocks.
Carbonatites. Deccan volcanic province.

Types and agents of metamorphism. Metamorphic grades
and zones. Phase rule. Facies of regional and contract
metamorphism. ACF and AKF diagrams. Textures and
structures of mclamorphic rocks. Metamorphism of
arenaceous, argillaceous and basic rocks. Mineral
assemblages. Retrograde metamorphism. Metasomatism and
granitisation, migmatites. Granulite terrains of India,

(iii) Sedimentology

Sedimentary rocks : processes of formation, diagenesis
and lithification. Properties of sediments. Clastic ^id nnn-
clastic rocks—their classification, petrography and
deposilional environment. Sedimentary facies and
provenance. Sedimentary structures and their significance.
Heavy minerals and their significance, Sedimentary basins
of India.

Section B

(iv) Economic Geology

Ore, ore mineral and gangue, tenor of ore. Classification
of ore deposits. Processes of formation of mineral deposits.
Controls of ore localisation. Ore textures and structures.
Metallogenic epochs and provinces. Geology of the important
Indian deposits of aluminium, chromium, copper, gold, iron,
lead, zinc, manga ese, titanium, uranium and thorium and
industrial minerals. Deposits of coal and petroleum in India.
National Mineral Policy. Conservation and utilization
of mineral resources. Marine mineral resources and Law
of Sea.

(v) Mining Geology

Methods of prospecting—-geological, geophysical,
geochemical and geobotanical. Techniques of sampling.
Estimation of reserves of ore. Methoas oi exploration and
mining—metallic ores, industrial minerals and marine mineral
resources. Mineral beneficiation and ore dressing.

(vi) Geochemistry and Environmental Geology

Cosmic abundance of elements. Composition of the planets
and meteorites. Structure and composition of earth and
distribution of elements. Trace elements. Elements of crystal
chemistry—types of chemical bonds, coordination number.
Isomorphism and polymorphism. Elementary thermo-
dynamics.

Natural hazards—floods, landslides, coastal erosion,
earthquakes and volcanic activity and mitigation.
Environmental impact of urbanization, open cast mining,
industrial and radioactive waste disposal: use of fertilizers,
dumping of mine waste and fly-ash. Pollution of ground and
surface water, marine pollution. Environment protection—
legislative measures in India.
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Section B

Ordinary Differential liquations .

Kormulaiion of differential equations, ord'T and degree,
equations of first order and first degree, integrating factor,
equations of first order but mM of first degree, Clairaut's
equation, singular .rilmior. Higher order linear equations with
constant coefficients. < f; plcmentary function and particular
integral, general solutuu. "nlcr-Cauchy equation.

Second order linear equat' with variable coefficients,
determination of complete soli , n when one solution is
known, method of variation of par. in.-ters,

Dynamics, Statics and Hydrostatics .

Degree of freedom and constraints, lectihncar motion,
simple harmonic motion, motion in a plane, projectiles,
constrained motion, work and energy, conservation of energy,
motion under impulsive forces, Kepler's laws, orbits under
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PAPI;R II

\lgehra '

Group- , subgroups, normal Mihgtoupi, homonioipliisni "I

J'IOUJIS qu . ' den l g r ^ u p , \\,\ K isori i rfhiMii theoren i s (

Sylow, s group, permuiulion (iioup.--. <"a\ !e\ tlieou-ni R ing .

Linil idt-jls. piiciupal id'-al domains , unique la i ' to i i /a t ion

Oumains and iMicluk.m i l o n i n n v l :i"lil evRns ions . fiiiite

h.-lds

h\ nl An ilvvis .

Real numbi r system, ordered s>. is, bounds (Tdcred fluid,

real number syslem as ̂ n ordered field with letisl upjier boiind

[iroperty Cauchy sequence, completeness Coniinuit \ and

unilorm continuity ot functions, properties ol cont inuous

funct ions on compact ^els. Riemann intepral, improper

iriK-L'r.ils, absolute and condilional convLryenci.- ol v n i s of

real arid c o m p l t \ terni-, ri_atrangenient of scr i r , Uniform

convergence, continuity, ditferentiabiluy and integrability for

sequences and series of functions. Differentiation of" functions
of .several variables, change in the order of panial derivatives,
implicit function theorem, maxima and minima. Multiple
integrals.

Complex Analysis :

Analytic function. Cauchy-Riemann equations, Cauchy's
theorem, Cauchy's integral formula, power series, Taylor's
series, Laurent's Series, singularities, Cauchy's residue
theorem, contour integration. Conformal mapping, bilinear
transformations
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Linear Programming:

Linear programming problems, basic solution, basic
feasible solution and optimal solution, graphical method and
Simplex method of solutions. Duality.

Transportation and assignment problems. Travelling
salesman problems.

Section B

Partial differential equations :

Curves and surfaces in three dimensions, formulation of
-partial differential equations, solutions of equations of type
dx/p = dy/q - dz/r; orthogonal trajectories, Pfaffian differential
equations; partial differential equations of the first order,
solution by Cauchy's method of characteristics; Charpit's
method of solutions, linear partial differential equations of
the second order with constant coefficients, equations of
vibrating string, heat equation, laplace equation.

Numerical Analysis and Computer programming :

Numerical methods : Solution of algebraic and
transcendental equations of one variable by bisection, Regula-
Falsi and Newton-Raphson methods, solution of system of
linear equations by Gaussian elimination and Gauss-Jordan
(direct) methods, Gauss-Seidel (iterative) method. Newton's
(forward and backward) and Lagrange's method of
interpolation.

Numerical integration : Simpson's one-third rule,
trapezoidal rule, Gaussian quadrature formula.

Numerical solution of ordinary differential equations :
Euler and Runge Kutta-methods..

Computer Programming : Storage of numbers in
Computers, bits, bytes and words, binary system, arithmetic
and logical operations on numbers. Bitwise operations. AND,
OR, XOR, NOT, and shift/rotate operators. Octal and
Hexadecimal Systems. Conversion to and from decimal
Systems.

Representation of unsigned integers, signed integers and
reals, double precision reals and long integers.

Algorithms and flow charts for solving numerical analysis
problems.

Developing simple programs in BASIC for problems
involving techniques covered in the numerical analysis.

Mechanics and Fluid Dynamics:

Generalised coordinates, constraints, holonomic and non-
holonomic.systems. D'Alembert's principle and Lagrange's
equations, Hamilton equations, moment of inertia, motion of
rigid bodies in two dimensions.
10-451GI/2000

Equation of continuity, Euler's equation of motion for
inviscid flow, stream-lines, path of a pa tide, potential flow,
two-dimensional and axisymmetric motii i, sources and sinks,
vortex motion, flow past a cylinder and a sphere, method of
images. Navier-Stokes equation for a viscojs fluid.

MECHANICAL ENGINEERING

PAPER-I

1. Theory of Machines :

Kinematic and dynamic analysis of planar mechanisms.
Cams, Gears and gear trains, Flywheels, Governors, Balancing
of rigid rotors, Balancing of single and multicylinder engines,
Linear vibration analysis of mechanical systems (single degree
and two degrees of freedom), Critical speeds and whirling of
shafts, Automatic Controls. Belt and chain drives,
Hydrodynamic bearings.

2. Mechanics of solids :

Stress and strain in two dimensions, Principal stresses and
strains, Mohr's construction, linear elastic materials, isotropy
and anisotropy, Stress-strain relations, uniaxial loading,
thermal stresses. Beams: Bending moment and shear force
diagrams, bending stresses and deflection of beams, Shear
stress distribution, Torsion of shafts, helical springs,
Combined stresses, Thick and thin-walled pressure vessels,
Struts and columns, Strain energy concepts and theories of
failure. Rotating discs. Shrink fits.

3. Engineering Materials :

Ba;iic concepts on structure of solids, Crystalline materials.
Defects in crystalline materials, Alloys and binary phase
diagrams, structure and properties of common engineering
materials. Heat treatment of steels, Plastics, Ceramics and
composiic materials, common applications of various
materials.

4. Manufacturing Science:

Merchant's force analysis, Taylor's tool life equation,
machinability and machining economics. Rigid, small and
flexible automation, NC, CNC. Recent machining method.1*—
EDM, ECM ur.d ultrasonics. Application of lasers and
plasmas, Analysis of forming processes. High energy rat*1

forming. Jigs, fixtures, tools and gauges. Inspection of length,
position, profile and surface finish.

5. Manufacturing Management.

Production Planning and Control, Forecasting—Moving
average, exponential smoothing, Operations scheduling;
assembly line balancing, Product development. Break-even
analysis, Capacity planning, PERT and CPM. Control
Operations : Inventory control—ABC analysis, EOQ model,
Materials requirement planning. Job design, Job standards,
Work measurement, Quality Management—Quality analysis
and control, statistical quality control. Operations Research•:
linear programming—Graphical and Simplex methods,
Transportation and assignment models. Single server queuing
model
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Value Engineering : Value analysis, for cost/value. Total
quality management and forecasting techniques. Project
management.

6. Elements of Computation i

Computer Organisaiion, Flow charting, Features of
Common Computer Languages—FORTRAN, d Base HI,
Lotus 1-2-3, C and elementary programming.

PAPER-II

1. Thermodynamics :

Basic concept. Open and closed systems, Applications of
Thermodynamic laws. Gas equations, Clapeyron equation,
Availability, Irreversibility and Tds relations.

2. I,C. Engines, I;u 'Is and Combustion ;

Spark Ignition and compression Ignition engines, Four
stroke engine and Two stroke engines, Mechanical, thermal
and volumetric efficiency, Heat balance.

Combustion process in S.I. and C.I. engines, preignition
detonation in S.I. engine, Diesel knock in C.I. engine. Choice
of engine fuels, Octane and Cetane ratings. Alternate fuels,
Carburratwn and Fuel injection/Engine emissions and control.
Solid, liquid and gaseous fuels, stoic! ;o. atric air requirements
and excess air factor, flue gas analysis, higher and lower
calorific values ami their measurements.

3. Heat Transfer, Refrigeration and Air Conditioning :

One and two dimensional neat conduction, Heat transfer
from extended surfaces, Heat transfer by forced and free
convection Heat exchangers, Fundamentals of diffusive and
convective mass transfer, Radiation laws, heat exchange
between black and non-black surfaces, Network Analysis.
Heat pump refrigeration cycles and systems, Condensers,
evaporators and expansion devices and controls. Properties
and choice of refrigerant, Refrigeration Systems and
components, psychrometrics, Comfort indices, cooling load
calculations, solar refrigeration.

4. Turbo-Machines and Power Plants :

Continuity, momentum and Energy Equations, Adiabatic
and Isentropic flow, Fanno lines, Rayleigh lines. Theory and
design of axial flow turbines and compressors, Flow through
turbo-machine blade, cascades, centrifugal compressors.
Dimensional Analysis and modelling. Selection of site for
steam, hydro, nuclear and stand-by power plants, selection
base and peak load power plants, Modern High pressure, High
duty boilers, Draft and dust removal equipment, Fuel and
cooling water systems, Heat balance, station and plant heat
rates, operation and maintenance of various power plants,
preventive maintenance, economics of power generation.

PHYSICS

PAPER I

SECTION A

1. Classical Mechanics

(a) Particle dynamics .

Centre of mass and laboratory coordinates, conservation
of linear and angular momentum.The rocket equation.
Rutherford scattering, Galilean transformation, inertial and
non-inertial frames, rotating frames, centrifugal and Coriolis
forces, Foucault pendulum.

(b) System of particles

Constraints, degrees of freedom, generalised coordinates
and momenta. Lagrange's equation and applications to linear
harmonic oscillator, simple pendulum and central force
problems. Cyclic coordinates, Hamiltonian, Lagrange's
equation from hamilton's principle.

(c) Rigid body dynamics

Eulerian angles, inertia tensor, principal moments of
inertia. Euler's equation of motion of a rigid body, force-free
motion of a rigid body, Gyroscope.

2. Special Relativity, Waves & Geometrical Optics

(a) Special Relativity

Michelson-Morley experiment and its implications.
Lorentz transformations—length contraction, time dilation,
addition of velocities, aberration and Dopplcr effect, mass-
energy relation, simple applications to a decay process.
Minkowski diagram, four dimensional momentum vector.
Covariance of equations of physics.

(b) Waves

Simple harmonic motion, damped oscillation, forced
oscillation and resonance. Beats. Stationary waves in a string.
Pulses and wave packets. Phase and group velocities.
Reflection and refraction from Huygens' principle.

(c) Geometrical Optics

Laws of reflection and refraction from Fermat's principle.
Matrix method in paraxial optic—thin lens formula, nodal
planes, system of two thin lenses, chromatic and spherical
aberrations.

3. Physical Optics

(a) Interference

Interference of light—Young's experiment, Newton's
rings, interference by thin films, Michelson interferometer.
Multiple beam interference and Fabry-Perot interferometer.
Holography and simple applications.



PApT I—SfcC. 1] THE GAZETTE OF INDIA, FEBRUARY 10, 2001 (MAGHA 21, 1422) 165

(b) Diffraction

Fraunhofer diffraction—single slit, double slit, diffraction
grating, resolving power, Fresnel diffraction : half-period
zones and zone plates, Fresnel integrals. Application of
Cornu's spiral to the analysis of diffraction at a straight edge
and by a long narrow slit. Diffraction by a circular aperture
and the Airy pattern.

(c) Polarisation and Modern Optics

Production and detection of linearly and circularly
polarised light. Double refraction, quarter wave plate, Optical
activity, Principles of fibre optics—attenuation; pulse
dispersion in step index and parabolic index fibres; material
dispersion, single mode fibres. Lasers—Einstein A and B
coefficients, Ruby and He-Ne lasers. Characteristics of laser
light—spatial and temporal coherence. Focussing of laser
beams. Three-level scheme for laser operation.

SECTION B

4. Electricity and Magnetism

(a) Electrostatics and MagnetosUtics

Laplace and Poisson equations in electrostatics and their
applications. Energy <if a system of charges, multipole
expansion of scalar potential. Method of image* and its
applications. Potential and field due to a dipole, force and
torque on a dipole in an external field. Dielectrics, polarisation.
Solutions to boundary-value problems-conducting and
die'ectric spheres in a uniform electric field. Magnetic shell,
uniformly magnetised sphere. Ferromagnetic materials,
hysteresis, energy loss.

(b) Current Electricity

Kirchhoff's laws and their applications. Biot-Savart law,
Amphere's law, Faraday's law, Lenz' law, Sclf-and mutual-
inductances. Mean and r.m.s. values in AC circuits. LR, CR
and LCR circuits-series and parallel resonance, Quality factor.
Principle of transformer,

5, Electromagnetic Theory &. Rlackbody radiation

(a) Electromagnetic theory

Displacement current and Maxwell's equations. Wave
equations in vacuum, Poynting theorem. Vector and scalar
potentials. Guage invdriancc, Lorentz and Coulomb guages,
Electromagnetic field tensor, eovariance of Maxwell's
equations. Wave equations in isotropicdicleclrics, reflection
and refraction at the boundary of two dielectrics. Fresnel's
relations. Normal and anomalous dispersion. Rayleigh
scattering.

(b) Blackbody radiation

Blackbody radiation and Planck radiation law-Stefan-
Bolt/mann law, Wicn displacement law and Rayleigh-Jcans
law, Planck mass, Planck length, Planck lime, Planck

temperature and Planck energy.

6. Thermal and Statistical Physic1-

(a) Thermodynamics

Laws of Ihermodynami \s, reversible and irreversible
processes, entropy. Isothern al, adiabatic, isobaric, isochoric
processes and entropy change. Otto and Diesel engines, Gibb's
phase rule and chemical potential, van der Waals equation of
state of a real gas, critical constants, Maxwell-Boltzmann
distribution or molecular velocities, transport phenomena,
equipartition and virial theorems. Dulong-Petit, Einstein, and
Debys's theories of specific heat of solids. Maxwell relations
,nd applications. Clausius-Clapeyron equation. Adiabatic

demagnetisation, Joule-Kelvin effect and liquefaction of
gases.

(b) Statistical Physics

Sana ioni7ation formula. Bose-Einstein condensation.
Thermodynnmie behaviour of an ideal Fermi gas,
Chandrasekhar limit, elementary ideas about neutron stars
and puteaiV Browman motion as a random walk, diffusion.
process. Concept of negative temperatures

PAPER II

SEC I ION A

1. Quantum Mechanics I

Wave-particle dualtiy. Schroedinger equation and
expectation values. Uncertainty principle. Solutions of the
one-dimensional Schroedinger equation-free particle
(Gaussian wave-packet), particle in a box, particle in a finite
well, linear harmonic oscillator. Reflection and transmission
by a potential step and by a rectangular barrier. Use of WKB
formula for the life-time calculation in the alpha-decay
problem.

2. Quantum Mechanics II & Atomic Physics

(a) Quantum Mechanics II

Particular in a three dimensional box, density of states, free
electron theory of metals. The angular momentum problem.
The hydrogen atom. The spin half problem and properties of
Pauli spin matrices.

(b) Atomic Physics

Slern-Gerlach experiment, electron spin, fine strucurc of
nydrogen atom. L-S coupling, J-J coupling. Spectroscopic
not ition of atomic states. Zeeman effect. Franck-Condon
principle and applications.

3. Molecular Physics

Elementary theory of rotational, vibrathmal and electronic
spectra of diatomic molecules. Raman eflVcl and molecular
structure. Laser Raman spectroscope. Impoilance of netitial
hydrogen atom, molecular hydrogen and molecular hydrogen
ion in astronomy. Fluorescence and Phosphorescent.1.
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Elementary theory and applications of NMR. Elementary
ideas about Lamb shift and its significance.

SECTION B

4. Nuclear Physics

Basic nuclear properties-si/e, binding energy, angular
momentum, parity, magnetic moment. Semi-empirical mass
formula and applications. Mass parabolas. Ground state of a
deuteron, magnetic moment and non-central forces. Meson
theory of nuclear forces. Salient features of nuclear forces.
Shell model of the nucleus-success and limitations. Violation
of parity in beta decay, Gamma decay and internal conversion.
Elementary ideas about Mossbaucr spectroscopy. Q-value of
nuclear reactions. Nuclear fission and fusion, energy
production in starts. Nuclear reactors.

5. Particle Physics & Solid State Physics

(a) Particle Physics

Classification of elementary particles and their interactions.
Conservation laws. Quark structure of hadrons. Field quanta
of electroweak and strong interactions. Elementary ideas
about Unification of Forces. Physics and neutrinos.

(b) Solid State Physics

Cubic crystal structure. Band theory of solids—conductors,
insulators and semiconductors. Elements of
superconductivity. Meissner effect. Josephson junctions and
applications. Elementary ideas about high temperature
superconductivity.

6. Electronics

Intrinsic and extrinsic semiconductors—p-n-p and n-p-n
transistors. Amplifiers and oscillators. Op-amps. FET, JFET
and MOSFET. Digital electronics—Boolean identities, De
Morgan's laws, Logic gates and truth tables. Simple logic
circuits.Theimistors, solar cells. Fundamentals of
microprocessors and digital computers.

STATISTICS

PAPER—I

Probability

Sample space and events, probability measure and prob-
ability space, random variable as a measurable function, dis-
tribution function of a random variable, discrete and continu-
ous-type random variables, probability mass function, prob-
ability density function, vector-valued random variables, mar-
ginal and conditional distributions, stochastic independence
of events and of random variables, expectation and moments
of a random variable, conditional expectation, convergence
nf a sequence of random variables in-distribution, in prob-
ability, in path mean and almost everywhere, their criteria
,md inter-relations, Borel-Cantelli lemma, Chebyshev's and
Khinchine's weak laws of large numbers, strong law of large

numbers and Kolmogorov's theorems, Glivenko-Cantelli
theorem, probability generating function, characteristic func-
tion, inversion theorem, Laplace transform, related unique-
ness and continuity theorems, determination of distribution .
by its moments. Linderberg and Levy forms of central limit
theorem, standard discrete and continuous probability distri-
butions, their inter-relations and limiting cases, simple prop-
erties of finite Markov chains.

Statistical Inference

Consistency, unbiascdness, efficiency, sufficiency,
minimal sufficiency, completeness, ancillary statistic, factori-
zation theorem, exponential family of distribution and its prop-
erties, uniformly minimum variance unbiased (UMVU) esti-
mation, Rao-Blackwell and Lehmann-Scheffe theorems,
Cramer-Rao inequality for single and several-parameter fam- >,
ily of distributions, minimum variance bound estimator and
its properties, modifications and extensions of Cramer-Rao
inequality, Chapman-Robbins inequality, Bhattaeharyya's
bounds, esi.inidiion by methods of moments, maximum like-
lihood, least squares, minimum chi-square and modified mini-
mum chi square, properties of maximum likelihood and other
estimators, idea of asymptotic efficiency, idea of prior and
posterior distributions, Bayes' estimatois.

Non-randomised and randomised tests, critical function,
MP tej>ts, Neyman-Pearson lemma, UMP tests, monotone like-
lihood ratio, generalised Neyman-Pearson lemma, similar
and unbiased tests, UMPU tests for single and several-pa-
rameter families of distributions, likelihood ratio test and its v

large sample properties, chi-square goodness of fit test and
its asymptotic distribution.

Confidence bounds and its relation with tests, uniformly
most accurate (UMA) and UMA unbiased confidence bounds.

Kolmogorov's test for goodness of fit and its consistency,
sign test and its optimality, Wilcoxon signed-ranks test and
its consistency, Kolmogorov- Smirnov two-sample test, run
test, Wilcoxon-Mann-Whitney test and median lest, their con-
sistency and asymptotic normality.

Wald's SPRT and its properties, OC and ASN functions,
Wald's fundamental identity, sequential estimation,

Linear Inference and Muluvaridtc Analysis

Linear statistical models, theory ofleast squares and analy-
sis of variance, Gauss-Markoff theory, normal equations, least
squares estimates and their precision, test of significance and
interval estimates based on least squares theory in one-way,
two-way and three-way classified data, regression analysis,
linear regression, curvilinear regression and orthogonal poly-
nomials, multiple regression, multiple and partial correlations,
regression diagnostics and sensitivity analysis, calibration
problems, estimation of variance and covariance components,
M1NQUE theory, multivarute normal distribution,
Mahalanobis' DJ and Hotelling's T1 statistics and their applv*
cations and properties, discriminant analysis, canonical cor-
relations, one-way MANOVA, principal component analy-
sis, elements of factor analysis.
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Sampling Theory and Design of Experiments

An outline of fixed-population and super-population ap-
proaches, distinctive features of finite population sampling,
probability sampling designs, simple random sampling with
and without replacement, stratified random sampling, sys-
tematic sampling and its efficacy for structured populations,
cluster sampling, two-Mage and multi- stage sampling, ratio
and regression methods of estimation involving one or more
auxiliary variables, two-phase sampling, probability propor-
tional to size sampling with and without replacement, the
Hansen-Hurwitz and the Horvitz-Thompson estimators, non-
negative variance estimation with reference to me Horvitz-
Thompson estimator, non-sampling errors, Warner's
randomised response technique for sensitive characteristics,

Fixed effects model (two-way classification), random and
mixed effects models (two-way classification with equal
number of observations per cell), CRD, RBD, LSD and their
analyses, incomplete block designs, concepts of orthogonality
and balance, BIBD, missing plot technique, factorial designs
: 2°, 32 and 3 \ confounding in factorial experiments, split-
plot and simple lattice designs.

PAPER-II

I. Industrial StatisticsI. Industrial Statistics

Process and product control, general theory of control
charts, different types of control charts for variables and at-
tributes, X, R, s, p, np and c charts cumulative sum chart, V-
mask, single, double, multiple and sequential sampling plans
for attributes, OC, ASN, AOQ and ATI curves, concepts of
producer's and consumer's risks, AQL, LTPD and AOQL, sam-
pling plans for variables, use of Dodge-Romig and Military
Standard tables.

Concepts of reliability, maintainability and availability,
reliability of series and parallel systems and other simple con-
figurations, renewal density and renewal function, survival
models (exponential, Weibull, lognormal, Raykigh, and bath-
tub), different types of redundancy and use of redundancy in
reliability improvement, problems in life-testing, censored
and truncated experiments for exponential models.

II. Optimization Techniques

Different types of models in Operational Research, their
construction and general methods of solution, simulation und
Monte-Carlo methods, the structure and formulation of lin-
ear programming (LP) problem, simple LP model and its
graphical solution, the simplex procedure, the two-phase
method and the M-technique with artificial variables, the
duality theory of LP and its economic interpretation, sensi-
tivity analysis, transportation and assignment problems, rec-
tangular games, two-person zero-sum games, methods of
solution (graphical and algebraic).

Replacement of failing or deteriorating items, group and
individual replacement policies, concept of scientific inven-
tory management and analytical structure of inventory prob-
lems, simple models with deterministic and stochastic demand

with and without lead time, storage models with particular
reference to dam type.

Homogeneous discrete-time Markov chains, transition
probability matrix, classification of states and ergodic theo-
rems, homogeneous continuous-time Markov chains, Poisson
process, elements ot queueing theory, M/M/l, M/M/K, G/M/
1 and M/G/l queues.

Solution of statistical problems on computers using well
known statistical software packages like SPSS.

III. Quantitative Economics and Official Statistics

Determination of trend, seasonal and cyclical components.
Box-Jenkons method, tests for stationarity of series, ARIMA
models and determination of orders of autoregressive and
moving average components, forecasting.

Commonly used index numbers—Laspeyre's, Paasche's
and Fisher's ideal index numbers, chain-base index number,
uses and limitations of index numbers, index number of
wholesale prices, consumer price index number, index number
of agricultural and industrial production, tests for index num-
bers like proportionality test, time-reversal test, factor-reversal
test, circular test and dimensional invariance test.

Geiieial linear mcdel. ordinary least squares and general-
ised least squares methods of estimation, problem of
multicollinearity, consequences and solutions of
multicollineanty, autocorrelation and its consequences,
heteroscedasticity of disturbances and its testing, tests for
independence of disturbances, Zellner's seemingly unrelated
regression equation model and its estimation, concept of struc-
ture and model for simultaneous equations, problem of iden-
tification-rank and order conditions of identifiability, two-
stage least squares method of estimation.

Present ol ficial statistical system in India relating to popu-
lation, agriculture, industrial production, trade and prices,
methods of collection of official statistics, their reliability and
limitation and the principal publications containing such sta-
tistics, various official agencies responsible for data collec-
tion and their main functions.

IV. Demography and Psychometry

Demographic data from census, registration, NSS and other
surveys, and their limitation and uses, definition, construc-
tion and uses of vital rates and ratios, measures of fertility,
reproduction rates, morbidity rate, standardized death rate,
complete and abridged life tables, construction of life tables
from vital statistics and ;ensus returns, uses of life tables,
logistic and other population growth curves, fitting a logistic
curve, population projection, stable population theory, uses
of stable and quasi-stable population techniques in estima-
tion of demographic parameters, morbidity and its measure-
ment, standard classification by cause of death, health sur-
veys and use of hospital statistics.

Methods of standardisation of scales and tests, Z-scores,
standard scores, T-scores, percentile scores, intelligence quo-
tient and its measurement and uses, validity of test scores and
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its determination, use of factor analysis and path analysis in
psyehotnetry.

ZOOLOGY

PAPER-I

Section A

I. Non-chordata and chordata ;

(a) Classification and relationship of various phyla upto
sub-classes, Acoelomata and Coclomala;
Frotostomes and Deuterostomss, Bilateralia and Rtt-
diata; Status of Protista, Parazoa, Onychophora and
Hernichordota; Symmetry.

(b) Protozoa: Locomotion, nutrition, reproduction; evo-
lution of sex; general features ant) life history of
Paiamaecmw. Monocystix, Plasmodium and
texismaiiia.

(c) Porifera: Skeleton, canal system and reproduction,

(d) Coelenterata : Polymorphism, defensive structures
and their mechanism; coral reefs and their forma-
tion; metagenesis; general features and life history
of Obelia and Aurelia.

(e) Platyhelminthes : Parasitic adaptation; genera! fea-
tures and life history of Faxciola and Tacnia and their
relation to man.

(1) Nemathelminthcs: General features, life history and
parasitic adaptation of Ascaris; nemathclminths in
relation to man.

(g) Annelida : Coelom and metamerism; modes of life
in polychaetcs; general features and life history of
nereis (NeantUes), earthworm {Pheivtima) and leach
(Hirundaria).

(h) Arthropoda: Larval forms and parasitism in Crusta-
cea; vision and respiration in arthropods (prawn,
cockroach and scorpion); modification of mouth
parts in insects (cockroach, mosquito, housefly,
honey bee and butterfly); metamorphosis in insects
and its hormonal regulation; social organization in
insects (termites and honey bees),

(ij Mulluscd : Feeding, respiration locomotion, shell
diversity; general features and !i(e history of
Lamellidens, Pila and Sepia; torsion and detorsion
in gastropods,

(j) Echinodermata : Feeding, respiration, locomotion,
larval forms; general features and life history of
Asterias.

(k) Protochordata: Origi n of chordates; general features
and life history of Branckiostoma and Hcrdmania.

(1) Piscex: Scales, respiration, locomotion, migration.

(m) Amphibia : Origin of tetrapods; parental care,
paedomorphosis.

fn) Rcpdlia : Origin of reptiles; skull types; status of
Sphenodon and caucodiles.

(o) Aves : Origin of birds; flight adaptation, migration.

(p) Mammalia ; Origin of mammals; dentition; general
features of egg-laying mammals, pouched mam-
mals, aquatic mammals and primates; endocrine
glands anil-other hormone producing structures (pi-
tuitary, thyroid, parathyroid, adrenal, pancreas, go-
nads) and their interrelationships,

(q) Comparative functional anatomy of various systems
of vertebrates (integument and iu derivatives, en-
doskeleton, locomotory organ?., digestive system,
respiratory system, circulatory system including
heart and aortic arches; urino-genital system, brain
and sense organs (eye and ear).

Section B

(a) Biospher : Biogcucliemicil cycles, green house ct
feet, ozone layer and its impact; ecological succes-
sion, bit'ines <md ceotones.

(b) Population, characteristics, population dynamics,
population stabilization

(c) Conservation of natural resources-mineral mining,
fisheries, aquacullure; forestry; grassland; wildlife
(Project Tiger); sustainable production in agricul-
ture-integrated pest management.

(d) Environmental biodegradation; pollution and its im-
pact on biosphere and its prevention.

II. Ethology;

fn) Behaviour : Sensory filtering, responsiveness, sign
stimuli, learning, instinct, habitation, conditioning,
imprinting.

(b) Rolf of hormones in drive; roic of phcromones in
alarm spreading; crypsis, predator detection, preda-
tor tactics, social behaviour in insects and primates;
courtship (Drosnphila, 3-spine stickleback nnd
birds).

(o) Orientation, navigation, homing, biological rhythms:
biological rloek, tidal, seasonal and circadian
rhythms,

(d) Methods of studying animal behaviour.

III, Economic Zoology :

(a) Apiculture, sericulture, lac culture, carp culture, pearl
culture, prawn culture.

(b) Major infectious and communicable diseases (small
pox. plague, malaria, tuberculosis, cholera and
AIDS) their vectors, pathogens and prevention.

(c) Cattle and livestock diseases, their pathogens
(helminths) and vacters (ticks, mites, Tabanus, Sto-
moxys)
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(d) Pests of sugar cane (Pyrtlla perjmsiella), oil seed
(Achuea janata) and rice (Sitophilus oryzae).

IV. Bicstatisncs:

Designing of experiments; null hypothesis; correlation,
regression, distribution and measure of central tendency,
chi square, student t-test, F-test (one-way & two-way F-
test).

V. Instrumental methods:

(a) Spectrophotometry, flame photometry, Geiger-Muller

counter, scintillation counting.

(b) Electron microscopy (TEM, SEM)

PAPER II

Section A

I. Ce.ll Biology :
(a) Structure and function of cell and its organelles (nu-

cleus, plasma membrane, mitochondria, Golgi bod-
ies, endoplasmic retioilum, nbosomes and
lysosomesj, cell division (mitosis, and meiosis), mi-
totic spindle and mitotic apparatus, chromosome
movement.

(b) Waston-Crick model of DNA, replication of DNA,
protein synthesis, transcription and tianscription fac-
tors.

II. Genetics :

(a) Gene structure and functions; genetic code.

(b) Sex chromosomes and sex determination in D_riL-
SQphJla, nematodes and man.

(c) Mendel's laws of inheritance, recombination, link-
age, linkage-maps, multiple alleles, cistron concept;
genetics of blood groups.

(d) Mutations and mutagenesis : radiation and chemi-
cal.

(e) Cloning technology, plasmids and cosmids as vec-
tors, transgenics, transposons, DNA, sequence clon-
ing and whole animal cloning (principles and meth-
odology).

(f) Regulation and gene expression in pro-and eu-
karyotes.

(g) Signal transduction; pedigree-analysis; congenital
diseases in man.

(h) Human genome mapping; DNA finger-printing.

III. Evolution :

(a) Origin of life.

(b) Natural selection, role'.of mutation in evolution, mim-
icry, variation, isolation, speciation.

(c) Fossils and fossilization; evolution of horse, elephant
and man.

(d) Hardy-Weinberg Law, causes of change in gene fre-
quency.

(e) Continental drift and distribution of animals.

IV. 3ystematics;

(a) Zoological nomenclature; international code;
cladistics

I. Biochemistry

(a) Stmclute and tile of carbohydrates fais lipids, pro-
teins, aminoacids, nucleic acids, saruraied and un-
saturated fatty acids, cholesterol.

(b) Glycolysis and Krebs cycle, oxidation and reduction,
oxidative phosphorylation; energy conservation and
release ATP, cyclic AMP-its structure and role.

(c) Hormone classification (steroid and peptide hor-
mones), biosynthesis and function.

(d) Enzymes : types and mechanisms of action; immu-
noglobulin and immunity; vitamins and co-enzymes.

(c) Bioenergetics.

II. Physiology (with special refemce to mammals)

(a) Composition and constituents of blood; blood groups
and Rl factor in man; coagulation, factors and
mechanism of coagulation; acid-base balance,
therrno regulation.

(hi Oxygen and carbon dioxide transport; haemoglobin;
constituents and role in regulation.

(c) Nutritive requirements; role of salivary glands, liver
pancreas and intestinal glands in digestion and ab-
sorption.

(d Excretory products; nephion and regulation of urine
formation; usmoregulation,

(e) Type of muscles, mechanism of contraction of skel-
etal muscles.

(0 Neuron, nerve impulse-its conduction and synaptic
transmission, neurotransmitters.

(g) Vision, hearing and olfaction in man.

(h) Mechanism of hormone action.

(i) Physiology of reproduction, role of hormones and
pheramones.

III. Developmental Biology

(a) Differentiation from gamete to neurula stage; dedif-
ferentiaiion; metaplasia; induction, morphogenesis
and morphogen; fate maps of gastrulae in frog and
chick; organogenesis of eye and heart, placentation
in mammals,
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(b) Role of cytoplasm in and genetic control of develop-
ment, cell lineage, causation of metamorphosis in
frog and insects, paedogencsis and neoieny, growth,
degrowth and cell death, ageing blastogenesis, re
generation, teratogenesis, neoplasm

(c) Inva-siveness ot Placenta, m vitro fertilization, embryo
transfer, cloning

(d) ,-Baer's law, evo devo concept

APPENDIX II

Bnet particulars relating to the Indian Forest Service (vide
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4 hour-* I hearrangenn nttoi i undni ling ihisiesi will hi1 in kit.
by the I nspeuor General ofl OK1 as (luvernmeniol Induisoas
k> synchronise with ihc ̂ iuin>: *il ihcMcdicnl Bomd

hovided in i-tiM .i i,aiulid.tK' who has been <,alkd loi *tp
pouting in the walking tesi aliei deUarution of tin. leiult oi
the written putt ol tin I x nnnuiion, eithei lalls to complete
the walking test wuhin I lit.' pie.uibed lime limit in lulls to
appeal in ihe test, will be given another opportunity io ap-
poui in the walking test ultet IK* IS selected loi ihc- hidnin
Forest Service on ihe hnsis ol 1'innl tesulis ot lln. Emuiuna
lion In ease he again tuils to appear/pavi IIK ksl no luitltei
opportunity will be given io him to appeal in ilu* walking
lest

3 (») In the mailer of thi (.oirclmtoii of uge hughl and
clieit ginli of eandldmes ot Indlnn (lneludiny, Anylo fntti.m)
nice- it is left in the Mediuil Moiwd lou^i whak VLT eon elation
tiguros aro considered most suiiabk, us .1 t inde m IIK
extmiinullun of the candidates It tin ir be miv dispiopornon
with regard to height, weight and chcti glnh the candidate
should be hospitalised for invesllgtition and X ray ot the cliosi
Ukan before ihe cnndldate is divlmed tit or noi fit by iho
Board Howovur.tlwX m\ ofiheChcitwillhiMloiicinrespoi.1
of "nly such candulalt-s who art directed to appi or before ihe
medienl hoard for l*(ni I) of tho invdliiil ttHtniiuilon

(b) The Minimum itundiuil for height und ehusi yiilh
without which cHtuhdiiifs etinnoi bu weecptod aio us follows:-

Height

1 ft! ems,
130 otis

Chcxt ilully
uxjutnd^ ilJ

"84 ems""
7^ cmi.

Kvpansion

*i cmji (foi munf
fl ems, (for wornen)

The following minimum k ^ h t Niflncltirii* mwy tie Hllosvid
In (he cusc of cundidiitcs belonging to Cx-lutdulcd I rlboit unO
in TUCON Mich iu CiurkhHH, Nepullen AN^JUHISU, Meghiil.i>u

I'rlbul. [.udukhem1, Sikkimusu Hhutonose (larhwalet's,
KumaoniN, NU^UN and Arunuehal I'rndwHhmndidMk'N whuie
tivortign hpijjlil is distinctly lower - -

Men
Woiwn

1W 5 oms
H3()(.'ms

4 Tho cundldate'N height will be mcuNuiotf «s IMIKIWN1--"

Hu will wmove his shuts and bo placed against tho tttandard
with his foot together mid tht; wuljjjlii tlirown on the hoeln und
not on thu loos or nthor sides uf thu IVet, \\a will mtttul c a \ t
without rigidity «nd with thw hwls ealvoh, buttocks lind
«houlderN louchlrns tin* xttmdiird. Tlw chin will be doprtts-ied
to bring ihe vertex of the homl Icvol under the hori/onlul bur
und iho height will bo recorded m wniimelurt and ptirtn i»l It
In eentlmotor to halves.

5 Tht1 CHtidldaie'n choHt wilt be mvunuwl m follown --

He will bo mftiie to stand e r n j with hik Iwi tnyuthtu «ii.| io
fulgtj hU urrnit ovpr hK he«d, Y\w t*»pp will bp m »d|un(fti
ttround thn ehoHi it* upper edge touehtiv the Inierioi aiiylcs uf
thu shoulder blades behind and lies In thu seme horizontal

|)l ihl ^ ' I ll 'll ltl)l >S I lk<.H H lit' «'l' (. I « •>! I I
llienl> lowi ioil (o hartp louseh In s'u M 1 H I
Ijken ih.utlk'stiuLilfleis i ienmihn1^ \> pw » ' i I '
• • o . i M o d i s p l u e i h t t a p i [ I K i i t n i l i d t i . » I I . i t '

1 ( 1 I i k ' 1 i - ( , l 0 ( p l l l S p l l l l H I l l \ V I ' ! M l ! i , I l i l ' 1 1 1

e x p a n s i o n o l t l i e i, l i t i % A J 1 I b < i . t r i f i l h i i '

i T i i t ) i f \ i i i i t i . u u i i i i i i > i m u m w i l l l i i I H i n i n ' J i n > •

M s y h o O s H U I n r < M ) i d i ! i ^ < h i m i i in m i / i i

il I t s i h . i i t I ,i!t 11 n t i t n I i . h o i j l d r i ( o n o i <)

M i I In, h t - K ' . l l i n i i t i c s ' o f i l u <. i i i i l u i in s ' i

i m c r f s u i o d t w w e b e l i i i e M i ' i i i r i , li ,i f t t i . i l if' L I S I O H

0 H i t , c i n d i d u K - w i l l i N o h w e i g h t * n u t li

i c i o r d u l in t v i l o f i . i n i s fr L I | ( H A D I l u l l a k i l i - i n >

IIDI bi. noted

7 I I n ' c a n d i d a u i y < s i ^ l i i w i l l l > i i > - t i i i m - i

w i l l i t l i L l o l l o w n l f , i i i l . *, ! I K f t d i l l - , i i i L 1 | i

u'cor(Jt d

( 0 ( J C I K I M I ] \ v i i i i d i d H < • \ < m i l l M I I .

a g e n e r a l evHin inv inon d m i | i J in I !K di i n

a n y I ' I I H J ^ OI ubiKiiMMlily t t n i i iu ln , ii ,i

r e j u l e c l 4 h e s u f f u i s I r o m tiny S'juinl in i m n

c o n d i i i u n s o f e y f s , e y e l i d s o r L i i n i i j i ( d 0 i r Mint

of sui h u sor t is r r n d i T • i r ' ' | i i > < h in i n <(

u n l i t oi Me,iviu al a fumit , d u

( l l ) V i ' U H l A < d l l V I I K i \ 4 M i l i I t i n ! i l l l i i

U i U U M U ' s i f \ 1 I t ' l l U K l u t K M V . O I L ' 1 , i d I F i l i a l

v i s i o n o t h e r l o r n e a r m i m ! u h i >, > i i i »

t M i m m t - d s e p a r a i " U

1 h e n N I I H I I b e n u l n t i i i l o r H t i n i m t i m n il i r l ' i u i

n f l k w d u y o v N l o n o l t h o i i i n i ) i d i i i ( i s h i l l l u t w v - n i t n n » i

b y I h i 1 M O J K / I I I t n l l l d o i o t h i i ii i d u a l t il |M( iv M ' ^ I

t t t s e H S it w i l l l u i n i s l i i h o b u n i n i o i m a t i ' i « i ( i i M i -« '

th i s c o n d i t i o n o ( i h e e y e

T h e I n d i a n F o r e s i S U V K i - i 1 .i u I I H I M I I < I H L

T h e w i t i n d n u K f o r i i n t i m i u n i t I ^ • V I M U M ^ I I I M ' \

glimses shull be UK follows

!l—45iini/2UOO

Di 1 ml vision

Mt-Mi'tt evt

(LOIK vU (1

vision)

•Vft

Worse oj t

™ ' ft/ft' ' " " _

K ' . 1 v I M l [1

LkP. i • i<

I t ' U l f l t k l (1

vision)

N *i

\ V . i

N

' i y p e of* i n i f y c i i o n j t e n n i i u i i l u - i u u i

(nnsjH'titied) Ktidlul k inu ' j lo i i iv

NOrk -

( d ) I ' u n d u s h \ ( t m i i u i l m n l<i u><- i> i a " I M <| i

F u n d u h f x n m l i i A i l o i i * h » > n l d lit- i M m H i H I m i i h ni>

r o e o r d t n i , [ f H l w p v t m u f p i i l h n l n j i l t M i i - o . i i i l i M ' h in ^ i> i

w l i l i h i s l i k e l y I o b e p r o ^ i i ^ s l M / H i i i l n i l ' 1 1 1 C i ' i i

i u r i d u l i K \ h e S ' i t t l i o u U I I n I K i lu r i ,1 u r i l u

T h d l ' M a l rtinuufilof M \ o p i h (Ifn l u d n i f i t h i t v l l r u i ' 0 l u l l

n o t c x i - o e d - 8 U O U , T o l u l a m o u n t o l ( l \ p e f t > i i n > i " '
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including the rylindei shall not exceed—4 00D)

Provided that m i_dv a i andidate is found unfil on ground
"X high myopia, the matter shall bo referred to a special board
• t ihree opthdlnn i«.uvs u declare whether this myopia ihs

tHdlrgicr.l nr r'ii' In c t1,.' it is not pathological the candidate
• .ill bf- decl.-fv.-ii U', provided he fulfils the visuals

i|uirements ntl^iwise.

(2) Colour Vision —(i) The testing ol colour vision shall
t - cvsontial,

(n) Colour perception should be graded into a higher and
!.I',VOI < itade depending upon the size of the aperture in the
I int-rii as JosmhcJ in the table below :—

1

1. Distance between the
lamp and candidate

Size of aperture

1 inic of exposure

Higher
grade
Colour
perception

2

16 ft.

I 3 mm.

5 secdncli

Lower
grade
Colour
perception

3

16 ft.

13 mm.

5 seconds

ai.) Satisfactory colour vision constitutes recognition with
• iir,o and without hesitation of single red, single green and
viine colours. The use of Ishihara's plates shown in good
light jnd suitable lantern like Edrige Green's shall be
(onsidered quite dependable for testing colour vision, While
either of the two test may ordinarily be considered sufficient,
ii \i, essential to carry out the lantern test. In doubtful cases
where a candidate fails to qualify when tested by only one of
the two tests, both the tiisii should be employed.

NOTE : For appointment to the Indian Forest Service,
Lo vyr Grade of colour vision will be considered sufficient,

3. Rt'M of vision.—The field of vision shall be tested in
Rspfcf o r al! services by the confrontation method. Where
auch !e:-t gives unsatisfactory or doubtful results, the field of
vision should be determined on the perimeter.

(4) Nighi Blindness —Night Blindness need not be tested
as a routine, but only in special cases. No standard test for the
testiug of hight blindness or dark, adaption is prescribed. The
Medical Board should be given the discretion to improvise
.-.uch rough test, e.g. r» cording of visual actiity with reduced
illumination or by making the candidate tecognise various
objects in a darkened room after he/she has been there for 20
to 30 minutes. Candidates own statements should not always
be relied upon but they should be given due consideration,

(5) Ocular conditions other than visual acuity.—(a) Any
organic disease or a progressive refractive error which is likely
to result in lowering the visual acuity should be considered
as a disqualification.

(b) Trachoma,—Trachoma unless complicated shall not
ordinarily be a cause for disqualification.

(c) Squint,—As the presence of binocular vision is
essential squint even if the visual acuity is of the prescribed
standard, should be considered as a disqualification.

(d) One eyed persons.—The employment of one eyed
individuals is not recommended.

8. Blood Pressure

The Board will use its discretion regarding Blood Pressure,

A rough method of i alculallng normal maximum systolic
pressure is as follows . - -

(0 With young subjects 15^25 years of agL- of average is
about 100 plus I he n&a.

(ii) With subjects over 25 years nf age the general rule of
110 plus half the age seems quite satisfactory.

N.t).—As a general rule any systolic pressure over 140
mm and diastolic over 90 mm should be regarded as
suspicious and the candidate should be hospitalised by the
Board before giving their final opinion regarding ihe
candidate's fitness or otherwise. The hospitalisation report
should indicate whether the rise jn blood pressure is of a
transient nature due to excitement etc. or whether it is due to
any organic disease. In all such cases X^ray and electro-
cardiographs examination of heart and blood urea clearance
test should also be done as a routine. The final decision as to
the fitness or otherwise of a candidate will, however, rest
with the medical board only.

Method of taking Blood Pressure

The mercury manometer type of instrument should be used
as a rule. The measurement should not be taken within fifteen
minutes of any exercise or excitement. Provided the patient
and particularly his arm is relaxed, he may be either lying or
sitting. The arm is supported comfortably at the patient's side
in a more or less horizontal position. The arm should be freed
from the clothes to the shoulder. The cuff completely deflated
should be applied with the middle of the rubber over the inner
side of the arm and its lower edge an inch of two above the
one of the elbow. The following turns of cloth bandage should
spread evenly over the bag to avoid burging during inflation.

The brachial artery is located by palpitation at the bend of
the elbow and the stethoscope is then applied lightly and
centrally over it below, but not in contact with the cuff. The
cuff is inflated to about 200m Hg and then slowly deflated.
The level at which the column stand when soft successive
sounds are heard represents the Systolic pressure. When more
air is allowed to escape the sound will be heard \a increase In
intensity. The level at which the well-heard clear sound change
to soft muffled fading sounds represents tho diastolic pressure,
The measurement should be taken in a fairly brief period of
times; prolonged pressure of the cuff is irritating to the patient
and will vitate the readings. Re-checking if necessary, should
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be done only a few minutes after complete deflation of the
cuff. (Some times, as the cuff is deflated sound are heard at a
certain level they may disappear as pressure falls and reappear
at a still lower level). This : "Silent gap' may cause error in
reading.

9. The urine (passed in ihe presence of the examiner)
should be examined and the results recorded. Whoie a Medical
Board finds sugar present in a candidate's urine by the usual
chemical test the Board will processed with ihe examination
with all its other aspects and will also specially note any signs
or symptoms suggestive of diabetes. If e\cept for the
glycosuria the Board finds the candidate conforms to the
standards of medical fitness required they may pass the
candidate "fit" subject to the glycosurij being non-diabetic
aijid the Board will refer the case to a specified specialist in
triedicine who has hospital and laboratory facilities at his
disposal. The Medical Specialist will carry out whatever
examination clinical and laboratory test he considers necessary
including a standard blood sugar tolerance ten, and will
submit his opinion to the Medical Board upon which the
Medical Board will base ils final opinion "fit" or "unfit" The
candidate will not be required io appear in person before the
Bhard on the seend occasion. To exclude the effects of
medication ii may be ncu'ssary to retain a candidate for
several days in hospital under stiict supervision.

10. A woman candidate who as a result of tests is found
to be pregnant of 12 weeks standing or over, should be
declared temporarily unfit until the confinement is over She
should be re-examined for fitness certificate six weeks after
the dale of confinement subject to ihepioductionol a medical
certificate of fitness from registered medical practitioner.

11. The following additional points should be observed ;

(a) That the candidates hearing in each ear is good and
that there is no sign of disease of the ear. In case it is
defective the candidate should be got examined by the
ear specialist, provided that if the defect in a hearing is
remediable by operation or by use of hearing aid. A
candidate cannot be declared unfit on that account
provided he/she has not progressive disease in the ear.
The following are the guidelines for the medical
examination authority in this regard.

(1)

(2)

(3)

Marked or total
deafness in one ear
other for being
normal.

Perceptive deaf-
ness in both ear
in which some
improvement is
possible by a
hearing aid,

Perforation of
tympanic mem-

Fit for non-technical jobs
if the deafness is up to 30
decible in higher frequency.

Fit in respect of both tech-
nical and non technical
jobs if the deafness is up
to 30 deeibles in speech
frequencies of 1000 to
4000 HZ.

(i) One ear normal other
ear perforation of tympanic

(4)

(6)

(7)

(8)

(9)

no)

branc of ceniral or
Marginal t>pe,

Ears' with Mastoid
cavity sub normal
hearing on one
Mde/on botli side.

PurMSlomlv dis-
charging ear
operated/
unopcrated.

Chronic inlln-
matory allergic
condition of nose
with or without
hony deformities
of nasal septum.

Chronic Inflama-
matory conditions
of tonsils and or
Larynx.

Benign or locally
malignant
Tumours of ENT.

Oloscilerosis

Congenital defects
of ear, nose or
throat.

membrancepresent !e:,.j >
ranly unfit.
Under improved emus ui'i
of ears surgery a cam!! 11<>•
with nidifimal orothti j ••
foration in both cars juinuin
be given a chance by decla-
ring him temporarily uniA
and then he may be consi-
dered under 4 (ii) bd'iw.

(ii) Marginal drastic j*iri'•»
ration in both ears—un. '
(iii) Central perforator ,,i
both oars--lempo»aril ni-
lit

(I) Either ear normal -
hearing other ear Md- ' -t>'
cavity Fil Ir.rb iiiuecbi.' i
non technical jobs

(ii) Mastoid Laviry of i. '*•
sides. Unfit for teciiru <!
jt.bs Fil for nun techn -n'
jobs if hearing impro- •
to 30 Deeibles in cith- •• :i
withor without hi1 jut r , '

Temporarily unfit foi IA <
tPcbnicil and non tec:i:ii.- !
job.

' j ) A d e c i s i o n w i l l b e ? • : , . T I

as per circumstances
of individual cases.

(h) If deviated nasal V|H <m
is present with synipt* nv •
Temporalily unfit.

(i) Chronic Inflamaiof}
conditions tonsils and n
Larynx—Fil.
(ii) Hoarseness of voi.
severe degree il preser <
then—Temporarily unf it.

(i) Benign Tumours—Tem-
porarily unfit,
(ii) Malignant Tumour*
Unfit.

If the hearing is with', '
deeibles aiier operjti- i
with the help of hear n
aid—fit

(i) II nut l m e r k i im •)

funct ion—fi t ,

f]ii Siuitennj,, i>i s \

degree—Unii!



THE GAZETTE OF INDIA, FEBRUARY 10, 2001 (MAOHA 21, 1922) [P*RI I—SK. 1

" ) Nasjl Poly Timpor.irily unfit,

'i"!.1.; h^/her *-pr-ivh is without impediment

'hu! his/her teeth are in good order and that he/she is
provided with denlurc-s where necessary for effective
>i i ilicdtkui (well filled teeth will be considered as
ound);

*hai the chest i-i well-formed and his chest expansion
•>uffiutru; and that his heait ano lungs are sound;

.hat {.here is no evidence of any abdominal disease,

ihai he is not ruptured;

that he does not suffer from hydrocele, a severe degree
•f vcricose veins oi piles;

diat his limbs, hand and feet are well formed and
leveloped and that there i* free and perfect motion of
'II his joint;

i (hat he is not ruptured; disease;

', ihat there is no congenital malformation or defect;
1' v hat he does not hear traces of active or chronic disease

' inting to an impaired constitution;

ihat he bears marks of efficient vaccination; and

i hat he is free from communicable disease.

i^idiograpbic examination .if the chest for detecting
nmaliiy of ihe heart and lungs, which may noi be
ti> ordinary physical ex iniination will be restricted

.-.ueh candidates who are declared finally successful
.meerned Indian Forest Service Examination.

decision ot the Chairman of the Central Standing
! Pua^d (conducting the medical examination of the

MILLI candidate) about the fitness of the candidate shall
j i

•1 .it, v di i<\ t is found it m u s t be no ted in the cer t i f ica te

mtdical examiner should stale his opinion whether
i .. likolv to interfere in the efficient performance of

jes wnich will he required of the candidate.

i • of.doubt regarding hcahh of a candidate the
-,n oi" ibe Medical Board may consult a suitable

<l Speudhsi !u decide the issue of fitness or unfitness
u.didale for Government Service e ^. if a candidate is

wd to be suffering from any mental defect or aberration,
olrman of the Board may consult a Hospital Psychiatrist/
(legist, etc.

< i TE - Candidates are warned that there is no righl of
! fiom Medical Board special or standing appointed to

•v th ii tuners for the above service. If, however,
fi, iLnr a<"0 satisfied on the evidence produced before
f i! le possibility of an error of judgement in the decision

MI i Board, it is open to Government to allow an appeal
•,d Board Such evidence should be submitted within
•mrt of the date of the communication in which the

decision of the first Medical Board is communicated to the
candidate, otherwise no- request for an appeal to a second
Mf dical Board will be considered.

If any medical certificate, produced by a candidate as a
piece of evidence about the possibility of an error of
judgement, in the decision of the first Board, the certificate
will not be taken into consideration unless it contains a note
by the medical practitioner concerned to the effect that it has
been given in full knowledge of the fact that the candidate
has already been rejected as unfit for service by the Medical
Board.

Medical Board's Report

The following intimation is made for the guidance of the
Medical Examiner:—

1. The standard of physical fitness to be adopted should
make due allowance for the age and length of service, if any
of the candidate concerned.

No person will he deenicu qualified foi admission to
tne Public Service Vvho shall not satisfy Government
or the appointing authority, as the case may be that
he has no disease constitutional affliction, or bodily
infirmity unfitting him, or likely to unfit him tor that
service.

It should be understood that the question of fitness
involves the future as well as the present and that
one of the main object., of medical examination i1-
to secure continuous effective service, and in the
case of candidales for permanent appointment to
prevent early pension or payments in case of
premature death. It is at the same time to be noted
that the question is one of the likelihood of
continuous effective service and that rejection of a
candidate need not be advised on account of the
presence of defect which is only a small proportion
of cases is tound to interfere, with continuous
effective service.

A lady doctor will be co-opted as a member ol ihe
Medical Board whenever a woman candidate is to
be examined.

The report of the Medical Board should be treated as
confidential.

In case where a candidate is declared unfit for
appointment in the Government Scr\ ice ihe grounds
for rejection may be communicated to the candidate
in broad terms without giving minute details
regarding the defects pointed out by the Medical
Board.

In case where a Medical Board considers that a minor
disability disqualifying a candidate for Government
service can be cured by a treatment (medical or
surgical) a statement to that effect should he recorded
by the Medical Board. There is no objection to a
candidate being informed of the Board's opinion to
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this effect by the appointing authority and^when a
cure has been effected it will be open to the authority
concerned to ask for another Medical Board.

In the case of candidate who are to be declared
Temporarily unfit the period specified for rt;-
examination should not ordinarily exceed six months
of the Maximum. On re-examination after the
specified period these candidates shpuld not be
declared temporarily unfit for a further period but a
final decision in regard to their fitness for
appointment or otherwise should be given.

(a) Candidate's Statement and declaration

The candidate must make the statement required below—
prioi to his Medical examination and must sign the
Declaration appended thereto. Their attention is specially
directed to the warning contained in the Note below :—

1. State your Name in full
(in block letters)

g. Sta1^ yoi'r age and biit'u place

(a) Do you belong to Scheduled
Tribes or to races such as
Gorkhas, Ncpalesc,
Assamese, Meghalaya
Tribals, Ladakhe.se,
Sikkimese, Bhutanese,
Gharwalis, Kumaonis, Nagas
and Arunachal Pradesh,
Whose average Height is
distinctly lower? Answer
'Yes' or 'No' and if the
answer is "Yes' state the
name of tribe/race.

3. (a) Have you ever had small pox,
intermittent or any other
fever, enlargement or
suppuration of glands,
spitting of blood, asthama,
heart disease, lung disease,
fainting attacks rhuematism,
appendicitis ?

OR

(b) Any other disease or accident
requiring confinement to bed
and medical or surgical
treatment.

4. Have you suffered from any
form of nervousness due to
over work or any other cause ?

5. Furnish the following particulars concerning your
family : —

1
Father's age
if living and
state of
health

2

Father's age
at death and
cause of
death

.1
No. of
brothers
living their
age and
sttite of health

4

No. of
brothers
dead their
age and cause
of death

5

Mother'
if living
slate of
health

s age
and

6

Mother's age
at death and
cause of
death

7

No. of
sisters
living, their
age and stite
of health

No, of
sisters
dead, their
age and cause
of death

6. Have you been examined by
Medical Board before '?

7. If answer to the above is 'Yes'
please state what Services you
were examined for ?

8. Who was the examining authority ?

9. When and where was the Medical
Board held,

lO.Rcsult of the Meeidal Board
examination, if communic.itea
to you or if known.

11. All th^ above answers arc to be best of m\ knowledge
& belief, true and correct and 1 shall be liable for action under
taw for any material infirmity in the information furnished
by me or suppression of relevant material information. The
furnishing of false information or suppression of any factual
information would be a disqualification and is likely to render
me unfit for employment under the Government. If the fact
that false information has been furnished or that there has
been suppression of any factual information comes to notice
aL any time during my service would be loiablc to be
terminated

Candidate's signature

Signed in my presence
Signature of the Chairman of the Board

PROFORMA—I

Report of Medical Board on (name of candidate) physical
examination.

1. General Development: Good Fair ,.,..
Poor Nutrition Thin Average
Obese Height Best Weight

, When ? Any recent change in
Weight Temperature
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2, Girth of chest :—

(1) After full inspiration

(2) After full expiration

Skin : Any obvious disease

3. IiYHS:—

(1) Any disease
(2) Night blindness
0) Defect in colour vision
(4) Field nf vision
(5) Visual acuity
(6,1 Fundus Examination

Acuity of Naked eye
Vision

Distant Vision
R. E.
L.E.

Near Vision
R. E,
L. E.

Hypermctropia
(manitest)
R. E.
L. E.

With glasses

Sph. Axix

Strength of
glasses

Cv.

4. Ears: Inspection Hearing; Right

Ear Left Ear

5. Glands Thyroid

6. Condition of teeth
7. Respiratory System; reveal. Does Physical examination

anything abnormal in the respiratory organs ?

If yes, explain fully

8. Circulatory System :—-

(a) Heart, Any organic lesions? Rale
Standing

After hopping 25 times
2 minutes after hopping

(b) Blood Pressure: Systolic Diastolic

9. Abdomen : Girth ..Tenderness
Hernia

(a) Palpable Liver Spleen
Kidneys Tumours

(b) Haemorrhoids Fistula

10. Nervous System : Indication of nervous or mental
disability

11. Loco-Motor System : Any abnormality

12. Genito Urinary System ; Any evidence of Hydroccle,
Varicocele etc.

Urine Analysis :

(a) A physical appearance

(b) Sp,Gr

(c) Albumen

(d) Sugar

(e) Casts

(f) Cells

13. Is there anything ihc health of the candidate likely to
render him until for the efficient discharge ul his duties in
the Indian Fores! Service V

NOTE : In case of a female candidate, if it is found thai
she is pregnant of 12 weeks standing or over shi> should he
declared temporarily unfit, vide Regulation 10.

14. Has he been found qualified in all respects for the
efficient and continuous discharge of duties in tne Indian
Forest Service?

Note (I) : The Board should record their findin.11- under
one of the following three categories :

(i) Fit

til) Unfit on account of

(iii) Temporarily unfit on account of

Note (fl) : The candidate has not undergone chest X-RAY
test. In view of this, the above findings are not final and are
subject to the report on chest X-Ray lest.

Place :

Date :

Chairman

Signature Member

Member

Seal of the Medical Board

PROFORMA II

Candidate's statement/Declaration

1. State you Name :

(in block letter)

2. Roll No.

Candidate's Signature

Signed in my presence

Signature ol ihe Chairman of the B.ourd

To be filled-in by the Medical Board

Noie : The Board should record their findings under one of
the following three categories in respect of chest X-
ray test of the candidate.

Name of the candidate

(i) Fit

(ii) Unfit on account of

(iii) Temporarily unit on account of

Place :

Chairman
Date: Signature Member

Member
Seal of the Meilital Board






