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BIOLOGY

Diversitv of livins w0rld

Taxonomic aids, keys, specimen management ; Systematic and binonrial system of nomenclaturel
Classification of living organisms (five kingdom classification, major groups andprinciples ofclassification
within each group); Cencral description of monera, proiozoa, fungi, algae. bryophytes, preridophlr:s.
gymnospelrns, angiosperms (major groups ofangiosperms upto sub class) ; Botanical gardens. hc|baria.
zoological parks and museums. Salient features ofanimal (nonchordates up to phylum level and chordatcs
up to class level).

Structural oreanisallon in nlanls and tnimals

Morphology. Anatonry and histology oi'angiosperrns: Root. stem. lcaf, llorver, inllorcscence. liuits and
seeds. Tissues: Meristamatic and pernranent (epidermal, ground. vascular). Carnbial activity,, secondarr,
growth, type of wood. Animal tissues; Morphology, Anatomy and histology o{' annclids. insccts.
amphibians.

Structural and functional orglnization of cell

Cell oycle, detailed study' of Cell division (nritosis, meiosis); Cell dcath; Strucrurc and lfitcrrgn
(metabolisnr) ol carbohydrates, proteirrs, lipids and nucleic acids: Enzvrnologv: CIassificalior irnrl
nomenclature of enzymes; Structurei Mechanism of action, single substrate alld bisubstrate cnzrn:e:
Activators and inhibitors ofenzymes; Factors affecting the activity ofenzymes.

Planl physiology

Water relatiorts: Properties of u,ater, *,ater in tissrres and sclis. 'l).ansport ()l $atcr and soltrlcs {liroLl,
nutrients, gases): 'l-ralsport across cell nrembrane; soil-p lant-atmosphere conlinuum: Nlinerals reqrrircd hr
plant, their absorbable form. f'unctions, deticiencl' s)'mptoms, cssentialit) ol nrineral, Nt nrctitt)oliirlr.
biological fixation; Cellular N{etabolism: G luconeogenesis. Gl1'cogenesis and glvco;;enol1'sis. lrolrrroiril
regulation; Oxidation of food, respiratory efficiency of various food conrponents; transpo,.l and
detoxification of anrmonia, Lipid Metabolism; Photosynthesis: Basic principles o1' lighr absrirl,riL,n.
excitation energy transfer, electron lranspons, cycles (C], Cr. Cr, CA\..1 ), plant protiuctivily, ll]casurclrrenl
o1' photosynthetic parametersl I'hysiological respoirsss to abiotic strcssesi Scnsorr photobiologt,: I)llnr
gro\vth regulators: Growth, d ifl-erent iation,/de-d iIcron t iation and rc-dillerqntiation. dsveloprrlJ t:
t'hi'siological af-tbcts and nrechanjsrn olaction ofplant growtl'r honnones, Irlorvcrirrg: Plioup!riodirrr iir'l
its significance, endogenous clock and its regulation, lloral induction and deveiopnrent. r,ernllis:ition; Pllnr
n'rovements.

Scxual Renroduction

Plants: Structural details ofangios pcnnic florver, devetopmeni ol'ganret()ph)tcs. pollination and it: tvpcs.
agencics of pollination, pollen-pistiJ interaction, lerlilization, Artilicial l:ybridrzalio:) (emasoLrlxliorl ard
bagging) developrncnt of sced and tiuit; Apomixis and Polyernbryony; Self incornpttibilitv: Strucrural and
biochernical aspects; methods to o\/ercome incompatibilitv; [:xperinrental Iirnbryologr: llrrnlrrr
Reproduction: Morphology, Anatorny. Histology and Physiology rri reproductirrn: Ncurrr-crrrloelirre
control; Sexual behavior ill infancy, pre-adolescence, adolescence and of adult; lnrplarrrrtion. I'r'cgllarrer
and Parturition; Mammary- gland and Lactation; lnlhnlile mamrnarl'gland, pubertal rhurges irr rlilrll:l'\
gland; Structure of adult marlmary gland. galactopoiesis. milk lct dorvn; iv'lcnopause. Scr:cscurec'lnrpaet
of agc on reproduction. Foctal and lirnbryonic Corrads arrd Gerital ducts: lli-,rnrolrl basis r'rl scr
differentiation: Disordcrs ol scxLral dilferentiation dcvelopnrcntl Rcproducti\c llcalth: Problcr:rs lrrcl
strategies, Poptrlation explosion -causcs and efleets. binh corltrol nr saslrres-natu ra l rrcllrrrrls.
physical/barrier, bio-clremictr!. hontronal, inrn unologicirl. surgical nrclhods, ItJI)'s, rrrr)ioccr)tesis. lunule
lcticide, MMR, INlR, M tP. STD's, irtertility Disorders of lcnralc ard i'crnalq rcproduclire s_\:lcnr:
Sexual dysfunction; lnf-crtilit)'- Causes aud curative rneasuresi Rcprotiuctivc toricologl ol !r!rror)rrcr)lal
anJ industrial chemicals, drug and alcohol: Nledically assisted hunrxn rcproduuli\'c lcchr:olo.uius. (il|1.
lUl', ZlFl', 'IET; Enrbryo culturc.

W|Eas.E%mHmrEdG

l
{



3l
Gcnctics

Principlcs of Inheritarrce and variation: Menderian genetics. Inheritance of one gene, lwo gencs. poslmendclian inheritancel Recornbination frequcncy, ir,.ri"..r"r 
.theory of inlreritance; brosophiragenetics' linka.ee and recomhina(ions: rr'r utar iol i 

-Gen"ini -iiop.ni", 
or'.utution.: aiup,u,"rn .."rru,rrrulrtiolr: rlolccullr basis of gcne ntutation: DNA repair mechanisms; pedigrec analysis; Iltrrrrirrrkar;ot1pe'banding: gcnetic arrd environmcntat tasls .,i sex derermination. y] and x-iint",l s",,.r,Numerical and Structural abnonraritics of human 

"t 
roro*r", and rerated syndromes; Human metaboricdisorders.: N{orecurar Basis of Inherirance: chemicar ,rrrr. ,i'oNa and RNA, Biorogicai runctions ornucleic acidsl Searcrr fbrgcnetic.mareriar. RNA tuolra; n.pri.uitn; Transcription'anJpiE**i"g'"r nxa,cenetic. codc:-Trallslation' post-translational modificationi, n;loro*.. and proteins: Regulation of ccnecxpression: DNA 

.r"ingerprinring: Gcne mapping: ct,rn,rorom"-uanding; Resfiction 
",ri,i.."nr"r*,i,r"sequcrcc conrparisons and hornologics; Molecular clocks; Ccnetics--in modei rgrlriir*. 

. 

^, 
i,rrfbreeding. rnedicinc' hunran bcha'iouri N,lisusc orgenetrcs: c",,J" corn."tingr ccne therapy: HGp: GcncActivitv' in prokarvorcs and eukaryotes: signari ror g",i" .;rn r* H;";";;;-;;;'lio'o,ri'rn.,nr.,Totipotenc-v & I)leuripotencl; Stern ccjl nnjC"n" rt 

"iop"l 
ifoat"riut transfonnation, transduclion andc'ir,i'girrio,. Brcrcrirr clrr.mosornc: Irrcteriophag"r, T1p"r. ,tr.ucture and morphorogl.: Erorrrtionanbiologv: cosmic erorurion - physical basis of li"fe: ri,'"lri". 

"r rrig, of riic: origin oi rir. ,i,;",|;ihi.'chcnrical crolrtlirrn: Lxperinrental evidenccs fbr origir of lilc: Thc origin of natural selcctron;[,'rralcrrcstrial lile: I rolution ofthc cukaryoric cett: crotu'rJonlf thc Metazoa; E'olution ofchordata andthc.el'olurion ofthe nrajor'enebrale crasses; origin .,ra 
"""irj",,' ofnran: popuration Genetics: Gcncticvarialions; Polvrnorphism; Gene frcquency; Hrra-i w.inu.rg""qrilibriurn; Genetic drill, found,. effcct:rdaplire rldiatiorrs. ccological significancc of mof 

".uf 
u.ro r;ui.,,l

lliolotry in [Iuman wclfarc

l'lealth and disease: tl'pcs of diseases. common diseases in hunrans; rmmunorogy - lnnate and Acquircdinrrnunity; Passir'c and acrive inrmrinizari,rn, orgdni.uiL; ,;i"sinrcture of rymphoid organ; Ce[s or rircinrrlrunc s-vstern and rrreir difrerentiation; Lymphicy,te trrrr., N.i,,r" of immune response : structure ilxdfunclions of anribociics: A ntigen-Antibody in,.,u"riori ffu,rial immune response; Cell merjiateclimntunitl: Immurrological nrcmory: Aulo_irnmrniwl atiergi".: Ht_a ryr,", in human: MHC hapiorlpc,:Ira,sptanrarion r)pes ar)dprobrcms:.rmrnrrnodcficien") d';";;;r;,;r;;G;i;ii: il:1.'*.i!,','1, 
",,0

hi('crrcnrisrrv ofcanccr: Druus and arcorror abuse. ;djr.;.;.;;,; dependence. iI etrects. pr$.cnrior. irslbusc in adolesccnts and iis managemcnt: strategies for iood'production and enhancement: Anirnalhusbandry-. managernenl of rann an-imars. or."air'g .r;"gi;i-1naru.ar and anificiar) and rheir types.econonric imponance of cach; prant brceding. merho"d "i;"r;;; Ji'n"* uori.ty, Hyv of comm.n cerearsand pulscs. bio-fonillcation. SCp: Tissue 
"urtrring, 

rol,,",i. ffii;ar*tron, Microbes in Human werare:Technologv associaled and use of Microbes i";";;h;il, i'rirrtrr"r, medicine, bio-active morccurcs.

iiJllii,,l!iil,r"", 
and Srp. Ganga and yamuna auion plan. biogas iluci";:*il;i,#,i*",,,,.

ccnetic cncineeritrrl tools and technique' lc^chnique of scpararion and isolarion ofDNA. cloningrecr,rs.e lccr rophorc' is' birr rcacrtrrs. processing-of itr i-ar.Lr.'iirrJ" .ng,r..rirg: Cryopreservatiorr; Fu:.ronnrcthods. derccrion arrd application, 6f ,ono.lorui ,"rit"ii"r. DNA vaccines. Ediblc vaccrncs.:Application in agricurturc: GMo for p.rt r".iton... 
"nN,q"i 

ana asnNe (echnorory. Appiicrrion i,l\'ledicine. genericallv engineered products, gene tlr*apy.-' 
'- "'

lvlolecular diagn.sis: serum and urine anarysis, pcR, ELISA: Transgenic animars: their physiorogy^

il:iii::l 
producrs and their usc for restinf ,h" ;i;t;;';"cine and chemicars; sio"t[i.'.-is.,,..;
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Ilcolosv

organism and its environment, jistribution of 
.biomcs, major physicar f'actors and thc phrsioroqicar

responses shown by organisrns; physiear. ariaptarion of pianti ond animars. ,.rr", guu.r,,i,,;g";11,,pio,iu,,r,
Population attribtltes ard growth, logistic curves, Darwinian fitness: Population jnrcractilns ,nd thcirtheories; Ecosystenr srnlcrure and functions, ecosystem productivity and sianding 

"r,rp. 
d""o,,ipuriirou innature, eners' flow in cFC i DFC. ecorogicar p-vrarnids, succession uf c,,ni,nr,,i11: Nurrieii c1.ie:ecosystem services; Iliodiversity r-vpc.s and its patt('nrs. impunancc or drrcr:it,r. ,,, 1,.o, 
-u,,Jiir"-i',. 

auur"r.conservation strategies: Envirolnrcnlal issues: Types oi polrution, their rndicators, .rrr.r, 
"ri-"",,,.prevention and treatnlent: Defirrestalion, ,."omrr.,id".J fbresiation, relorestation, .rra ,,rji"., oi:p""pr"..,panicipation in conservarion.

Animal Physiolory :

Digestion and absorption,

Breathing and Respiration,

Body fluids and circulation,

Excretory product and their elimination,

Locomolion and movement,

Neurul control and coordination,

Chemical coordination and regulation,
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CHEMISTIIY hfieJlrQ-E

o
reaclions- .Luminescence and energy transfer process, reaction mechan isms( S im p le

rs!!!e!$-
R",1"- Rea.'tir" 

"na 
Ci"ii.o"fr*iirr.1= Otiaoti* *a oau.tio,r- ,".to* ,"*tion arvl its application. j

oxidation number, Strong and rveak electrolytes. activity coelllcier)t, conduclance and conductivill, 
i

Kofirausch law, resistance aud resistivity inolar conductivity, equivalent corduclivily, Qualitativc and I

quantitative aspect of electrolysis, electrochemical cell and electrolytic cell, lllectrode and elcclroilt
potential and slandard electrode potsntial, Electrochernical series and its applications, Nernst equation rnd

its application, Equilibriunr constaot and EMf olthe cell.

Solutions: Solution and its types. exprcssion ol'conccutrrlion ol solulion, solubilit) and faclors allcctirrg

the soluhility of'a solid in a liquid (tcn)perature and prcssLrrc), Vapour prcssurc ol a liquid. Raoull s lrt$

Chemical bonding aad Molecular Struclure: Valcnce elcctrons and Lcrvis slluclttres, Ionic

Covalent bond, Bond paranteters ,Co-ordinate bond. polarity and dipole nroment, Quarti(ltrive idea

valence bond lheory. nrolecular orbital theorl' (LCAO),Conccpl ol'hybridization involring :.

Thermodynamics; Macroscopic propc(ics o[ the sy'stcur, modcs ol lrrtrslsr of crtcrgy bet*ecn s) s1c]rr irrrd l

surrounding, Phase transitiol. phlse rule and phasc diagrarn, [:irst Lau, secotrtl lau attcl lhittl llr*. L,t

th errnodynarn ics. lnternal snergy and enthalpy' of the reaction. their tncasttretnetrt illd itpplic;!ri,,r
spontlseity o[ process, L.ntropv ald spontancit!'. llelnrholtz and Gibb's licc cnergl. Tlre rtntr,]] nrtnr i,:s ol'

electruchemical cells.

c()ncepts of rstry-
llistorical approach to nature ol' rnatter - stales of matter, properlies ol' matter and its measurement. S. I

system of units, Uncertainty ir measurements, dimensional analysis. Laws of chemical combinutiorr.
atomic and molecular nrasses, Mole concept and molar masses, prrcentagc conrpositi()r. c0tpilicitl lnd
molecular masses, equivalent rveight, concept of lirnitirtg reagent

Slates of Matter: Gases, liquids and solids. three statcs of matter, types of intermolccu!ar{brcc:. 'fhc la* s

goveming ideal gas behavioLrr, Dalton's larr'olpartial pressure, Kinclic molecular thcory ot iJcal grscs.

Maxwell Boltzmann disribution law on molccular motion. real gasss dcviatior lion: ideal behariorrr.
vander Waals equatiorr.l irTrriil and thcir prr:pertics. Sr-,/ltls: Classificatidr ol solids, llndanlcntal t)pc: ol'
latlices, t\\.o and three dirnensional lattice types. Simple cr;,stal structLrres. 'l'rrrsforntltion oi' crvstitl
structrre on varying temperatrrre. Bragg's larv, density in solids, energl band. barrcl gaps. sertiicorrdrrclors.

nragnetic and dielectric properties, sloichiometric and non- stoichionlctric delecls in solids.

St'*t.,.*,tat.,.,*s,,,.'r,,.,.y'@,,1.ii.,t,'.i,iiini"i.'I',,r.,,,,.
Stt'uc'lure of dtunt (nlod{tr theorll, de I}roglie's relationship. 'llcisenbcrg's Lincerlaintl principrl.
Classical rvave equatior], Schrddirrger's wavc cqualior. l'robability distribution curvc. Quattlr.trtt
nurnbers, Pauli's exclusion prirrciple, ALrtbau principle, llund's rule ol ntaxintunr rntrltiplicitl.

Equilibrium: Reversible reactions, criteria of equilibrium, La* of rrass action, cquilibriurn constitnt, K.
and K, , Le Chatelier principle, Ionic equilibriurn, Ostwald's dilLrtion Lal, solution ol'acids. bascs. ir'rri,.

equilibria in soluiion. Conrrnon ion etfect -- its applicationto qualitative anall'sis. acids and blses.

Bronsted- Lowry theory of acids and bases, Lervis concept of acid and bases" relative strengths ol- acicls

nnd bases, their quantitativc estirnation, bul'ler solution and its Ltse. delernrination of pH. theories ,rl'
indicrlors, conducrometric litration. Solubilit) prodttct. hldrolisi'.
Surface Chemistry: Adsorptiorl, absorption, sorption, Physical adsorplion. Chcntisorption ldsorptiorr.

isotherms (Freundlich, Lang:nuir), application ol'adsorption. types of Clalal)'sis the()rics of catrill'si:.
classit'ication of colloids. preparalion of Colloidal Solution (lyophobic arrd llophilic), Special

characteristics of colloidal solutions , electrophoresis, Precipitation o1'colloids - Hardr' ScltLrlzt llrr'.
multimolecular and macromolecular colloids, Emulsion and Cels.

rates. rate o
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I L l C'lussitication of clcnrrr
I thc tlevcloprnent of pcric

1 stem. classificatiorr of,

Co-ordination
theory, ligands
co-ordinalion
Chemical and
properlies and l

table, occurrence, isotopes, Preparation of hydrogen. on
hard and soft water, heayy watcr, hydrogen peroxide,

ionic radii, periodicity of valency or oxidation state.

Hldrogen: Position of tlydrogen in periodic
srnall and conrmercial scale, h\drides, water,
h1'drogen economy. hydrogen as a luel.

General principles and processes of isolation of elcments and s - block elements: Principles and
methods of extraction. oxidation and reduction as applied to the extractiolr procedures of Al, Cu. Zn and
l'e. s - block elernerlts, gcneral introduction - Llcctronic contiguration. occ u rrcrlcc. A noma ious properlies
ofthe first element ofcach group, diagonal relationship,

p - Block Elements: Eleclronic configuration, variation in physical and chenrical properrieso roups ti
to 18, physical and chemical properties of borax, boric acid, boron hydride. siliconcs, prepararion and
uses, preparetion, propenies and uses of nitrogen, ammonia, nitric acid and oxides of nitrogen, phosphorus
- allotropic forms, preparation and properties of phosphine, phosphorus pentachloride and phosphorus
trichloride, preparation, properties and uses of oxygen and ozong hydrides and halides of l6 group
element5, their structure and nature, allotropic forms of sulphur- their preparation, preparation, properties
and uses of sulphur dioxide, industrial preparation of oxo-acids of sulphur, preparation and properties of
halogen and halogen acids, inter halogen compounds, pseudohalide ions. oxo-acids of halogens, their
structure and nature, preparatjon, properlies and uses of xenon fluorides, oxides of xenon and ienon oxo
fluorides.

l

i,r;t*']
properties offirst ro\ry transition rnetals like metatlic character, ionization enthalp),, oxidation slares" r\|nir
radii. coloured ion formation. catalytic propcrties. nlagaetic propcnres, oxides. halides aud sulp|idcs ql'
tirst row transition metals.cornplex cortpound forn'ration etc. Preparation, propcnies and struiltrres 9l
KMnOr and KzCr1 O;, lanthanoids and actinoids.

Compounds end organome tallics: Meaning of co-ordination coinfuunas.
- their types. IUPAC nonrenclaturc ofco- ordination compounds. isonerism. bonding iD

compounds, colour, magnetic propcrties and, stabilitics of co-ordination comp.u.tls.
biological inlportance of co- ordination corrrpoulds, nretal carbonvls: prepararion.

bonding, organornctallic cornpoulds and their classification.

organicChemistry:somcBasicPrinciplesandTcchniqucF@;c
compounds. Shapes of organic compounds-Hybridisation(sp. sp2,sp3), Slructural rcpresentalion of oria,riu
molecules, Functional groups, Homologous, series. Common or trivial names, nomenclature of alipiiatic,
aromalic and substituted aromatic compounds.
Isontcrism: Struclural and Sterco isonterisnr Fundamcntal Concepts in Relction I\lechlnisnr:
Cleavage ol covalent bold, f1'pes of attackir)g species. electror movement in orgauic ;.elcri,,,ns.
electronic displacement in a covalent bond and types olorglnic reacrjons,
Methods of purificalion of organic compouads: Qualitative analysis, Quantitative aral).sis.. eslimutrrrrl
ofthe elements and determinarion ofcntpirical and molecular formula.
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Alkanes: Conformations (Newmann and Sawhorse formulae),
Cycloalkanes: Preparation, physical and chemical properties,
strain theory), chair and boat forms ofcyclohexane.
Alkenesl, structure of double bond, geometrical isomerism,

llvdroca ass

chem ical reactions.
Alkadien€s: Classification of dicncs,
addition to conjugated dienes ).

Alkynes:, structure of rriple bond,
Acidic nalure of alkynos
Aronratic llydrocarbons:. Structure
properties, mechanisrr ol electrophilic
benzene.

Phlsical properties.Chenrical reasrior,,
stabilit;" of cyctoalkar:es lJJa-r,.:r .

ph1sical propertics.merlrods ol prepur rr!,r.

Preparation of conjugated dicnes. Chenrical propcrties( 1.2 rnd I.4-.

ph;sical propcrties, merhods ol' prcparationChernical plopcrlics.

of benzenc, resol)atlcc, aromalicity (Huckel,s rule) Chenrical
substitution direct influence ol'substituents in mono subustiluted

20. Haloalkanes and Haloarcnes: ctassiniation, mEtroas c,rpreffiin" orrrur*rt"*r;,xl hrf;i;;*.i;ir-
physical propenies! rests tr) distinguish bet*,een alkl'l ard aryl.halides, nrcchanisrn or sN, anJ S\r
reaclions, elimination reactions (Saytzefl' Rulc, [1 & E; nrer:hanisnr). poh. h:rlogen csmpounds;
Preparation and propenies.

21. preparation,
Distinctions

lesls to distinguish

22. Aldehydes, Ketones rnd caruorylii@ffiion o1;raerryre, ana
ketones,. physical, Chernicai propenies and uses, tests ro disting;isi beiween'aldehydes and kelores.

Alcohols, Phenols and Ethers: Classification,
between primary, secondary and tertiary alcohols.
ofethen, physical and chemical properties.

propenies and uses,
betr.veen alcoholsand phenols. Preparation

Preparations of carboxylic acids preparation propeflies and uses.

Amines ( ic rompounds conlaining nilrogen ): Classification, Structurc ol' amintt
preparati0n,
an:ines

Physical Chemical properties, tests to distinguish between primary, secondary and
group,

tenian

Polymers: Pr:lt meriz.r.;tion, Classification of potynrers Uasea o,r origin-
ol polynrerization. Addition polymcrization Condensatkrn
polv nrcriza lir.rrr) l)rri)aj"alion of condensation polymers Sl.nthetlc and
Delernr inai ic:n of :noicr:L:lar nrass o1'pol.ym,:rs:. polv dispersit;- inder

s(ructure. mo jscu lar lUrccs. rrrodc
polynl€rizalioo (Stcp-growth

natural rubber and vulcan ization.
(PDl t. llio-dcgrattable polr nrcrs

Bionrolecules(Biochenistry): carbohydrates: Classificatior:;fcrrb"lr.yd ri.,r,r"rr,r,i,,,i.,in.,,
ofglucose and fructose on the basis oftheir chemical propertics, Opcn chain (F'isclrer) srlucture. cliirc

likc PtlllV.

strrcture (Halvorth form). and firrms of glucose, Mutsroaation! anomers antl rpinrurs. ( !rerirr.,,l
reactions -of glucose, Redrrcing ancl lon-reducing sugars. Configurariorr gf' glucJsc und trrrcti,sc
[)isacr:harides Sucrose, llt$orth reprcscntation of tI isacch a rirles, Pol_r sacchurilics. Srarclr. ('cilLrlLrsc.
and amyiopectin stru!-tures, [:unclior)s of Cartrohl,drltcs in livitrr orgarrisrr]s. C.lrbt)lt\L.lritlclIetabr.,lisrr,.
gllcc,l;sis. clcclr()n-lri'r,inl.,rt ilt,rilt
Proteirls: Anrino acids, Zwitlcr iol, Iso-clectric point, pcptidcs antl peptir.ie bo:rr"l. iriirrorrs rrrp111..
Globular proteins and ilreir I'urrctions, Printary, Secondary'(llciix and p:eated shect sirirctrirL,t urrri r: r ,..

structure of proteins. denaturatioo and renaturation, Enzyn::s, specilicity arrcl mcchairisrn ol !trr rr.
activity. coenzymes, applications olenzymes.
Nuclcic acids: Nucicosides. Nucleotidcs, Structure of Al'p, l,hotostr)thcsis (1,i}:ht artri dark reacr*rrrsr
Primary and SecondaD slructure of DNA (Doublc llclix slrLclirrc), bioirigical firrictions ol nuclerc acirjs.
Replication, Protein sy:rthesis (l ranscriptiorr, Translation^ nrrtarion), gcnetic co6c, uerreric epqrs.
Vitarnins, classification. disea:cs clused bl the ticficienc-r ol'r,illnrins. llonloles lsrcloi,-i lr.,ororrcs a1.1
nor)-steroid hormones) and their firnctions.
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COMMERCE

BUSINESS STUDIES AND MANAGEMENT

. Introduction to Business Concepls, characteristics, objectives. Classification ofbusincss as

industry and commerce. Distinctive features of business- Business, prolcssion and

employment. Choice of Irorm of Organization. Large Scale and Small Scale Business-.

Assistance by Govcrnmcnt to Small Scale Sector.

. Form of Business Organization- Solc Proprietors, Joint l{indu lramily, Partnership, Joinl
Stock Company and i1s lormation, Cooperative organizalion.

. Business ownership Private, public and Joint sector. Public linterprises, ltolc-dynamics of
Public Sector, Global Enterprises (Multinational Cornpanies), Joint Vcntures.

. Business Services banking, insurance, transpodation, warehousing, communication,
Impact of Technology on Business Services.

. Trade: Internal 'lrade Ilctail and Wholesale tradc, Ilmerging modcs ol'busincss-lranchiscc,
E-business and Outsourcing. International Business-lixport-lmpoft I't'ocedure and

documentation, EPZISEZ. International l'rade lnstilutions and Agreemenls-'WTO,
UNCTAD, World-Bank, IMF.

. Business Finance: Sourccs- owners and borrowed fund, Sources of raising finance. Ir,quity

and preference Shares, GDR, ADR, Debentures, Bonds Retained Profit, Public Deposils,

Loan from Financial lnstilutions and commerci4l banks, Credir-rating and rating agcncics,
'f rade credit, Micro-credit.

. Social Responsibility of llusiness, Business Ethics, Environmcnt protcction.

. Management concept, objectives, nature of managemcnt as Science, An and Prolcssion,
lcvels, Principles of Managcment general and scicntific.

. Business Environmcnl meaning, impo(ance, dimcnsiot.ts, changing busit.tcss

environment-spccial rel'erence to liberalization, privatization and globalization, llusincss- a

Futuristic vision.

. Management Function Planning, organizing, staffing, directing, controlling and

coordination

. Business Finance: Irinancial Management meaning, scope, role and objcctives, financial
planning, Capital struclure, leverage, []ixcd and working capital mcaning and lactors

aflecting ils rcquirentenls.

. Financial Market - Money Market-nature, instrumcnts, Capital Markct- Primary and

secondary, Stock exchangc, NSEI, OTCEI, Proccdures, SllBI.

. I luman I{esource Managcmcnt me aning, importance, man-powe r estimation, l{ccruitmcnl
and selection, l'raining and dcvelopmenl, Compcnsation, I)crlbn:rancc llvaluation

. Marketing - meaning, funclions and rolc, [,cvcls of Markcting. Changing laccts of
marketing, Producl-mix, Models of Marketing.

. Organizalional Bchaviors: Individual bchaviors, Molivation-ronccpts and applications,

Myr.u--TL

t

llt4__-
Secretary

Haryana Public Service Commi$ion
Panchkula



Pcrsonality perceplion, Learning and altitudc, Lcadcrship and its approaches,

Communicalion, Group dynamics.

Emcrging 'l'rends in Management Business Process Rcengineering, Total Quality
Managcmcnt, Quality Circles, Benchmarking, Strategic Management, Knowledge
Managcment, Business Standardization and ISO.

Consumcr Protection Meaning, impoftance, consumers' rights, Consumers'
responsib ilities, Consumcr awareness and Lcgal redressal with special reference to
corsumcr Protcclion Act, Role of consumer organization and NGOs.

FINANCIAL ACCOUN'I'ING AND FINANCIAL STATEMENT ANALYSIS

. Accounting: Meaning, objcctives, qualitativc characteristics of Accounting information,
Accounling Principlcs, Accounting conccpts, Accounting slandards. Cash and Accrual
Ilasis of Accounting.

. I'rocess of Accounting: Vouchcr, transaction, Accounting Equation, Rules of Debit and

Credit, Book of original entry-Journal and Special Purpose Books, Ledger, posting from
Journal and subsidiary books, Balancing of Accounts, Trial Balance and Rectification ol
I-lrrors. Bank I(cconciliation Statemcnt.

. Accounting for dcpreciation, Provisions and l{escrves, Bills of Exchange, Non-Profit
Organization, Padncrship Firms-Rcconstitution of Partncrship (Admission, Retirement,

I)cath and I)issolulion), Account of Incomplcte.Rccords, Consignment and Joint venturcs.

. Accounting of Joint stock Companies: Share capital types of shares, accounting fot' issue,

allotment lorlciture and re-issue of shares. Debenturcs typcs, issue and method of
rcdcrrrption Final Accounts of Sole proprictor and Joint Stock Companies. Emerging

trcnds of presentation of F-inal Accounts. Accounting Ior liquidation.

. I:inancial Statcmcnt Arralysis: Mcaning, significancc, Iimitation. Tools for Financial

Slatcmcnl Analysis-comparative statements, common size statements, Trend analysis,

accounling ratios.

. Irund Flow Statemcnt and Cash Flo\rr' Statement: Meaning, objectives, preparation as per

rcvised slandard issued by ICAI.

. Cost Accounting- Nature, functions. Job costing, Process costing, Marginal costing, Cost-

volumc-profit relationship. (lost control and cost reduction techniques

. Corrputers in Accounting: Introduction to Computers and Accounting Information
Systcm, Application of Computers in Accounting, Automation of Accounting proccss,

dcsigning accounting reports, MIS rcporting, data exchangc with other information
systcm. Readyrnadc, customized and tailor made Accounting Systcms.

. Accounting and l)atabasc Management System meaning, concept of entity and

rclalionship in an acoounting systcm, Data Basc Managcment System (DBMS) in

accounting.

. Inflalion accounting and Accounting for IIuman Resource of an Organization and Social

I{r'sponsibilitl. 
IW-
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ECONOMICS

-Meaning and Defi nition of Economics

h\flt!'^L-f,-

-Central Problems of an economy and Problem of choice

-Economic systems; Characteristics and functions

-Consumer equilibrium: Cardinal and ordinal approach

-Demand; Determinants, concept of elasticity of demand

-Production function : Law ofvariable proportions and Returns to Scalc, concepts of costs and
revenue and their relationships

-Forms ofmarket: Features and determination ofPrice and outpul under perfect
competition and monopoly

-National Income; Concepts ard their interrelationships; circular flow ofNaliional Income, CNP and
Wellare

-Money: Meaning and functions; supply of money; functions of commercial banks andcentral bank

-Government budget: Meaning, objectives, budget deficit

-Meaning and determinants of economic development, characteristics of Under developed
countries

-Balance of Payments: Meaning and components

-Problems of Indian Economy: Poverty, Unemployment and inequality

-Economic Planning in India: Objectives, achievements and shortcomingr

-12'h Five Year Plan in tndia

-Measures of cenlral tendency: Arithmetic Mean, Median and Mode

-Theory ofconsumer behavior under risk and uncertainty, Slutskty's theorem, ordinaryand
compcnsated demand culve

-Consumer and producer's surplus

-Price and outpul determination in imperfect competition

-Macroeconomic variables

-Consumption hypotheses

-Multiplier and Accelerator

-Theories ofdemand for Money

: SPcretary
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-Quantity theory of money

- [nflation, Phillip curve

-Objectives and tools of Monetary and Fiscal Policies

- l'erms oftradc, free trade and protection

-l'heories of trade - comparative cost and opportunity cost

-|oreign Dircct lnvestmcnt. WTO, World Bank and IMF

-Demographic Dividend in India

-Mcasuremcnt of development, HDI, PQl,l

-Concepts and measurement ofpoverty and inequality

-[runctional relationship in l]conomics and use ofgraphs, measures of dispersion,correlation and
Index Number

-(lurrcnt Induslrial Policy and agricultural policy, green revolution and food security

-lS-LM Model - Relative cffectiveness of Monetary and Fiscal Policy

J)ost Kcyncsian theories ofdetermination of income and output

-Mundcll-l.lcrning Modcl

-Thcorics oftrade cyclc: Countcr Cyclical Policies

-Growth Models - Lcrvis modcl. Harrod-Domar, I(aldor, Solow

-Regression analysis, Conccpt ofgrowrh rate, methods ofdata collcction, probability

-liconomic reforms - [-iberalization, Privatization and Globalization. External and Financial
Sector Reforms

.l'hcories of lnternational 'frade - Heckscher-Ohlin Theorem

-Current foreign trade policy

-Environment and development trade-offand concept ofsustainable development

."m\*1
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Topics Syllabus

Reading Comprehension
Abilily to comprehend, analyze and interpret unsccn tex1s.

Three/four unseen reading passages may be set.

Writing Ability

One out of two tasks such as a factual description ofany event or incidcnt, a

report or a process.

Writing one formal letter. Letter types include writing personal opinion

/views/stand in an article/ debate/speech ctc on a given socio-cultural issue-in a

style /register suitable to the task set. Issucs could relate to

(a) environment
(b) education
(c) gender discrimination
(d) economic disparity etc.

Grammar and Usage

Ability to apply the knowlcdge of syntax and grammatical items & use them

accurately in the context provided.

L Determiners
2. Tenses
3. Clauses
4. Modals
5. Voice
6. Determiners
7. Tenses

8. Transformations:
(i) Direct - Indirect
(ii) Active - Passive
(iii) Negatives,Interrogatives
(iv) Simple to compound and complex

9. Auxiliaries
10. Prepositions
I 1. Phrasal verbs and ldioms
I 2. Reading comprehension
13. Precis writing
14. Letter writing
15. Report Writing

Literature

Shakespeare's works.
. Romantic period (e.g. Shelley, Wordsworth, Keats, Colcridge etc)

. l9th and 20th Century American and English l,iterature (e.g. Robefi lrrosl,

. I lernmingway, Whitman, Ilawthorne. limily Dickinson, Berrrard Shaw.

Arlhur Miller etc.)
. Modcrn Indian Writing in Irnglish (e.g. Anita Desai. Vikram Selh, Nisr;irr

[-zckicl. K N
. Daruwala, Iluskin Bond, R K Narayan, Mulk Raj Anand- Khushwant Singh

etc)

zghl+*,
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FINI' AII'I'S

Unit - I

General characteristics of Visual art / Fundamentals ofvisual art : Spacc, lonn, sizc, shapc, linc, colour,

texlure, tonal values, perspcclive, dcsign and aeslhclic organization of visual clemcnts in aft objccl
(composition). The uses of two and three dimensions in visual art. Tactile quality in art. li.nvironment and

art. Perceptual and conceptual aspects in art.

Unit - II

Interrelationship of various arts : Rhythm, structure, use of space, visual propertics, materials, techniqucs
(traditional and modern), idcas, themes (narrative and non - naffative) conccptual, abslracl clsmonts

between performing, literary and plastic art.

Unit - III

l'raditional and Modem mediums and materials in making visual arts : Painting, sculpturc, print making,

mural, graphic design and multimedia art. Inventions, adaptations and d.evelopment of these mediums and

materials from the pre - hisloric period to present-day all over the world

Unit - IV

'fraditional and Modem techniques, processes and procedures, used in making painting, sculpture, print -
making, mural, graphic design and multimedia art, such as modeling, carving, building, casting, dillcrcnt
way of handling of colour pigment (like impasto, glazing, burnishing, drip), etching, rclief, surfacc printing,
fresco buono. fresco secco, etc. Printing processes including computcr graphics, etc.

Unit - V

Relevance of the study of aesthetic and critical theories of art for the students of Visual Arts (including
students of Applied Arts) and students of Art History specialization.

Unit - VI

Relevance of the study ol'acsthetic and critical theories of art lbr the studenls ol' Visual Arts (including
students of Applied Arts) and sludents of Art Hislory and Art Critioism specialization.

Unit - VII

Study of landmark phascs and artists in Westem Art l-listory from Pre - Llistoric times 10 Contemporary phasc

ftom the point ofvicw of ideology, materials, techniques, style, themes. formal and slylistic developmcnt.

Unit - VIII

Study of various phases of Indian Art History from Pre-Historic times to l8th century (inoluding the hislory

of advertisement) lrom the point ofview ofgeneral formal and stylistic features and development of ideology,

materials technique and themes.

Unit-IX

Development of modernity in l91h and 20th century. lndian an (including applied arts) wilh special rclerencc

to various art movements, medium, styles. indk iduai artist's contributionsin differcnt regions of thc country.

The development of art education irom the British Art Schools till the contemporary period.

haNrutl-'-yL
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Unit - X

'l he significance ofthe studv ofTribal, Folk and Popular arts and craft practices from all overthe India for thc

modem artists (including Applied Arts) from the point of Corm, technique, content and concepts.

Unit - XI

Knowledge of principal elcments, perspective values, fundamcntals of paintings. Visualprinciples, imagc.

Chronology of the dcvcloprrcnt of ideas. Visual reality, conccptual rcality. Tradition and the gradual

dcvclopmcnt olthe art of combining thc clemcnts ofidcas ofdilferent visual arts specialization.

Ilnit - XII

Media and materials and thcir use, sketching and drawing. Application of materials. oil painting - Alla Prima

and old mastcr proccss, glazing and stumbling, priming of canvas, $ifferent types of oil, brushing ctc.
'l'cmpera and (louachc and thcir uses in printing in both traditional and non-traditional art. Wash method on
papcr and silk, Acrylic, pastcl, mixed media, watcr colour mural and mural techniqucs - Frcsco secco and

Iluono fresco, Ajanta and different modem media relief and mixed media in mural. Collage, Encaustic
Wax,Supports in Painting (Canvas, paper. wood, silk. etc.)

Unit -- XIII

'lypcs of paintings, opcn air painlings. portrait paintings, study of head and full length figure, male and

I'cmalc. Landscapc paintings, patronized art. Paintings undcr ditfcrcnt art movements, still life, thcmatic.
abstract. etc.

Unit - XIV

I'rinciplcs of compositions, rellection of artists personal views, development of concept. Proccss of creativc
paintings. Ilxprcssion of ideas under some aesthetical and philosophical views. Artistic expression during
diffcrent social and structural changes. Art and Changes.

tlnit - XV

Application ol tcchniques, colours and colour theory and the application of colour theory in afl activitics.
Colour harmony. traditional application of colour and thc application of colour reasoning. Colour preparation,

tcxturc, tcchnical aspect of pigment. Sources and influcnccs ofvarious traditions. Study and understanding of
artistic value, construction ol' forms, shapes. planes, volumc and totality. understanding of two and thrce
dimensional approaches and thc purpose.

Unit - XVI

liclcvancc ol thc study of acsthetics in Finc Afis/Visual nrts. The early Philosophical thoughts in Indian
CultLrrc. Nature and function ofworks ofart in society. Conccpts of Rasa, Sadanga, Dhvani, Alankara, etc., in
traditional ar1. Concept of an and bcauty, idea, imagination, intuitions form and content, sublimc, sympathy.
empathy, creativity allcgory, myth. Philosophy and aestlietical views olKant, Hegel, etc. Pre - historic Indian
Painting, Classical lndian Paintings. Mural (Ajanta, Bagh) and later Mural traditions. ManuscriptPainting,
Minialure Painting, Folk and'I'ribal Paintings.

\F/
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Ilnit -- XVII

Company school of paintings, ILaja Ravi Verma, Bengal School undcr Abanindranath and his disi:iplcs
(Kshitindra Nath Majumdar, Samarendranath Gupta. K. Vcnkatappa, Abdul Rahman Chughtai, Ashit Kr.
Haider. Nandlal. etc.) Nandalal and his disciples (Ramkinkar. Ilinod Bihari, Dhircndrakrishna Dev Varnra.
etc.) Amrit Shergil, Academic I{calism, Calcutta Group (Paritush Sen. Gobardhan Ash, Niodc Ma.!unrdar.

Pradosh Dasgupta, Hemanta Mishra.ctc.) Major lrends in contemporary Indian Art since. 1947.

Unit - XYIII

Major phases in Wcstern Painting, Greeco - lloman, Ilyzantine, Golhic, l{enaissancc (background o[
Renaissance, Humanism and the intentions and discoveries of thc cvolution o[ personal style of l:larly

Renaissance and High Renaissance), Baroque and Rococo (background, conceplion witlt some imporlanl
artists activities). Neo - classicism, Romanticism, tic:-Realism, Impressionism Post - imprcssionism. Cubism,
Fauvism, Iuturism, Dadaism, Surrealism, Abstract Art, Absrract [ixpressionisrr Op, Pop, Neo -. figuralioll,
Art in Post - modern time.

Unit - XIX

Importance of Applied Art in Visual Communication. lJnderstanding olall the elemcnts oI an adlertising
design/graphic design such as typography and calligraphy (tleadline. copy), photography, illustration logo
and symbol. Outdoor advcrtisir'rg - Its importancc in cornmunication. Various kinds ol rrcdia ol'ouldoor
advertising with its advantage over other media. Advcrtising cthics ard cclsorilg in using ouldoor rncdia.

Adveflising campaign - Product (package designing for thc surfacc o[ contairler. to stan with). Corporatc /
(iovcrnmcnt and Social awareness. Name all the rnedia availablc. Ncw tcchnologics (Computcr. digital
printcrs, etc.), hlternet, its use in advertising products and scrvices, nc1 markcting. Intcraction with othcr ans

i.e. sculpturc, paintcr.

Unit - XX

History ofadvertising from early civilizations. lnvention ofmoveable types. Devclopment ofprinting
processes : Letterpress, ofl'- set gravure, silk-screen, embossing, etc.

Computer and its role in crcating ncw visual effect. l-listor\ of Indian advcrtising and different media. I listory
of printing in India. Print media vs Electronic Media.

*l'{za>,
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CEOGRAPIIY fut"t raL---W

'fopic I: Geography as a discipline-

Geographical ideas in ancient, medieval & modern periods: the contributions of Varenius, Kant,
Humboldt and Ritter. lnfluence ol Richthofen and Darwin. Videl-de-la Blache. Ir. Ratzel and lndian
geographic.

Contemporary gcography: Post Sccond World War, Ilnvironmentalism, Arcal
Diffcrentiation, spatial organization, Behavioural and perceptual Gcography. Positivism in
Gcography. [Iumanistic Gcography. Marxist Gcography and critical social lhcory.
Development in Indian Gcography.

'fopic-2 Origin and llvolution ofthe Earth-

lntroduction to the solar system

Motions of Earth: Rotation, Rcvolution, Occurrence of Day and Night; change of seasons;

Latitudesand Longitudcs; t.'inding time.

Ea!1h !_llleltpl Origin of contents and ocean basis Wagener's Contincntal drift thcory, I heory

of Plate'l'cctonics Ea(hquakes and Volcanoes. Folding and faulling

OUgr-n ,qI lhe llartlL Nebular hypothcsis (old 1'heory) and Big-Bang I'hcory. tivolution of
continents,atmospherc and oceans.

'I'opic-3 Interior o1'the Ijarth and Distribulion ofoccans and continents-

Constitution of Earth's interior (based on Seismic Evidences), origin o1'the contincnls and occan
basins. Wegner's theory of Continental drift and Plate 'l'ectonics. Plate movcrnents and inlclacrions-
Volcanism and seismicily.

Tonio-4 l-aurllblt:u:

Mineral and rocks- classification of rocks, rock oycle. lmponant minerals gcomorphic ploccss of
denuCation Endogenic and [ixogenic processes. Mass Wasting, Landslide, Work of River, Glacier
Wind, Sea Waves etc, processcs of soil formation.

l'opic-5 Climate:

Atmosphere: Composition and slruoture. Insolation and lemperaturc, Almosphcric prcssurc and
winds, Atmospheric moisture, cyclones, classification oi climatc (Koeppcn and 'l hornlhwaitc
Schernes classification). Global climatic changcs: Causes and cflecls.

'l opic-6 Water (Ocean)

Geomorphology ofthe ocean floor, submarine relieffcatures olAtlantic, Pacillc and Indian Occan.
-Salinity, temperature.

Movement ofocean water: Currents, tides and waves. Marine deposits and coral rcct's.

Haryana Public Service Commisslon
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Approaches in environmcntal Geography, landscape, ecosystem and perception approaches, Man
and the Biospherec: Interactive and dynanric relationship. Human impact on biogeochemical cycles.

Laple:Elrrdi4

Geographical basis of lndian State-tenitory; Iocation. extent, shape and size.

Isp1q:9

Physiography and Drainage

Structure, Physiographic divisions, Drainage system and its evolution.

Topic-10 Climate. Vegetation and Soil-

Climate: factors controlling climate oflndia
origin and mechanism of Indian monsoon; Seasons of tndia, classification of climatc of India
(Koeppen's,Thornthwaite).

Soils:1'ype and distribution (l.C.A.R.), Soil problems, conservation of soil

Vcgclation- Types & Distribution; conservation

Wild i-ife- its conscrvation.

'l-ooic- i 1 Natural Hazards and disasters-

Causcs- cascs/cvcnts Consequences and management in India finvironmcntal Llazards: I.'loods.
droughts, cyclones, eafthquakes and landslidesl human adjustment to hazards; hazards perception
and mitigation; environrnental institutions and legislation in India.

Lirric l? Pe-qplq 0Vqrld ard India)

'l rcnds and pallcms of population growth: determinants and patterns of population distribution and
dr:nsity ofPopulation, demographic transition; Human migration, Patterns ofhuman development.

l opic- l3 [ Iuman Activities: (World and India)

hn14ry - [ Iunling, gathering, Flcrding (Nomadic & Commercial) fishing, mining and
agriculturc:Agricultural pracr iccs: sornc rnajor crops.

'Sscqn-dall( 
- Industries: Classification, Theories of localization, major Induslries, recent trends in

industries, world comparisons.

Tertiary:-(Serviccs)

Ouatcrnar),-Quinary activitics

f'lalr[14g !]-[4fl_i_g: targct area planning, idea of sustainable devclopment

/V
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'l-opic- I4 Trcnsps!=_e oulalmaatiau rdltrad \ dd_and.ln-d,,ia)

Transport and communication Roads, railways, waterways and airways; oil and gas pipelincs,
national electric grids. Communication networking-radio, television, satellilc and Internet.

International Trade-Basis and components, trade balance, major lrading organizations, changing
pattern oflndia's loreign tradc, sea-routes, in land water-ways, sea ports and their hinler-land.

fupic- l 5 Human settlements (Wqfl{ and India)

Temporary and Permanent settlements, rural settlements: origin, lypcs and patlcrns: lJrban
settlements: Origin and growth of townsl functional classiflcation of towns. Problcms of
urbanization in the world; urbanization in India; Urban slums and squatters. Morphology of citics;
distribution of Mega-cities. problems ofhuman settlements in Developing countries.

Topic - I 6 Ceogranhical persoective on selected issues and problems

Environmental pollution-Land, Water, Air, Noise, Global Warming, Povirty, Food Security.

'4rl*,
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o{cl +- .rfi trn rR qqfq-dl ff mqf .s-#r,ff sr+#r,fl . UFdqc Fr"Rb qqqr<fufq sq€f. Tqq. sqrq, gqslq, grriffiq-q
s of+rarfr ofu rntm, q{ fr { emA, r{edemcorRrd
q{tisRqterffi

q;-*rfw&'frEu enqrq

frflrxcrsqd&fu'A-cq
q-*orfu +sq A ftftrx Fq 3ir aeq qfrqr

fu*q+t*{ EFqe}tq-flr
6qE-a6fioh-m
qre6ftrtqi6rqrmrul

idnt6-6a
siq'8ft-te+s1fiET

6qT-qe?F-qT

#o'rp64q1qfe{Fqkrui
idc;rdrBtMrre6
cs3i{sq-srRraMqri-t*q
otqfurmae-{ Birq.h'ql

e-6' furt ofu tenr €dtfr c{rtfi q,
$<-+hT. €a{ qen of eq-+t Afrr Gir qLsq
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iFqro qwl fts-q
l-ffi t+rRiq d sfiErc{ iFr 3rEqqq
I eTrl=aord

2 1ffr.5ra
3 tfta-rg
4 3TrqF{o orrr
?qrs{ur
1 E E Frq - sfil6 \.i flf-m
2 rr< ttk, eTFtn, oerr,il, diq{r
3 iracioN - Yr<r.rff{. 3{eII{m--{

4 w f,,qiqr
5 eie tilqrq
6 qs - f-qn
7 qTs.q ft-qR
I rrE

{{rtR{
dq{ dtfla ell* q-*oftar
1 ffe qteqq (vrrar< ef< dqr<+fq)
2 ll.rld ds{
3 3ilAq As{
4 $lar d-qc
5 f-arq-{ dsr
6 gd+flFo frtcqf

l.

2.

erqfuo Irq {qn, er*q-6"r ururftc w-r)

erqfue rrq (.trq, orefurE"r wurfu r:-t)
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HISToITY M,U!^L'E:

S. No. Syllabus

Indian History

I

Iarappan Civilization -

. Town Planning

. Religion

. Economic & Social l-ife

. Script Writing
, Vadic Era

2 rise of Magadh in relation to 16 Mahajanpadas

'he rise of I Ieterodox sects with special referencc to Buddhisrn, Jainism -
. Rise
. Teaching
. Comparison
. Effect on society, trade &commerce

4

'he Mauryas

. Causes for its rise
. Chandragupta Maurya Administration
. The contribution ofAshoka the Great (all aspccts)

. Declinc and lall ol Mauryan Empirc

5

fhe Guptas

a. Golden Period
b. Samudra Gupta
c. Chandragupta Vikramadityaetc
d. Administration. Religion, 1'rade & Commerce
e.Harshvardhna - Pushyabhuti Dynisty.

6 Society & Economy - l"rom Vedic till 7th century

7 Sultanate Era - lhe Defeat of I{indu kingdom and the establishmenl oI Dclhi Sultanate

I

Mughal Period - 1526 to 1707(all aspects)

a. Polity
b. Administration
c. Society
C. Economy

Secretarv
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g Period - Socicty and Culture with special Refercnce to Bhakti lr4ovc rnent and Sufisrn

t0 Mcdjcval Architccturc - Dclhi Sultanatc 'n Mughal Pcriod

The Advent of Europeans and the establishment of 5 British rule

l2 British rule and its impact on Indian economy

li

rreedom Movement-1857

t. Naturc
r. Causes
. Leadcrship
l. lrvents
r. Consequences
. Causes of dcfcat

i. Impact

l4 socio-religious rctbrm movements and the rise of nalionaiisrn

15 Indian frccdon movemer)t - I 885 to 1947

16

Constitution -
a. I"rarning
b. I;caturcs
c. Working of thc C-onstitution
C. Adoplion of thc Constitution

I Iistory ofthc world

17

'he risc of Ancient Civilizations with special rcfercncc to

'lesopotamia -
.lJrbanization
. Script
. I'radc
. Calendar

bman and Grcck civilization

.'l'hc risc of thc cmpirc

. Administration

. Socicl)

lti

t9 pcoplc of Ccntral Asia

120

rc Dark age - Fcudalism iu Europe

Manor State
I)cclinc

2l Renaissancc'n Rcformation pcriod in Europe

- Cr.

-.*J

/
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lr
Capitalism and Mercantilism

a. industrial Ilevolution
b. Imperialism and colonialism

2i China Since 18,10 to 1949

?4

l.rallrrotorqre

Iw--
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HOME SCIENCE

oHome Science - Education meaning, definition, scope, objectives and history.

.Changing concept of different areas of Home Science.

oDefinition, functions and classification of foods.

oNutrients and their composition, sources and functions

oBalanced Diet.

oMethods ofcooking.

oHome Management defi nition.

.Motivating Factors- value, goals and standard.

.Resources- classi fi cation and characteristics.

olncome- definition, nreaning and types.

.Budget- steps.

o Savinp anC Invcstmcnt

.Fibre- types and properties- Natural and Man-Made

. Yarn construction

. Weaving- types.

o General principles ofclothing construction

. Definition of Child Development, Human Development

oScope of Fluman Development.

.Principles of gromh and Development.

.Role of HerediU and environment.

.Life span stages.

o Types of Development

Asrlval'T
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rl)r:linition o1' Developmental tasks and different tasks, different stages ofhuman developmc,lt.

oCiraractcristics of rlilTcrcnt agc grcups and their physiological anC behal ioral problems.

oMeaning, concepts and scope ofspecial education and classification ofchildren with special needs.

(2) Knowledgc of Subjcct concerned:

.Changing conccpts of I lome Scicnoe.

oAreas of flome Science- objectives and scope ofeach area.

oprolcssional organizations and Research lnstitutes, contributing to diflbrent areas ofllonte Science.

. [:ornral. i\', rn. fofl nJI anJ I n tbrmz,l cducation.

.l'roELramnre planning, lntplernentation and Ilvaluation.

o(iovcnrmcnt and N(iO's [)evelopment Programmcs.

.Mca:ring, dclinitir.ln. principlcs and basic elcmenls ol'cxlensiou cducation'

.l,xtcnsion tcaching tnclhods

oNr.rtricnts- thcir composition and sources.

ollccommended dictary allorvances and deficiencies.

oNutrilivc valuc of important cereals, pulses, vegetables, fruits, mil-k and milk products. eggs. mcat

and fish.

oMethods ofcooking- their effccts on nutrients and melhods ofenhancing the nutrients value of

l'ootls.

.Sclcction, purchasc and storage of foods.

.lirod spoilagc.

oFood preservation- importance, principles and methods.

oComrnunication concepts and mcanings.

. l)ilIclcnl 11pcs oi comtnunication Aids.

\t to/
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k
o Food adulteration- causcs. identillcalion, prcvcnlivc and control rreasurcs, lood laws ard standards,

labels. etc.

.Changing trends in food consumption- fast foods, junk foods etc.

oNr.rtritional status- concept, assessment methods.

.Principles of meal planning.

oDiets of normal individual of diffcrent ages, sex, prolcssion and physiological condition.

(Pregnant and lactation)

.Dietary management during di ffcrent diseases.

oConcept and type 01'community health and community nutrition.

.Nutrition problems of community and implication fol public health.

oCurrcnt situalion in India.

.Nutritionll Assessnrcrtt and Sun cillancc.

oNutrition and hcahh corrmunicalion.

.Managcmcnt l)rocess- Plantting, controlling and evaluation.

ol)ecision Making.

.Management of Resourccs- l'ime, money and energy.

oWork simplification- mcaning, impoftance and its application in various household activities.

olntroduction offoundation ofan- design, elements and principle ofdesign.

.l louse planning/space designing.

oSelection and types of furniture and furnishing.

.Financial and legal consideration- availability offunds for having housing.

olnterior designing and Principles of arrangements.

(3) Definition, meaning and need ofconsumer,

oMarket, consurner education mcthods, contenls and sourccs.

Panchkula



.Consulncr Aids and consumcr protcction.

. l'axalion- nccd. typcs. cl-lcct of tax on work and saving.

o Wills and 1rr.rs1s.

.liarly idcnlilication. trcalment, prevcntion and rchabilitation of cach category of children with

spccial nccds.

.Mcaning, intpoftancc and objcctives ol Early Childhood care and Education.

.l)illcrcnt typcs of I )arll' Childhood Care and Education Cenlers

.Mcaning and conccpt of dcvclopmentally appropliatc programmc/practice (Dz\P.1. Planning.

lmplcmcntatjon arrd l',valualiort of Ilarly Childhood Programrnc.

oConccpt ol'adolcsccnt and adolescence stagc and problcms of adolcsccncc stage. .Mcaning and

dclinilii>1 ol rnarriagc, lypcs and lunctions of marriagc, lactors of mate sclcction. oMcaning and

dcllnition of family. types ol lamily oPopulation education and dylamics. oYarn making, weaving

and othcr mcll'tods of labric construclion and their effcct on appearancc, durability and maintenancc of

galncnts. oDillcrcnt typcs of t'inishes. .Seleotion, carc and sloragc of differcnt types of clothcs

including rcadymadc garmcnts. .lmportance ofclothing, social and ps1'chological aspccts ofclothing.

oFrinclions o1'clothing construction drafting and making of paper patlcms. ol]ody trtcasuremcnl-

impoflancc of laking body measurements and its relalion to sizes and dilfercnt lypes of garmerlts.

.lrrcparatiotl of'labric cutting- layout, pinning, rnarking and cutting. oWardrobe planning. oSelection

ttl'fabr.ics and garments lor adolescent, mcn and women. .Seleclion and buying fabrics for various

uscrs. olllernents, principlcs of design in clothing. rTraditional 'fextilc of lndia.

o Iiashion l crn.rinology and lashion cycle. 3. Knowledge ol'Subjcct Concerned: PG Level o Extension

Malagcmcnt and Administration. oFlxtension Programme Managemenl. oParticipating Extension

Approachcs I{RA, PRA and PLA.

.Participating Communicalion.

. Lxtcnsion Planning rnethods. oCommunication Strategy. o Print and Oral Communication

(4) . Womcn Iimporvcrrrcnt. .l]ntrcpreneurship. .Differenl mcthods of enhancing the nutritivc

value of foods - lorificalion.o Irood adulteration - causes, idcntification preventive and control

mcasures. .lntcr-re lationship of agriculture, food, nutrition, health and population.o Energy needs,

basal rnctabolism and 1o1al cnergv requirement. .Digestion, absorption and utilization of major

nutricnls.

/
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.Nutritional Slatus.

.Nulritional problems in the counlry.

.Dietary management during diflerent diseases.

.Nutrition Policy in tndia.

oNutrition Problems of communily and implication lor public health.oDiflcrcnt organizalions /

Programmes working for children with special needs.oAdminislration and Supervision of Early

Childhood Care and Education Centres / institutes.. Need of Guidance and Counseling at each lifc

span stage of development. oMarital adjustment, legal aspects of marriage.Role of mothcr and falhcr

in the family.Functions (Tradilional and Modern) ofthe family and factors.affecting family lunctions.

oMeaning and stages of family life-cycle.oFamily rvellarc organizations ((iovcmmenl and Non

Government) in lndia..Parenting Styles and impact of these styles on the childrcn.. Iiamily planning

measures, Reproductive Health. .Family disorganizalion.oFactors influcncing residenlial

planning.oSpacs designing according to various activities and family needs.o Kitchen 'l'ypcs and

Storage ergonomics. olllumination pulpose, Types, t,ightening --typcs unit of rtcasurcrncrt, glarc,

Fixtures types & selection.. Furniturc '- types & scleotion. .l'urnishing & acccssorics - lypcs &

selcclion.o Work ergonomics - Meaning & Concept. . Work Physiology - lntroduclioll, dellnirion &

types of work slatic and dynamic. .Physiological factors influencing..Working cnvironrnent.o

Fashion teminology. sources, lashion cycle and season.

o Factors favouring of lashion cyclc and season, Consumer dsmand and fashiorr markcting and

fashion change.

. Paper pattern basic designing

. Draping

.Readymade Garmenl need and Critcria.

. Future trends in fashion technology.

(5) . Dyes and their cflccts. (llducational Psychology, Pcdagogy, 'leaching Lcarning Nlatcrial.

Use ofcomputers and Information Iechnology in1'eaching t,carning) l. hnportancc of Psvchology in

Teaching-Learning :o Leamer, . 'l cacher, . Teaching-learn ing process, o School cfl'cctivencss. 2.

Developmenl of Learner o Cognitivc, Physical, Social, Emolional and Moral dcvelopmenl paltcrns

H",y"n" prblis"u8:nf?g 
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and chamclerislics among adolescent leamer. 3. Teaching - Leaming :o Concept. Behavioural,

Cognitivc and constructivisl principles of learning and its implication for scnior secondary students.

o[,carning characlerislics of adolescent and its implication for teaching.

4. Managing Adolesccnt Lcalncr :

.Conccpt of menlal health and adjustrnent problcms.

"limotional Intelligcncc and its implication for mental health of adolescent.

.tlsc ofguidance techniques for nurturing mental health ofadolescent. 5. Instructioral Strategies for Adolcsccnt

l-carncr:

oCommunication skills and its usc.

.l\'cpararion and use of teaching-learning material during teaching.

o I)iflclent teaching approaclrcs:'l'caching modcls- Advancc organizer, Scicntific enquiry.

In iormalion, proccssin g. coopcrative learning.

i
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MATHEMATICS hturu, - gL

- Sets:
Sets and their representations. Empty set. Finite & Infinite sets. Equal sets. Subsets. Subsets ol'the set oI real numbcrs.
Power set. Universal set. Venn diagrams. Union and Interseclion ofsets. Difference ofsets. Complement ofa set.

Relations & Functions:
Ordered pairs, Cartesian product of sets. Number of elements in the carlesian product of two finite sets. Cartcsian
product of the reals with itself (upto R x R x R). Definition of relation, pictorial diagrarr.rs, domain. co-domain and rangc
of a relation. Function as a special kind of relation from one sc1 to another. Pictorial reprcscntation a function. domain,
co-domain & range of a function. Real valued lunction of the real variablc, domain and rangc o[ thcsc functions.
constant, identity, polynomial, rational, modulus, signum and greatesl inleger lunctions r.vith thcir graphs. Sr.rm.

difference, product and quotients of functions. Sets and their Representations. (Jnion, inlcrscclion and complcmcnts ol-

sets, and their algebraic properties, Relations, equivalencc rclations, mappings, one-onc, into and onto mappings,
composition of mappings.

Principle of Mathematical Induction:
Processes ofthe prooiby induction.'fhe principle ofmathematical induction.

Pcrmutations & Combinations:
Fundamental principle of counting. Factorial n. Permutations and cornbinations, derivation of lormulac and thcir
connections, simple applications.

Complex Numbers:
Complex numbers, Algebraic propcrtics ol complex numbcrs, Argand planc and polar rcprcsentation of cornplcx
numbers, Statement of [iundamental 'l'heorem of Algebra, solution of quadratic cquations in thc oomplcx numbcr'
system. Modulus and Argument of a complex number, square root ol'a complex numbcr. Cube roots of unity. triangle
inequality.

Linear Inequalities:
Linear inequalities. Algebraic solr.rtions of linear inequalities in one variable and their representalion on thc nurnbcr linc.
Graphical solution of linear incqualities in two variables. Solution of syslern of linear inequalities in two variablcs
graphically. Absolute value, lncquality ofmeans, Cauchy-Sohwarz Inequality,'l'chebvchcl's Inequality.

Binomial Theorem:
Statement and proof ofthe binomial theorem for positive integral indices. Pascal's triangle, general and middle terlr in
binomial expansion, simple applications. Binomial Theorem for any index. Propcrtics of Binornial Co-clficicnts. SirlpL:
applications for approximations.

Sequence and Series:
Scqucncc and Series. Arithrr.retic, Gcomctric and Hannonic progressions (G.l'.). Gcncral tcrms and surn to tr tcrms ol'
A.P., G.P. and H.P. Arithmelic Mean (A.M.), Ceometric Mean (G.M.), and Ilalmonic Mean (ll.M.), Relatiol bctwecl
A.M., G.M. and H.M. lnsertion of Arithmetic, Geometric and Harmonic means betwcen two givclr numbers. Spccial
series, Sum to r terms of the special series. Arithmetic, Geometric Series, Exponenlial and Logarithmic series.

Ele mcntary Numbcr Theory:
Peano's Axioms, Principle of lnduction; First Principle, Second PrincipJe, 'fhird Principle, 13asis Represcntation I hcorcrrr.
Greatest lnteger Function'l'cst of Divisibility, Euclid's algorithm, l'he l.lnique Factorisation 'fheorcm, Corrgrucnce. Srrnr

oI divisors of a number. Euler's totient [unction. 'l'hcorems of I.'ermat and Wilson.

Quadratic Equations:
Quadratic equations in real and complex number system and their solutions. Relation belween roots and co-ctlicicrns.
nature of roots, formation of quadratic equations with given roots; Symmetric functions of roots. cquations rcduciblc lo
quadratic equations application to practical problems.

lVlatrices and f)eterminants :

Dcterminants and matriccs of order trvo and thrcc. propeftics ol dcterminanls, lrvaiuati()n oI dctcrnrirrrrrrs. Arca o!'
lrianglcs rrsirrg detcnninants, Addition and multiplication of matdces, adjoint and invcrsc ol'rndtrix. l'est ol'consisturcl

x"ryrn" eroriffi 
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ar'rd soluiion ofsimultaneous Iinear cquarions dsing dcterminants and matrices.

'l'r\'o dimcnsional Gcometry:
Cari.esiail system of rcctangular co-ordinates in a plane, distancc fornrula. scction formula, area qf & triangie, condiliolt for
rl)c coilircarity ofthrcc points. centroid and in-centrc of a triangJe. locus and its equation, translation of axcs, slopc of a

iinc. palrllel and pcrpcndicularlines. intercepts ofa line on the coordinale axes.

Various lbrms of equations oI a li]rc. interscction of Iines, angles bet\.l,een two lincs, conditions for concurrenbe oflhree
IiDcs, disrancc of a point from a linc. I.)quations of inlernal and extcrnai bisectors of angles between two lines, coordinatcs
of ccnlroid, onhoccntrc and circLrrrcentrc of a triangle, equation of family of lines passing through the point of inlcrsc.iion
ol'tvo lirrcs. horncgcncous cquation of second degree in x and y, arrgle between pair of lines through thc origin, combined
cqualion of thc biscctors of the angles bc1\'ccn a pair of lines, conditjon for the gcncral second degree equaiion 10

rrjprcscnt a pair of lines, point of intcrscctiori and angle betrveen trvo lines.

Standard form ofcqualion ola circlc, gcncral fon,r ofthe equaiion ofa circlc. its radius and centre. equation oia circic in
th. para.rl)c1ric lornr. cqualion ofa circle when the end points ofa diameter are given. poinls of intcrscction ofa linc atrd a

ci|clc wiih the ccntrc at thc origiIl and condition for a linc to be tangent to the circle. lengtlr of the tangcxt. equ::lion ofthc
tangcnt. cquation ofa family olcirclcs through the interscction oltwo circlcs, conclition for two intersecting citcles to be

0rthoBonal.

Sccliorrs o1'concs. cquatiorls ol'conic scctions (parabola. eliipsc and hypcrbola) in standardforms, condition for 1'-- nrx + c

lo bc a lairgcnt and point(s) oflangcncy.

I rigon0mcl ric l-uncl ions:
Posilivr: and ncgalive angles. Measuring angles in radians & in dcgrccs and conversion from one measure to allothcr.
t)cllirilion oflrigononrctric functions with the help of unit circle.
Orenh: of trigonomctric functions. l',xpressing sin (x+_v) and cos (x+y) in terms ofsinr, sirlv.cosr & cos-v. ldentities rclated

lo siri2x. cos2x. tan 2x, sin3x. cos3x and 1anix. Solution of trigonometric equalions, Proot's and simple applicatiors of'
sinc and cosinc formulae. Solutionof Iriangles. Heights and Distanccs.

Invcrse'['rigonomctric F'unctions:
I-:c!lnition, rangc. domain. principal value branches. Graphs of inverse trigonometric fulctirrns. Elemental' properties ol
i nr'ersc a'igonomctric Iuncliolis.

Diffcrcntial Calculus:
t)olynomiaJs, rational, trigonometric, logarithmic and exponential functions, Inverse funclions. (iraphs of simple functions.
i,imits. Continuity and difl'ercntiability; Derivative, Geometrical interprctation of the derivative, Derivetivc of sum.

dillircncc, prodLrcl and quoticnt of functions. Derivatives of polynomial and trigonometric tunctions, Derivative of
cornposite lunctions; chain rule, dcrivatives of invcrs trigonometric functions, derivative of implicit tunction. Exporiential
and logarithrnic funclions and their dcrivatives. Logarithmic differentiation. l)crivative of functions expresscd in

paramctric lbnns. Second ordcr dcrivativcs. Rolle's and Lagrange's Mcan Valuc Theorems and their geonrctric

inlcrprctations.

,l pplical ions of Dcrivat ivcs:
Applications of dcrivativcs: rate ol change, incrcasing / decreasing functions, Iangcnts & normals, approxifiration.
maxima and mininra.

lntcgral Calculus:
lntcgral as an anli-dcrivativc. Fundamcntal i:rtcgrals involving algcbraic, trigonomctric, exponential and Jogalithmic
lunclions. Inlegration by substitution, by parts and by partial fractions. lntcgralion using trigonometric identities. [)eflnite
intcgrals as a limit of a sum, Fundamental 'l'heorem of Calculus. Basic Properties of definite integrals and evaluation ol'
dclrnitc integrals; Applications of definite integrals in finding the area undcr simplc curvcs, especially lines, areas of
circlcs / Parabolas / ellipscs, area between the two curves.

I)iffercntiat Dquations:
I)cfirrition. ordcr and dcgrcc, gcncral a:rd particular solutions of a diflcrential equation. Formation of differential equalion
whosc r,.cncral solution is givcn. Solution oi dil'ferential cquations by method of separation of variables, homogeneous
dillerenljal cqLralions of firstorder and first degree. Solutions of linear differential equation.

.u.oNy'
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'l'a(l rrs:

,.ia'.rr:i r;rd sc:riars. mngnitu,Je.llcr ditcction ol'a vcctor. l)ircclion cosines / ralios ol'vectors. lypcs oIvcJi()r's i('.ri-,i].
,11it. zc:ri. parallci and rioilincar Yeclors), position vector ol-a point, negative ofa vector. oomponenls ()l-a vector. i(l!iitir,rl

of vcctors. nr,.rltiplicat i,: ll r.,l ir vccrol by a scalar, position Yeclor of a Point dividing a linc segmcnt in a givcn ratio. Scalrl.

(dot) produci ol'\'.cto:s. 'pr:ujcctiun r,l a vector on a line. Vcclor (cross) product cfvectors.

Three dimerr!:ionirl (;come trl:
Coordinates ol'a poirlt in space. distance bclwccn two points; Secliori lbrmula, I)ircction cosincs / ratios ofa lincjoining
lwo poinls. C,-licriren and vector cquatiolol'a linr. coplanar and lrkcu, iincs. shorlcst distancc between two Iincs. Cartcsian
and vector equarioir of a planc..Angl,: bellvccr ri) 1wo lines, (ii1 tu'o pianes. (iii) a line and a planc. Distancc ol a point
from a planc. Scalz,r and veclor lripic plodrrct. ApplicatiDn of veutol.S lo plane llsomctry. l]quation ol'a sphcrc, ils ccllirc
and radirrs. Diami:ici lolrn of lhr cquation of a sphc;e.

Statistics:
Calcuiation of lvlean, median arrl mode of groupcd and ungroupcd da1a. \4ciISurcs ol' dispcrsior): tnean deviation. variancc

and standard deviation of rlngrouped / groupcd data. Analysis of frequencl- distributions with eqiral rncans but Llifl,''rsnt
r arianccs.

Probability:
Random experimenls: outcoutes. sample spaces. Evenls: occurrence of cYcnts. q.xhaustive cvents. muluall)i crclitsivc
events. Probability ol' an event, probability of 'not', 'and' & 'or' eveuts., Multiplication tlreoretn on probabilitl'.
Conditional probabiliti,, independent events.,

Baye's theorem, Randorn variablc and its probability distribution, tlinomial and lloisson disrributions artd their r-,n)pcriics.

Linear Algcbra
I.ixamplcs of vector spaces, vcctor spaces and subspace, indcpcndcncc in vcctor spaccs. cxistcncc ol a llasis. thc row ancl

column spaces of a matrix. sum and inlersection of subspaccs. [,ittcar
Transformations znd Matrices. Kernel, Irnage, and Isomorphisrn, change trl'bases, Sinilarity. Ilartk and Nullity. Inncr
Product spaccs. orthonormal sets and thc Gram- Schmidt Proccss. thc Mclhod ol l,east ,cqLrarcs. I3asic theory ol'
IliBenveclors and tligenvalues, algebraic and geomelric multiplicil) el 3itr,cn valuc, diagonalization of nralriccs-

application Io s).s1crn of lincar diff'erential equations. Gencralized In'zerscs of rnatriccs. Moorc-i)ctrrosc getrcralizcd
inverse. Rcal quadratic lorms, reduction and classification of quadratic fcrflrs. indcx and signaturc. lriangular leduclion o1'

a pair of forms, singular value dccomposition, extrema of quadratic lorms. Jordan canonicai lbrtn. vector ard rrralrix

deconrposition.

Analysis
Monolone lirnctions arrcl iiurctions of boundcd va-riation. Real valued functions, corllinLlous functiotts, Absolutc colll:ltrriY
of functions. slirndard propertics. (.lniform continuity, scquence of functions, unilbrnr convcrgcnce! power scries artd

radius ol con\ergenco. R icmann-Stieltjes integralion, standard properlics, multiple intcgrals and their cvaluatiolt by

repeated inleglatjon. change ol variable in multiple integration. Uniform convergence in impropcr intcgrals.
differentiatioir u,rdcr thc sign .rl'integral - Leibnitz rule.

Dirichlei intei:ral. i.iouvill..'s extcnsion. Introduction to n-dimcnsional Euclidean space. opcn and closed intcrvais
(rectanglcs). compact sefs, Ilolzano-Wcierstrass theorem, I Icine-Borcl theorem. Maxima-minima of lunctions ol' sevcral
variables, constrained n:axima-mininra of functions. Analylic function, Cauchy-Ricmarrn cquations. singularilics.
Statement of Cauchy theorcm and cf Cauchy integral tbr:nula with applications, I{esiduc and conlour inlcgratiort. I;ouricr
and Laplace transfonrs. l\lellin's inversion theorem.

Arlry
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MUSIC fnltttL-gL
L]Nll' - I -'t cchnical Terms

i ) Nada 2) Sallgcetha 3) Sruthi 4) Swara 5) Swarastanas 6) Arohana and Avarohana 7) Octave 8) Dhatu&Ma1u 9) 'l'aala l0)

Avartan

Unit-II-Raga

1. Definilion of Raga /'Ihat Syslem

2. Classification ol'Ragas - Janaka, Janya method

3, Thiteen Charactcristics of Raaga

4. l.akshanas ofthe iollowing Raagas: Mayamalavagoula, Shankrabharana, Kalyani, Kharaharapriya. Ilarikambhoji,

Natabhairavi, Panthuvaraali, Shanmukhapriya, Chakavaaka, Keeravani, Mohana, Ilindola, I lansdhrvani,

PoorviKalyaani, Sreeranjani, & Nata and Parallel Ragas of Hindusthani Music

5. Evolution of Raaga - Different Stages;

6. Study ofGamakas
Unit-III-Tala:
I ) Definition of Tala; 2) Impofiance of Laya; 3) SaptaTalas; 4) Anga, Jati, Kriya, Graha 5) 'falaDasaPranas; 6) 'fhirq'

five tala scheme or knowledge ofany ten talas ofHindusthani Music

Unit - IV - Different Musical Forms:

l) Varna; 2) Keerthana 3) Kriti; 4) Pada; 5) Javali; 6) Ashtapadi (Or) 1) Drupad 2) Khayal 3) Tarana 4)'lhumri 5) Tappa

6) Dadra 7) Chaiti 8) Hori 9) Bhajan l0) Chazal

Unit - V - Musical Instruments:
I ) fambura 2) Veena 3) Violin 4) Mridangam 5) Irlutc 6) Golu (Or) I ) 'l anpura 2) Sitar 3) Violin 4) Sarangi 5) Shahanay

6) tlarmonium 7) Bansuri 8) Santoor 9) Pakhav'az& l0) 'l'abla

Unit-Vl-Composcrs:
I ) tlhaktajayadeva 2) Ramadas 3) 'fyagarajaswamy (Or) l) Meerabai 2) Tulasidas 3) Kabeerdas 4) Haridas 5) I anssr) b )

'I ukaram 7) .AmeerKhusru 8) Gopah-aik 9) Batkhande 10) VishnudigambarPaluskar I 1) Ilaijubavara I ?) Sadarang aitri

Adarang

Unit - YII - ManodharmaSangeeta, Notation:
I ) Creative Aspects of F{industhani Music 2) Method of w ting Nolation 3) 'fo write Notation to differenl forms of Music

4) Music Concert format

Unit - VIII - Seats of Music, DilTerent kinds of Music, Musical Treatises

I . Different kinds of Music & their significance Devotional Music. Karnatak Music. I{industhani Music, lolk Music, t,ighi

Music. and Film Music
2. Irnponant Musical Treatises - Natl'asastra, SangcetaParUata, SangeetaRatnakara, SwaramelaKalaanidhi and

ChaturdandiPrakasika

Unit - IX - Miscellaneous Musical aspects:

I ) Contemporary Music; 2) Teaching of Music in Schools.

I
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PHYSICAI, EDUCATION b^urrAt.'y!L

Unit - I

o Definition, aim and objectives ofPhysical Education, Health education and Recreation.

o philosophies of Education as applied to Physical Education - ldealism' Naturalism, Realism, Pragnlatism,

Existentialism and Humanism.
r Biological basis of physical activity - benefits of exercise, growth and exercise, exercise. and well - being sex

and age characteristics ofadolescent, body types'

. psychological basis of physical Education - Play and Play theories, general principles of growtll and

developm-ent,Principlesofmotor-skillacquisition,transferoftrainingeffects'
. Sociological basis of physical Education - socialization process, social nalure ol men and physical activity.

sports ai cultural heritage of mankind, customs, traditions and sport, compelition and cooperatiotr.

. Physical Education in ancient creece, Rome and contemporary Germany, Sweden, Denmarkand Russia'

. Olympic Movement - Historical development of Ancient and Modern Olympic Games'

o Physical Education in lndia.

Unit - II

.PhysiologyofMuscularactivity,NeurotransmissionandMovementmechanism.

. Physiolog} of resPiration.

. Physiology of blood circulation.

. Factors influencing performance in sports.

. Bioenergetics and recovery process.

. Athletic injuries - their management and rehabilitation'

. Therapeuticmodalities.
o Ergogenic aids and doPing.

Unit - III

. Joints and their movements - planes and axes.

. Kinetics, KinematicsJinear and angular, levers.

. Laws ofmotion, principles ofequilibrium and force, spin and elasticity'

. Posture, Postural deformities and their correction.

. Muscular analysis of Motor movement.
o Mechanical analysis ofvarious sports activities.

. Mechanical analysis of fundamental movements - (running, jumping, throwing, pulling andpushing).

. Massage manipulation and therapeutic exercises.

Unit - IV

. Learning pro:ess - theories and laws of learning.

. Motivation. theories and dynamics of motivatiol.l il1 sports

. Psychological f'actors all'ecting sports perfonnance - viz ' stress arlxiety'

o Personality, ils dimensions. theories, personality and perfbrnrance'

. lndividual differences and their impact on skill learning and performance'

o Oroup dynamics. team cohesion and leadership itl sports'

. Sociornetrics. economics and politics in sports.

. Media and spofis.

tension andaggression.
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tlnit - V

. Development ofteacher education in Physical Education.
o Professional courses in Sports and Physical Education in India.
o Professional Ethics.
r QuaJities and Qualiflcations of Physical Educational Personnel.
. Princinlcsofcurricrrlurnplanning.
. Corlrse content for acadentic and professional courses.
. Age characteristics ofpupils and selection ofactivities.
. ( onstruction ofclass and school Physical Education time table.

tlnit - \/I

. llealth - CLriding principlcs ofhealth and health education.

. Nutrition and dietary manipulations.

. l lealth -- related fitness. obesity and its management.
o Environmental and occupational hazards and first aid.
. Communicable diseases -their preventive and therapeutic aspect.
. School health program and personal hygiene.
e 'l heories and prirrciples olrecreation.
e Ilecreatiorr program for various categories ofpeople.

tlnit - VII

. Characteristics and principles ofsports training.
o Training load and periodization.
. l raining methods and specific training programme for development of various motorqualities.
o Technical and Tactical preparation for sports.
. Short-term and long - term training plans.
. Sports talent identification - process and procedures.
. Preparing for competition - ( build up competitions, main competition, competitionfrequency, psychological

preparation ).
o Rules ofGames and Sports and their interpretations.

Unit - VIII

. Nature, scope and type ofresearch.
o Formulation and selection ofresearch problem.

' . Sarnpling- process and techniques.
r Methods ofresearch.
. Data collection - tools and techniques.
. Statistical techniques of data analysis - measures of central tendency and variability,correlation, normal

probability curve, t - test and f- tests, chi - square, z - test.
. I{ypothesis - formulation, types and testing.
. Writing research report.

P...hL,tla
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Unit - IX

. Concept ofTest, measurement and evaluation.

. F'rinciples olmeasuremer']t and evaluation

. Construction and clirssificalion ofTests.

. Criteria oftest evaluation.

. Concepts and assessment of physical fitness, motor fitness, motor ability and motoreducabilitv.
o Skill test for tsadminton, Basket ball, Hockey, Lawn -tennis, Soccer, Volley ball.
. Testing psychological variables - cornpetitive anxiety. aggression, team cohesion.rnotivation, self-

concept.
. Anthropometric measurements and body composition.

Unit - X

. Concept and principles ofmanagement.

. Organization and functions ofsports bodies.
o lntramurals and Extramurals.
o Management of infrastructure, equipments. finance and personnel.

o Methods and Techniques ofteaching.
o Principles ol'planning Physical Educaticn Iessons.

. Pupil -teacher interaction and relationship.

. Concept of techniques ofsupervision.

A'tlwt
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PIIYS]CS

1. Physical world and measurement - Fundamental and derived units, systems of unils,

dimensional formula anddimensional equations, Accuracy and error in measurcment.

2. Description of motion - motion in one dimension, uniformly aocelcratcd molion, urolion with

uniform velocity/ Acceleralion in two dimensions, motion ol an objecr in three dimensions,

relative velocity.

3. Vectors - Scalar and vector quantities, unit vector, addition and multiplication.

4. Laws of motion - first, second and third law of motion, impulse, momentum,

conservation of linear momentum.

5. Friction - Types offriction, laws offriction, lubrication.

6. Work, Energy and Power - Work done by a constant / uu.iubie l-orce, K.ll., P.ll., I:laslic

collision in one and two dimensions, gravitational P.E., P.E. of a spring, conscrvation ol

energy, conservative and non-conservative oroes, power.

7. Rotational motion - Centre of mass, its motion, rotational motion, 1'orque, angular

momenlum, centripetal force, circular motion, moment of ine(ia, thcorcms ol M.1., Itolling

motion.

8. Oscillatory motion - Periodic motion, S.H.M. ils equation, K.E. and P.li., concepl of frec,

lorced and dampcd oscillations, simplc pendulum, oscillation of a loaded spring.

9. Gravitation - Universal law of gravitation, varialion o1' g, orbilal and cscape vclocitl-

planetary molion, Kepler's law.

10. Elasticity - Hook's law, young's modulus, bulk modulus and shear modulus of ligidity.

Applications ofclastic behaviour of matter.

ll. Surface tension - I'luid pressure, Pascal's law, Archiemedes principlc, molecular thcory of

surt'ace tension, Excess ofpressure insidc a drop and soap bubble, anglc of con1ac1, Capalarity.

Detergents.

12. Liquids in motion - Type of flow of liquid, Critical velocity, Coefficient of viscosity.

'Ierrninal velocity, Stokc's law, Reynold's number, Bernoulli's thcorcm - its applications.

13. Kinetic thcory ofgases - Laws for gases, Ideal gas cquation, Assumptions of Kinetic theory

of gases, Prcssure exerted by a gas, Law of equipartition ol' energy. l)cgrcc of liccdom,

Specific heats of gases and solids, Mean frce path.

14. Heat and thermodynamics - Concept of Heat and temperature, 'l'emp. Scales, 'l'herrnal

expansion of solid, liquid and gascs, specific hcat, changc of slatc, latclll hcal, 'l'hcrmal

capacity, Zeroth & first law of thcrtnodynamics, thcnnodynarnic proccss. sccottd law of

thermodynamics. carnol. engine. 
I
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15.

16.
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17.

Radiation - Modes of transmission of heat, thermal conductivity, 'l'hcrrnal radiations, Perfect

blackbody, Ncwton's law of cooling.

Wavcs - 'l'ypc of wavcs, wave equation, speed ol a progressive wave, superposition principle,

bcats, stationary wavcs and nonnal modes, Doppler's elfect.

Ray optics and optical instruments - Laws of reflection, Reflcction by plane and cur.ucd

mirrors. [,aws of refraclion, total internal refraction - applications, Lenses, Image formation by

lenses, Dispersion by prism, Sattering of light, IJye, Defects of vision, Microscopes,

'l'clcscopcs.

Mcctrostatics - Coulomb's law, clectric ficld and potcntial due 10 a point charge and Dipole,

conccpt of Diclcctic,Gauss thcorem - its applications, E,lectric lines of force, Force and torque

cxpcricncc by a dipole in uniform electric ficld, potcntial cncrg) of a system of charges,

equipotential surfaces

Capacitancc - Capacity of an isolated spherical conductor, capacitor - principle, Parallel

platc capacitors, cffccl of dielectric on capacitance, series and parallel combinations of

Capacitors, Ilnergy of a Capacitor, van de graff generator.

Currcnt Electricity - Ohm's Law, Temperature depcndence of resistance, colour codc of

resistors, scrics and parallel combination of resistors, resistivity, primary and secondary cells

and thcir courbination in series and parallel, Kirchoffs laws, wheat stone bridge and

potcnliometer - their applications, electrical energy and power.

Magnctism and magnetic effect of current - Natural and manmade magnet, magnetic

lincs of forcc, []ar magnet, magnetism and gauss law, magnetic moment, Torque on a magnetic

dipolc. magnctic ficld, magnctic induction, magnctic intcnsity, permeability, susceptibility &

Intensity of rnagnelisation - their relalions. Curie Law, flysterisis, B-H curve. Classification of

magnctic matcrials. Magnetic force, motion in the magnetic field, Biot - Savarts law, magnetic

ficld by a straight Conductor & Circular Current Carrying Coil, Ampere's Circuital law,

Solcnoid, '[oroid, Moving Coil Galvanometer, Ammeter, Voltmetcr.

Elcctromagnetic Induction - Faraday's Law, I-enz's Law, Sclf Induction, Mutual Induction,

Irlcclric Generators.

Alternating Current - Mean and rms value of A.C., A.C. Circuit Containing resistance,

Inductance and Capacitance, Series resonant Circuit, Q factor, Average power in A.C., Wattless

Current, [- C oscillations, transformer.

Wavc Optics - Iluygcn's principlc - reflection and refraction, Interfcrence of light, young's

double slit cxpcrirrcnt, l)ifliaction of light, Single slit diffraction, resolving power of optical

inslrumcnts, polarisation of light, law of malus. Polarization by reflection and scattering.

19.

21.

25. Photoelectric effcct and matter waves - Einstcin's Pholoelectric equation, Photocell,

18.

20.

l).

24.

/
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matter waves, Dcbroglie's hypothesis, Davison and Germer's experiment.

Nuclear Physics and Radioactivity - Nucleus, size, Mass defect, Ilinding energy, Nuclcar

fission and fusion, Nuclcar rcactor, Radioactivity, laws of disintegration and decays.

Solids and semi conductor dcvices - linergy band in solids, Scmi conductor, P-N Junclion,

Diodes, Diode as an rec1ifier, Spccial purpose p-n junction diodcs, Junction lransistor, Logic

gates, integrated circuit.

Electromagnetic Waves and Communication - I)isplaccment currcnt, [ilcctromagnetic

Waves-Source, nature. Electromagnetic spectrum, Elements of a communication system,

Bandwidth of signals and transmission r.nedium, Sky and space wave propagatiort, Nccd lor

modulation, Production and detection ofan AM wave.

MECHANICS: Inertial frames, Galilean transformation, Non-inertial frames, fictitious

forces, rolating co- ordinate systems, Coriolis force and i1s applications, postulatcs of spccial

theory of relativity, Lorentz transfonnations, relativistic addition of vclocitics, length

contraction, time dilation, Varialion of mass with velocity, mass energy relalion.

System of pa(icles, concept of reduccd mass, single stage and mullistagc rocket,

Analysis of collision in centre of mass frame. Angular momcntum ol'a syslcm of'palticles,

equation of motion of a rotating body, inertial coelfioients, kinctic cncrgy of rotatiott and irlca

ol'plirciples axes. l-.uler's Equations.

Illaslicily, relation between clastic conslants. I'heory of bcnding ol- beams and

Cantilever, 'l orsion ofa cylinder, Bcnding moments and Shearing forccs.

WAVES & OSCILLATIONS: Potential well and periodic oscillations. [)arlpcd harmonic

oscillators, Power dissipation, Quality factor, Driven harmonic oscillator,'l'ransient and steady

state, Po$'cr absorption, Motion oltwocoupled oscillators, normal modes.

Waves in media, speed of longitudinal waves in a fluid. energy density and energy

transmission in Waves, , Group velocity and phasc velocity, thcir mcasuremenls.

Noise and Music: 'l'he human ear and its rcsponscs: limits of human audibility.

lntensity and loudness, bel and decibel, the musical scalc. 'l'cmperamcnt and musical

inslrumcnts. I he acoustics ofhalls. Reverbcration period.

ELECTROMAGNETISM : Cloncept of mult! poles. lilectrostatic encrgy of unilormly

charged sphere, olassicalradius of an elcctron. Screening of E field by a conductor.

Elcctric field in matter: atomic and molecular dipoles, , diclcctrics, polarisability.

polarization vector, electric displacement, elcclrostatic cnergy of chargc dislribution in

dielectric, l,orentz local field and Clausius Mossotli equation. Illeclrostatic ficld - conductors in

electric field, Boundary condilions for potenlial and field at dielcctric surl'acc, ur.rciucncss

26.

27.

28.

29.

30.

31.

theorem, Poisson's and Laplace's equations in Cartesian cylindrical and sphcrical polar
t,W-
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coordinatcs. solutions of Leplace's equations in Cartesian coordinatcs'

Maxwcll's equations (integral and differential forrn) and displacemcnt crirrent E as

an accclcrating field: I-,lcctron gun, case of discharge tubc' lincar accelerator' E as deflecting

ficld. CIiO.

THERMODYNAMICSANDSTATISTICALPHYSICS:Maxwellvebcitv
distribution. 'l'ranspoft Phenomcnon: Mean free path, Coefficients of viscosit-v' thermal

conducrivity. diflusion and their intcrrelation. clausius-clapeyron cquation, vapor pressure

curvc. Maxrvcll rclalions and their applications'

Production of low tempcratures, Joule 'l'homson cxpansion and J T coefficients for

ideal as wcll as van der Waals gas, ,'l'emperature inversion' Regenerative cooling' Cooling b)'

adiabaticclemagnctization,l.iquidHelium,Lle-landlle-ll'superfluidity'Nernstheat

thcorem.

I'hasc spacc, Micro and Macro statcs thermodynamic probability' relation between

cnlropy and thcrmodynamic probability. Specific heat capacity of solids' Bose Einstein

slatistics and its distribution function, Planck distribution function and radialion fonnLtla, Fenni

DiaIc statistics and its distribr'rtion function'

EI,ECTRONICS and CIRCUIT ANALYSIS: Four terminal nctworks : currenr voltage

convcntions, opcn, closc and hybrid parameters of any four tenninal network' lnput' output and

mutttalindependenccforanactivefourterminalnetwork.Variottscircuitstheorems:

Superposition, 'lhevenin, Norton, reciprocity, maximum power transf'er Theorems'

Rectifiers- Ilalf wave, full wave and Bridge rectifier' calculation of ripple factor'

cfficiency and rcgulation. Irilters, Series inductor shunts capacitor' L section and n section

liltcrs. Voltage rcgulation and vohage stabilization by Zener diode'

Analysis of transistor amplifiers using hybrid parameters and its gain frequency

rcsponse. basic idea of R-C coupled arrplifiers'

.I.ransistorbiasing-stabilityfactors,varioustypesofbiascircuitsforthermalbias

stability. Amplifier with Iiecd back : posilive and ncgative leed back Voltage and current feed

back circuits. Advantages of ncgative leed back'

Oscillalors : Crileria for self excited and self sustained oscillators circuit requircment

forbuild-upofoscillation.l]asictransistoroscillatorcircuitanditsanalysis;colpittsand

IIafllcy oscillators. R-C Oscillators.

,J.

Junction Field effect transistor (JFET), circuit symbols, biasing and volt-Ampere

/
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OPTICS: lnterferencc of a light, coherence requirements of the sources, optical path

retardations, laleral shift of fringes,. thin films, Newton's ring.. Michclson interlerometer.

Fabry Perot interfcrometer and etalon. Fresncl dillraction: Halfpcriods zoncs, circular apefture,

Circular disc, straight edge, Fraunhoffer diffraction: doublc slit, n slit. I)lanc diffraction

grating, reflection grating, concave grating.

Lasers and Holography : Spontaneous and stimulated emission, densily of states,

Einstein's A and Il coefficients, Energy density of radiation as a result of stimulated cmission

and absorption, Condition lor amplification, Population inversion, Melhods of optical pumping,

Energy level schemes ofl{e-Ne and Ruby lasers, working ofa lascr source, Special features ofa

laser source and their origin.

QUANTUM MECHANICS AND SPECTROSCOPY: I.uilr." of classical Physics.

Uncertainty principle and i1s conscquenccs , Application ol'unccrlainly principlc.

Sclirodinger cquation - time dependcnt and timc indepcndcnt form, Physical

significance ofthe wave iunction, probability current density, opcrators in quantum mcchanics,

Expectation values of dynamical variablcs, poslulales of quantum mechanics, eigcn lunction

and eigen value, degeneracy, commulation relations. Ehrcnfest thcorem.

Time independent Schrodinger equation and stationary slatc solulion, paniclc in

one dimensional box, extensionof results for three dimcnsional casc and degeneracy of lcvels.

Potential step and rectangular potential barrier coefficient, square wcll potcntial problem.

tsound Statc Problems - Particle in one dimensional infinite potcntial well and finirc depth

potcntial well, simple harmonic oscillator (one dimensional), Schrodinger cquation lor a

spherically symmetric potential, Orbital angular momcnlum and its quanlisation, sphcrical

harmonics, energy levels of Ll-atom.

Elementary Spectroscopy: Quantum leatures of onc clcctron atoms. |rank-l Icrtz

expcrimcnt, Stern and Gerlach experimcnt, Spin and Magnetic momcnl, Spin Orbil coupling

and fine slruclure. Aloms in a magnetic field, Zeeman cffecl. molecular speclroscopy, I{igid

rotalor, diatomic molecules, Rotational spcclra, Vibrational spcclra, Vibrational Itotalional

spectra, Raman cffcct.

36. NUCLEAII PHYSICS : Quadrupole Moment and Nuclear Ellipricity, Nuclear Spin. Parity

and Orbital Angulr Morncntum, Nuclear Mass and Mass Spectroscopy,Prototl-N-euttor

llypothesis, Jhc Nuclcar Potcntial, Mass Dclcct and tlinding lincrgy, NLrclcar lrorccs, l'hc

Liquid Drop Model.

Accclerators -Linear Accelerators, Cyclolron, Synchrocyclotron, Ilctalron: 'lhc

s4.

35.
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I'.lectromaSnel icm Induction Accelerator, Iilectron Synchrolron, Proton Synchrotron'

Particle and Radiation Detectors : Ionisation Chamber, Region of Multiplicative

Operation, Proportion Counter, Oeiger-Muller Counter, Scintillation counter, Cloud Chamber.

soLID STATI] PHYSICS: Crystal Binding and crystal slructure: Bravis Lattice, Miller

Indices and Crystal Slructure, X-ray Diffraction and Bragg's Law, Laue equation of X-ray

dilTraction.

'l'hcnnal Propcrtics ol the Solids : Various Theorics of t-atlicc Specific Heat of

Solitls: 'l he Ilinslcin Modcl, Debyc Model, Illectronic contribution of thc internal Energy

hencc 10 thc Specific llcat of Metals, 'lhcrmal conductivity of the lattice. Band Theory of

Solicls : wavc Function in a Periodic Lattice and Bloch Theorem, Effcctive Mass, Momentum,

Crystal Momcnlum .

Illcctrical Conductivity: Sommerficld Theory of tllcctrical Conductivity'

Mathiesscn's Rulc, 'l'herrnal Conduclivity and Wildemann-lrranz's Law, Ihe flall Effect'

Superconductivity: Experimental Ireatures of Superco[ductivity, The Isotopc [iffect,

Special lreaturcs oI Superconducting Materials, tlux Quantisation' BCS 1'hcory of

Supcrconductivily: Coopcr Pairs, [Jigh TempcraturpSuperconductors (Basic Ideas

Mathematical Physics and classical Mechanics : 1'ensors, Matriccs, Fourier and Laplace

translorms. Besscl and legendre functions. String formula, basic group theory. D' Alcmbert's

Principle. [,angrangian and Ilarriltonian formalism, canonical transformation, poission blacket

and poission thcorem, Harniltonian Principle and Jacobi equation.

Ii,lcctricity and Magnctism :Radiation lrom moving charge and radiation from dipole,

conccpls of wavc guides, Retarded potentials, t,ienard-Wiechart potential, Bremsstrahlung and

Synchrotorr radiation, reaction force of c.m.w.

Thermodynamics and statistical Physics: Einstein statistics, propefties of ideal Bose and

Ircrnri Gascs. Bosc-llinstein condensation. Gibb's paradox, Liouvilles' theorem, Landau theory

ol'phase lransitions. [,angevin theory, Irokkcr-Plank equalion.

Quantum Physics: tllemcntary thcory of scattering in a central potcntial, partial wave and

phasc-shift analysis, klentical particle and spin statistics, WKB Method and its applications.

Elcctronics: Clipping and clamping circuits of opcrational amplifiers and its applications,

invcrling and non- inverting amplificrs, addcr, inlegrator differentiator, Half and Full addcr

circuils, Irlip-Flops, counlers and registers.

Atomic, Molccular and Solid State Physics : Quantum states of an electron in an atom,
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hvdrogen atom spcctra, Pauli's Principle, Spin-Orbit intelactiol.ls, Zccman clltct, Paschcn-[]ack

effcct. Slart cffect, I-S and JJ coupling, I'lyperfine structure.

Scn.r iconductors statistics of pure and impurc semi conductors, lllcclrical ondur;tivity and its

temperature dependence, Recombination mechanisms, Photo conductivity. NMIt, t-SR and

Mossbauer effect.

Nuclear and Particle Physics: Nuclear shell rnodel, Collective modcl, Interaction of

char.ged parlicles and electromagnetic waves with matter. Meson theory of Nuclcar tblcc,

Nuclear scatter thcory: p-p and n-p. Breit- Wigner scattcring lbrnlula, Irermi thcory of I)-day,

Gamov theory of alpha decaY.
I
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PoI,ITICAL SCI !]NCE

o Political Theory: Meaning and its utility.

. Concepts: Rights, Liberty, Equality; Justice Secularism' Citizenship and

Development.

olndianConstitution:ConstitutientAssembly,Preamble,CharacteristicsofConstitulion'
Fundamental Rights, Dircctive Principles of State Policy'

o Federalism: Centre - State relationship.

o Union Government: President, Prime Minister & Council of Ministers' Parliament'

Supreme Coufi.
. State Covernment: Governor, Chief Minister & Council of Minislcrs' Legislalure' I ligh

Court.

o Local Government: Panchayati Raj, Urban Local Self-Covcrnmcnt'

o lndian Politics: Challenges to Nation Building, Party System' I{ecent Developmcnl in

Indian Politics.

. Internalional Politics: Coldwar, End of Coldwar, American hegemony in Contemporary

world. Sccnario, instruments and Challenges'

. lnternational Organisation: tJN, EU, ASEAN, SAAITC' AI-UA&NAM'

o Foreign Policy of India: Objectives, Rolc of tndia in UN' Inrlia & Unitcd Statcs' lndia &

Non a'lign movemcnt; Challenges beforc India's Foreign Policy'

. Political 'fheory: 1'raditional and Modern Perspectivcs'

. State: Naturc, Functions, Sovereignty, Pluralism

. Gove$ment: Organs - Legislature, Executive'& Judiciary; Separation o[ Powcrs'

Checks & Balancis. Types : Democtacy & Dictalorship, Parliamentary & Presidentia!'

Federal & Unitary.

o Theories of Representation, Political Parties, Pressure Groups'

o Political Thought: Plato, Aristotle, Kautilya, Machiavelli, I lobbes' Locke' Rousscau'

Bentham, Mill. Marx, Nauroji, Gandhi, Aurbindo, Ambedkar' Nehru'Lohiya

. Dynamics oflndian Dcmocracy: Party, Caste, Region, New Social Movcments'

o India's Relations with Neighbouring Countries'

o Behaviouralism and Post Behaviouralism'

. Political System, Structural - Functionalism, Political f)evclopmcnt and Political

Culture.

. Dynamics of Federalism in U S. and lndia'

. Approaches to thc study ol Inlernational Politics and Concepts of National Power and

National intercst.
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PSYCHOLO(;Y h\rvr. r4L-8fT-

1. Perceptual Processes

Approaches to the Study of Perception : Gestalt and physiological approaches.

Perceptual Organization : Gestalt, Figure and Ground, Laws of Organization.

Perceptual Constancy : Size, Shape and Brightness, tllusion; Perception of Depth and Movements.

Role of motivation and leaming in perceplion.

Signal detection theory, subliminal perception and related factors, information processing approach to

perception, culture and perception, perceptual styles. Ecological perspective on perception.

2, Learning Process

Instrumental learning : Phenomena, Paradigms and theoretical issues.

Reinforcement: Basic variables and schedules.

Verbal learning: Methods and materials, organizational processes.

Learning theories : Hull, Tolman, Skinner.

Cognitive approaches in Iearning: Latent learning, observational learning.

Experimental analysis of behaviour : Behaviour modification, shaping Discrimination learning.

3, Memory and forgetting

Memory Processes : Encoding, Storage, Retrieval.

Stages of Memory : Sensory memory, Short - term Memory ( Sl'M ) and Long tcrm Mcmory

( LrM ).

Episodic and Semantic memory.

Theories of Forgetting : Interference, decay, retrieval.

Models of memory : Atkinson and Shilfrin, Craik and Lockhart, 'l'ulving.

Semantic memory : Episodic, trace model and network model

Long - term memory : Retrieval cues, flashbulb memory, constructive proccsscs in memory. eyewitness tcstimony,

autobiographical memory.

lmproving memory : Strategies.

4. Thinking and Problem Solving
'fheories ofthought processes : Associalionism, Ceslalt, lnlonnation proccssing.

Concept formation: I{ules and stralegies.

Reasoning : Deductive and inductive.

Problem - Solving: I'ype and strategies.

Role of concepts in thinking.

Cognitive Strategies : Algorhythms and heuristics.

Haryana Public Service Commission
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Convergcnt and divergent thinking.

Dccision making; impcdiments to problem - solving.

Crcativc thinking and problcm - solving.

Languagc and thought.

5. Motivation and Emotion

Basic Motivational Concepts : Instincts, needs, drives, incentives, motivational cycle'

Approaches to thc Study of Motivation : Psychoanalytical, ethological, S - R Cognitive, humanistic.

Iliological Motivcs : t lunger, thirst, sleep and sex.

Social Motives : Achievement, affiliation, approval

Irxploratory behaviour and curiosity

Physiological correlates of emotions.

'fhcories of emotions : James - Lange, Canon - Bard, Schachter and Singer'

Conflicts : Sources and 1yPes.

llistorical antecedents of motivation from Mechanism to Cognition.

Cognitivc bases of motivation : Intrinsic motivation, Attribution, Competence.

Cross - cultural pcrspectives of motivation : Achievement, Aggression'

Componenls of llmotion : Physiological, exprcssive and cognitive'

Ncural mcchanism of emotion : Ccntral and peripheral.

Currcnt theories of emotions and facial feedback hypothesis.

Strcss and coping : Reactions to strcss, outcomes ofstress

6. Human Abilitics

Intelligence : Biological, Social, Eco - cultural determinants.

'I'heories of intelligence : Spearman, Thurston, Guilford.

Mcasurement of human abilities.

'l'heories of intelligcncc : Cattell. Jensen, Sternberg Coleman.

Crcativity : Views of I'orrance, Cetzels, Guilford.

Intelligcnce and creativity : Rclationship.

Abililics and achievement : Concept and role of emotional intelligence'

7. Pcrsonalitv

Determinanls of personality : lliological and socio - culturai.

Approachcs 10 tlrc study of pcrsonality : Psychoanalytic, neo - freudian, social learning, trait and type. cognirive.

Personality Assessment : Psychometric and projective tests.

S.lf - Concept : Origin and devclopment.

tllinical and gro\yth approachcs to personality.
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Existential and humanistic theories ofpersonality : Frankl, Rollo May, Mzulow, Rogers.

Personality assessment : Projective, psychometric and behavioural measures.

Psychology of self : Westem and Ilastern perspectives, mea;urement of self.

8. Research Methodology

Research problems, hypothesis, variables and their operationalization

Types of psychological research.

Methods of Psychological Research : Experimental, Quasi - experimental, casc studies, field studies and cross -
cultural studies.

Methods of data collection : Observation, inlerview. questionnaire, tests and scales. Non - parametric tests

9. Measurement and Testing

UGC NET Test Construction : Item writing, item analysis.

UGC NE'l Test Standardization : Reliability, validity and norms.

Types of I ests: l:rtelligence, aptitude, personality - characterislics and important cxamplcs.

Allitrrdc icalL's an,l intcrcsl inventorics.

Educational measuremenl and cvaluation.

Psychological scaling : Purpose and methods.

Sources ofbias in psychological testing.

Ethical issues in psychological testing.

10, Biological Basis of Behaviour

Receptors. effectors and adjuster mechanisms.

Neural impulse: Origin, conduction and measurement.

Sensory syslem: Vision and Audition.

Ingestive Behaviour: Drinring and its neural mechanism; hunger and its neural mechanism.

Endocrine System: Chemical and glandular.

I
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SOCTOI,OGY

1. DevelopmentofSociology

2. The Meaning of Sociology

3. Subject matter of sociology

4. Sociology and Social Sciences

5. Sociely -Meaning, characteristics, Types ofSocicty.

6. Community - Meaning, Charactcristics

7. Social Group Meaning and'l'ypes (Primary and Secondary)

8. Family- Meaning, Features, 1'ypes

9. Concept of Religion and Magic - Meaning, Charactclistics and'fypcs of Magic

10. Marriage Meaning, Aims, and Types of Hindu Marriage

I l . Indian Social Problems - Regionalism, Casteism, Conrmunalism, Corruption, (icnder, Agc

12. Social Change - Meaning, Characteristics, Factors

13. Institution Meaning, Features and Types

14. Association - Meaning, Features and Types, Difference between Associalion and Instilution.

I 5. Culture Dellnition. Characteristics. Elements ofCullure

16. Sociological Pcrspective - Scicntific and I lumanistic Oricntalions to Sociological Study

17. Social Structure - Meaning and Characteristics

18. Status and Role Definition, Characteristics, Types and Relation betwcen Status and Rolc

19. Socialization Meaning, Characteristics, Stages and Agencies, T'heories (Cooley, Mcad,

Freud)

20. Social Control - Meaning, Characleristics, Types and Agencies

2 L Social Stratification and Mobility - Meaning, Forms and Theories of Stratificalion

22. Social Process Meaning, Characteristics and'l'ypes (Co-operation, Competition and

Conflict

23. Kinship - Meaning, Features, Kinship Usage s

24. Problerrs of Scheduled Caste, Scheduled Tribes, Wourcn and Minorities

25. Population Profiles and related issues - Explosion, Consequcnces

26. Crime and Juvenile Delinqucncy - meaning, Types of Crimes, Iractors and Consequenccs'

causcs

27. Social Researsh Meaning. Stagcs and l'ypes

28. Sampling Meaning, F'eatures and'lypes of Sampling
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29. Tools of Data Cotlection - Observation, Interview, Schedule and Questionnaire

30. Basic statictis.

31. Emergence of Social Thought - Comte-Positivism, Spencer-Social Drwinism, Super

Organic Evolution

32. Durkheim - Division ofLabour, Suicide, Social Fact

33. Maxweber - Social Action, Ideal Type, Views on Religion, Bureaucracy

34. Karl Marx - Class and Class Conflict, Views on Social Change, Dialectical

Materialism, Alienation

35. Process ofSocial Change - Sanskritization, Westemization, Modernization

36. Post Modemism - Meaning and Features

37. Liberaliz2tion and Globalization - Meaning, Features and Impact of Liberalization and

Globalization on Indian SocietY

I
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Prose

Dastaan

Meeraman: Sarguzisht Azad Bakht Badshahki

I)rama

Amanat: Inder Sabha (Manzoom Drama)

Novel

Premchand: Bewa

Short story

Quratulain Haider: Photographer

Balwant Singh: I-amhe

Surendra prakash: Bajooka

Iqbal Majeed: Sukoon Ki Nind

Inshaiya

Khwaja Flasan Nizami: Machhar

Ehthsham Hussain : Khuji

Khaka

Ahmed Jarnal Pasha, Kaleemuddin Ahmed,

Shahid Ahmed dehlvi, Meer Baqar Ali Dastan go

Rhetorics

'lashbeeh, Isteara, Mubaligha, I'ajhul-E-Arifana

Various forms of poetry and prose:

Ghazal : Qasida, Marsiya

Novel : Afsana, Khaka

Poetry

Ghazaliyat : Watidakkani, Meer'l'aqi Meer, Meer Dard Mohi Ahsan Jazbi, Nasir Kazmi, Jan Nisar

Akhtar

lur-/
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Manzoomat : Nazeer Akbarabadi, Akbar Allahabadi, Noon Meem Rashid Ismil Merathi, Makhdoom

Mohiuddin

Qasida : Sauda, Zauq

Marsiya: Anees, Dabeer

Rubaiyat : Jagat Mohan Lal Rawan, Amjad Haiderabadi

Gcct : AkhtarShirani, Meeraji, Salam MachhliShehari, Ahsan Danish

Prosc Dastan

Meer Amman : BaghoBahar

l)rlma

Agha I lashr Kashmiri : Silvcr King

Kt ishan Chandra : [)aru,aze Khol Do

Novcl

Prcrnohand:Bcwa

Short story

I)rcmchand : Nalnak Ka Darogha

llcdi : Lajrvanti

Mirrlo : Nava Qanoon

Inshaiya:

Sn jjad t laidcr Yaldaram : Mu.jhe Mcre Doston Sc Bachao

I'itras [Jukhari :Yarbash

Sir Sycd : Ctun:a llua T.arnana

Ilhctorics

Vaiaz- Laffb Nashr, Murattab Wa Ghair Murattab, Talmech. Tazad. Mubalilgha. Ihanr, I Iusn-e-talccl.

Various forms of prosc and poctrl

Poctry

Masna!i. Ilubai. Qata Jadccd Nazrn

Prosc : [)aslan, Rcportage, Inshaiya

W---
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Ghazaliyat: Ghalib, Momin, Nasikh, Firaq, Aziz

Manzoomat : Iqbal, Josh, F'aiz, Akhtar, Shirani

Qasida :Zauq, MohsinKakorvi

Marsiya :Anees, Zameer

Rubaiyat :Anees, Josh.

Prose:

I)astan

Meer Amman : Bagh-O-Bahar

Dramar

Agha Hashr Kashmiri : Silver King

Imtiyaz Ali Taj :Anarkali

Novel

Nazeer Ahmed : Tobattunnasuh

Mirzahadiruswa : Umraojan Ada

Prernchand : Godan

Afsana: Premchand : Wardaat

Krishan Chandra : Andata

Proetry

Ghazliyat : Wali, Atish, Daagh, Ati Sardar Jafri

Manzoomat : Iqbal, Josh, Faiz

lk-.
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frflettul- ffPUNJABI

Unir - I rt1.3, uf€ !u, F f{J x,ETfi tr8ud, hB Ft€ leEa'Eqrd

o rfts : utd-s''F, lr{ui fsl
a fif{J e' *d hr-sFrFdt ro r8'q ts'n', x}r'fr. FfiJ'E, xtf{frIh{r6, sfsryrgrd, q-dH, eaxa ry}

,IlF,rS YdEorf dffi?ft: t{dfl-Jd, ffi3d h{} 6Edl
Ffrs, fi,nl-s fcfdmnt br} x'ftrs fEfsdx ?' #re-fa'hs t

Efas?W:
> lffigu: xse, F&4, a'44,89'Htr, ffi, ffa. Er, €-arw)rrxsnfi, Zkr,,ri rro.S{i I

> nqftrd gu : afu, ?ifrll, :tirs, gvd, o'Eg, a'-cs, fffi aud, aqa bi} fua'i-dfr, fltgq,

rrea+r', s'ffi, ffi, rt-ffi 
',{3 

ttr fa?s r

g6'a1 sfr n,R-drd : trass, u&?, ,{sR.f, S"a;rstral
gratl a'F Em" '

> a'ts t *r : E€ hra Efft
> on Ar1€.8, g-6i firac'tu, hro-d'o *{e.8, cA3-S fr{1-c.g, dS *q-e'ft, *tu$ ft;etu t

{E}fr n'r€ 8-dd : grr€r€, }r"d!#rE€. fi-o-s'r'-sry' xtfefuxrr' kr6 f€fdr,'r'6' fe-dr;' rffi fi{qB'

6'd kd-d, Efg-s fu"6 t{3 ff3€' ffg'f's F l€ f{qir l

. rffi EffJ ffg.a : fu ffiur frY, f{rd ffiu, ?frtfrs fEl{, a'*x Eks frre, rd&a ffitrl AEs br}

afss-*r ft:t v'fw t

. FrfrJ S &tTrrdrd : fi-aru ui rgu
r x{rg fufuJ,lr hr} ,rfu"s E ffnff ' }trrd HJ
o x'fus fufro"fr rx* fukoq aws? e ti-so 168-3

. fi'F€ fttlrEard tfln I'firJ:d fr t fr5o& ** sffsh{.e
r x-u-a-s rlrd xfo-s I frlffi r aw €a xi geafl'a-cr dxr xttfpx'-et

a rffi EfoE ftko"a fstrst"'*a r{ffi6r

Unit . il trfld Ed a'fr q.d, lrri lforrfu a'fu q.d'

r rffirda'feow: b{i+s, kdra wD{ ak*rt:rr{t
r $lurMESq*:urtrr*e, x''o gi-e, f$'n"o, q?t's'?t sT tr3 <#e t

r rffi Sd a'fe ft*fr {'1rg wfd-fl e *e },ifot6
o A-o+fsa'&qq': ur&s, ka"E rmd a ffi
r S qg it8 F.fus : fiu"er-ary xi x'fom ffimet
r qr-u Cf a-A : q-g ;raa t< d, qrf htdru n-€ *, 69 rre-ra t< d, O-g fa ruea * u* U'g frft-e

frttldr
. Ttru sag a'A : a-ilery, a.x*€ bri a$d t

a €rdr r,*qifetFt
. seHts q'f€ qra. fld gnrs mtfur e' tta xintdt

a
a
a

a
a
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Unit -III tffi fdx d'f< rfi dld €rd drf€ qrdr

a iradl fdrnr drf€ qq : hr.&s, fearn rrg"r i ffirBr<'r
. Vfirr tixrdt : eP-e-o, rfrg, <{vr, a'rx 3 assa'o r

o rffi *a <.e a'fu ){l i?r6D1r drf€ ordr . ,r1r-g f{d'E rg}rf f f<fr63lq I

o rnirl E.6ars : Og iifi-E ffizl, -drEg ,{3 uts rftrre r

a r41i'ti tdrarHat : HU LrtI€, rradl
. 0;dl ftgr drf" . dts €rd drf€ ,fl3 i-dr6+{r a'fe i-6,rfl r{'rrg br.B-s6' s i-a ufuri-sr

unit-IVtffi<qgE
o liq-fl-d rffi e'ara : ud-g. fuaq rrgqrr 3 HrsE rraxnefi u+Lrd. : yo'-re rsxnni, rr,fu

F.yhrr. Fg 6rE erd FaHmit, nra-dt 6 e.d il6HE rfr, i-aHrafi *f e.o'; laprro e-roq6. ars
fusq, iix-e. Lresrrd, sfuJc+t b{3 f& ? fi-eag feei

o rt_uf6a rffi e.era: Dr.6-g, fgdrp u5')rr 3 fu}rsrg r

I p;ffi lffiEr6qfeaa-aa'rr
o ue<rfr rffiegraerpd+t€
o u.fars'd rffi €r6rd er E<I+r15

o L1!rr <raiE-a.a : e'd *d fruJ, !ra6 ft,r, H.tdE ffi1,J, im ffirrr, qrdsux ftrr rffi. au-o.* ru&,
E5<3 arGaft, {gfd ffiur d.dl )rr} a€-es fir,J d-rfd r

o frad rffi <-ara frffi r{'?rs br'&fld s ira rrfutsr
o n -ufc-a ffi e-cra frffi ynrs uts-ra e'i-e' ryfuri-sr

Unit -V )rfl_qfFd rffi dfus-r

. h{, _.qf-d rffi afaJ' : br'&9, fudE rrs h{ f HrsE r

. ,e_drd rffi dt€'f€-d vtiy !E6 rrrrssrEd, qs.dr€d, tfdffi. Tiad6. Ey.d-{,a. 6-d_
ffi bfJ Efu-ffiix-sd-{fed)

r rrEd ffi aks'f<s 6a'yd',1{
. ulerfr lHrdt df€r er F-d+q-E

. urfdmtl lirdt ates's F-dey€
o nru ffi rd : o.d *s ffiuI, fd6 frur, Td d'H skd. +16 ffiu, )rrnF fsx, v'e aris,

JkEFd ffirr. ffifu trrur ed, ire gH.d, u'8, Eil*i urd br3 rres *e r

r w _.qffd irfr.* df€' frffi Vqrs h{.8-s6' s rta rifor}s r

Unit -VI u'-qf6a irtrE drEu

. rht 686: >r.&g. f<aq rr:Df ? Brs.flt
o rffi 6"16 tsn rr_Hq gs'ir i br.gsred, qegq-ed, wffi, fsfrJ,R-d, xil<fuprr.r*, 6-d_ffi

trrlefu-sffiifi-eeakur
. r+rdrd rffi 6rs6 fus st- !r*nr
. ulgrfr rjgr:ji 6r€s pn F6.+trE
o u'fars.d rM r.ss E rsttre
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. {)iu rffi dE-g-dE : ara ffirl, fiH.CB trBI aE-6, o-dfor6 trR'I, ?-fitu +d fz=E, au r=eu re$'
ssi< frt{ Dri rrai-os s'.s't

o br'-qfrd rffi d-JE1 : br-&g. fuaq us',r{ 3 f<frrsna't

. ,r,E{ra ir"d a!'21 te-s Lf-tru gYr6 ( }rrre-dr€E1, qe'dscd, ix-ta iltl Fg!-J' lfdffi'
H6f<fdffr6d, 6-d ffi )rr3 Ei6-J @ i fi-raa frut

. FHard 0grii al,-€t f+r at yamr

. rraerfr riidt a.+i et Ed'etre

. urfd6r& rffi aartl et rgttre
o q,rc rffi ao.ataq : f-*'s ffii. a-cst ffiuI e"r6. rs ffirI frE., {5€B trBr tsf,d' vrifu &d' {H

qa'F, Efdhf'H ftrI Hg rri u's fruJ t

. rffi6.gsfrfufr Vnrs)rr'&fd ui-e)r{ffi6
r br,-l-frd rffi d-dE1fri,tfr t{'LrJ H'Bt-d s fra ufori-s t

Unit- vII rla.fi o'za ryi kaft
I r}ffi 526 rlr1 6q'4fr rrt'&t. fud'Errs'D{f ffil
a TTrrdd rffi r.ea t+s LfEu gv.s

. rrrEffi rffi r.aa i fuaaft e. rs?tre

. urfdrurs rH a'aa i kafr s rattre
o Lp-iu rffi a'aaa'o 3 kaft-a's : trr<s €ee 6-e, F-5 fruI ffi' 

'dsd6 
ffiur' EEgs drddfr' E-d'fr-3

fur ffi, ser,e'rr fi_l.. bffikd )ir6q. rrl-+rfis ,.r] x-sdq *d t

o rigr.;tr ffrs : u€-g. fua's rrE lrr. HIfEu'€' )r3 strH

o rffi r.aa rr] ffi frffi LIaB,,i+J6, e, i-a b{fu4-6

Unit -VIII daqr€' 3 rffi iqqtEr,rf} Efrlr{rgrd 3 tffi
. ;-dq,E, : r-rfus':r. lIffi333
. &dq'g, rfqtf{g Drg fi-sB H'bro{
. E-d H'ttrJ bB f{fFr" F ln-3

o d-a rfus : fi-auu rr3 UEU ffit'
. B-dqE i}h{'f€€.6 ll-drz'h{ ffih{i (t-d dfl3. B-d aET, A-d fur€.rF, frd tde-fi, Ea 6"4, Bd rdH'

&a ase'r+rf &a aqt
o fere {ffiq &da.6 Flrr$rr. er d-drEr6 i ffiiror srHn, €. gnr u}:}a-a ffit t

. ,q6qqr frfr6mrra :uFeg'Hr, r+ffif 3=r

. talril frldrrrrs d @ i rfo-s e ufui'o t

o rffi ffiF'Fdrd ?f€B6gurd'seafl-*es
. rffi i-d fEE-€'H, E-a fg,?r.al,. f3'-srHt lrr3 f3€"8
o rffi &a-ars.<,, #a-a'g,',r] Ba-ffis t

. rffi &-dFtusg gd-dfl-4d6:&aafu, &aasE' &aazt
o rffi &a ti. B-d drfirB, *a utoeq nrl *a F t

o rffi fi-aqq. ffio, E!'s6 hra: F)+nn t' e' EfuJrq I

t,4
W
:':i---
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rffi ? r{fiq'iBalrdr f€fdrhrr&,?i s ri?E 6 {}{E.fr. 2ilg.

Hft-e-d ft,{ tq-{, -d}6 ft,I E-e brg 6rrd frur) I

qid Eaq'd. )rfffi6 pffi q'rg rr'&ra g fra nrfu&a t

xtsusq : ute-s.F'. F--a,I 3 33 t

rfgh{B.d hr3' Htflrgr s )irrd-f6t-J

F-frrrrdra-d gurrdE {q'rrtY

rtgrrrrg'o. FHrf, ,{3 6rrr etkg-Fgq
rish{'J.g D{ffi6 frrrr i€86 fqr&tl
xt+rra.s s gir, hr-dfud-J. EdH Drj swf$ 6'n frlrq

tarrdr br} Hftb{rsrc e' ars-d-f6tr5

xf*rre.o f€idrrr.6 : uflegw. r=eu 3 jg

€€ed Hfuryrdfr. H.F. {afiEIr td,

t<r< {triq FtEh{'dE Errcdri er frarerd (a*B ffi'+r, ;!ro irr3 ri-re-es r*lrrel t

lFE, rl?ril hf3 rffi Ettb{Brd

ira.* xfgfire'd ? ud€ ffiO

rlHr,di Ffflr'gls qrd srf,il 3 Frlfi Et{,?rrsE Er ffdE
rffi xtsirrg.d g An UFdl
rlFlit Hffl{rsrd. fu{frs bf3 F{eft-d-J
rffi Hfl{h{rfla u3 Erdrgfr r1a!'

ffi*ea i ts fus rffi xigh{'s.d E6-}tu qiShr

{mq rffi Ets}}rd'd s.ffifb1 g'ri?re'6 (a.Drd. He. aoarn ffir'r aB'a u3 frFe'd ffirr)l

rffi xf+rrs.s nfori-s rffi r{,uJ )r{.$-f5 e *-a ufir,i-a r

Unir -IX grp, U,6' frf6mr6, t3rdt grgr fEftr,rfro Df] qro-H$ frlfr

. flT ufusE. nous fErme-

. drr. FlrFr, stgnrd.d bfi Ff63: e'Diro-rBq t

o sw, Brrsw hr3 lsri u frrs-ffig t

. s'g, Di3 i-s.d H'lq,rflr tflfz, ftMo-a ry3 fr$ rfl-Swt t

o fure q'E uir€B
a D{ _qffd ,.d* h{.frrI g'Htr

. urBr fufi6ryrr ' ufnBrHr, F-du ? +3.d I

I srs. fuftpxr6 4] srp HTI131I

o x,lx€;o i g'Fd} fi-d.8l.r : furs : fucra 3 ff63' 8-dI 3 t}5' fud"6-d 3 ga.rra, **e.o 3

r'*eBr
. *H fi{n.$ t s.H'd fi-{6u : rizrv i ft;s€, ataa 3 nid fors. <'.d'E ffi }H E!'rA 6H' 

-F61

gqBHa dHr
o gd 3 gS f€fdu'6 : #asu 3 <eaftaes

. s.€'H/BftH 3 s.g H/griH-rIEq : *-a6u 3 <dafl-{dd

. 
=a 

,3 q"a f<frrb{rd : fiasu 3 <eafl-*ee

o bras hr] bf6s Efrrb{.6 : fi-agu 3 <eaft*er

I ;grgt srgr er rri.6-d, fraq 3 ffi

-..+t 
' l-
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I 1ffi srsr ffuB i-d s'Htrr? u-EE
. iradt sqr Sh{, ffi
. q7qi16r+1, $ran <,

. 0Frdi BrEr e Fd'F )?re€

r rhIS g.€'gtgriH-frfdn r6/fE_e3

I ;1-s'!t <'d-f€frna{rdlfu-e3

o rl-*.rifr broe-f€fdrb{.6/ftq3

o qr-HS fi5lfr e ttdq, f<aq3ffi
o rffi g.s. ry} oa-r$ fsLfi e' rre frsq
. {-F1J rffi srF f<iar),{'e igd €-eo, u{d-ds ft{, tlx lId'F fruI 

'?l3 
ud}ffi3 ffi'"t ful t

Unit -X El.e{6 (U-d<rF, }rl-6€rE }rf} t-fr Efrr},l'6)

o rftrE E , ,6u,s,. 4u i 3z
. B'fr.Fqjr bf} ud<'g : frrs-frt-E
o u.e-O.radrrg ,r3 ulefi HrlUS

. E-a Ftsnrfir<E : fi-asu 3 sgu

. ut"rfr frt€6r b{3 rrd-e,fr t-rd fuE-ttt-j

. lirdt rtirEq : feka's, xrR vrri fu t

. )f-6€E: UfuqE, rdu ?j3
o ar-ree d,rr krx,
o rrr5<e d rrirrs'
a ,46€€ hr} x#6 utr<E
1 6rfu x66srE A)1{r Tnifu1{rsr

. ;-s'frr4' e' i-o
a hr-FEE Df} In-sh{'

o rffi fe-s htu€'gJ r{irs : *}ft )rB ilr'rd t

. i'r : ufos'H,, rgu 3i.3
o t'sffi?fi-e
o *a rrrJ nt &ca : #re-fr&s

' t'a-f<tft"t*
a i-f,-f6sq br3 Bq-rjsq : )i'5d-f6tl3
. ttf, ht] ffizFqffi
o 8+rrr]ffi2-ao@d
. rl1rdl iH $r1{r qardDf'l F+6 fi-tq6qi
. irg f i-f,-tritrd'

I
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