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B.Sc. PART Il ZOOLOGY

Scheme:

Paper Duration Max. Marks Min. Pass Marks
Paper | 3 hrs. 50 18

Paper 11 3 hrs. 50 18

Paper 111 3 hrs. 50 18
Practical 5 hrs. 75 27

Total Marks 225 81

Note: Eachtheory paper isdividedintothreeindependent units. Thequestion

paper is divided into three parts Part -A, Part -B and Part —C. Part A
(20 marks) iscompulsory and contains 10 questions (20 words) at |east
three questions from each unit, each question is of one mark. Part B
(10 marks) iscompulsory and containsfive questions at |east onefrom
each unit. Candidate is required to attempt all five questions. Each
question is of two marks (50 words). Part —C (30 marks) contains six
guestions, two from each unit. Candidate is required to attempt three
questions, onefrom each Unit. Each questionisof ten marks (400 words).

B.Sc. Part Il Zoology

Scheme:

Paper Duration Max. Marks Min. PassMarks
Paper | 3hrs. 50 18

Paper I 3hrs. 50 18

Paper 111 3hrs. 50 18
Practical 5hrs. 75 27

Tota Marks 225 81

Note: Eachtheory paper isdividedintothreeindependent units. Thequestion

paper isdivided into three parts Part -A, Part -B and Part —C. Part A (10
marks) iscompulsory and contains 10 questions (20 words) at | east three
guestionsfrom each unit, each questionisof onemark. Part—B (10 marks)
iscompulsory and containsfive questions at |east one from each unit.
Candidateisrequired to attempt all five questions. Each questionisof two
marks (50 words). Part —C (30 marks) containssix questions, two fromeach
unit. Candidateisrequiredto attempt three questions, onefrom each Unit.
Each questionisof ten marks (400 words).
PAPERI

STRUCTURE AND FUNCTIONS OF

INVERTEBRATE TYPES

UNITI
Structural and functional organisation of vital systemsof nonchordates
as examplified by Amoeba, Paramecium, Euglena, Obelia, Sycon, Fas-
ciola, Taenia, Nereis, Hirudinaria, Palaemon, Lamellidens, Pila and



Asterias:
L ocomoation :Pseudopodial (Amoeba), ciliary (Paramecium) andflagel-lar
(Euglena), parapodia (Nereis), pedal muscular foot(Pila) and tubefeet
(Asterias).
Skeleton : Endoskeleton (spicules of Sycon), exoskeleton, chitinous
(Palaemon), calcareous (Corals, Pila, Lamellidens, Asterias), siliceous
(Radiolari ).
Nervous System : Sensory and nerve cells (Obelia); brain ring and
longitudinal nerves(Fasciolaand Taenia), brainandventral nervecord
(Nereis, Palaemon), nervous system of Pilaand Lamellidens.
Sense-organs: Statocyst and osphradium(Lamellidensand Pila), com-
pound eye (Palaemon) and simpleeye(Nereis, Pila), tactileand ol fac-
tory organs(Palaemon), nuchal organs(Nerel s).
UNITII

Food, Feeding, Digestivestructuresand Digestion: Autotrophic(Euglena),
heterotrophic: through food vacuol e(Paramecium) andinhydroidand
medusoid zooids (Obelia), parasitic (Fasciola, Taenia,
Hirudinaria),predatory (Nereis, Palaemon, Asterias), filter feeding
(Lamellidens)
Respiration : Aquatic general body surface (Euglena, Nereis,
Hirudinaria), dermal branchiag(Asterias), parapodia (Nereis), gills
(Palaemon, Lemellidens, Pila), aeria, pulmonary sac (Pila), trachea
(Insect), anaerobic (Fasciola, Taenia).
Excretion: Genera body surface (Protozoa, Sycon, Obeli a), protonephridial
system and flamecells(Fasciola, Taeni @), nephridia(Nereis, Hirudinari a),
mal pighian tubules (insect); organ of Bojanus(Lamellidens, Pila).
Circulation : Cyclosis(Euglena, Paramecium), diffusion (Sycon, Obe-
lia, Fasciola, Taeni @), opencirculatory system (Hirudinaria, Palaemon,
Lamellidens, Pila, Asterias), closed circulatory system (Nereis).
Reproduction : Asexual (Paramecium, Euglena, Sycon), alternation of
generation (Obelia), sexud (Fasciola, Taenia, Nereis, Lamellidens, Pila,
Hirudinaria, Asterias).

UNIT I
Evolution of canal system of sponges.
Parasiti c adaptationsin helminthesand arthropods.
Characteristicsof social insects; Socia organisationintermites.
DirectandIndirect DevelopmentinInsects.
Water vascular systemin Starfish.
Torsion in Gastropoda.
Adaptiveradiationin Annelida
Autotomy and regeneration in Echinodermata.
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PAPER 11
ANIMAL PHYSIOLOGY AND

BIOCHEMISTRY
UNIT- |

Animal Physiology with special referenceto Mammals:

1

2

3

Osmoregulation, membrane permesability, active and passivetransport
acrossmembrane.
Physiology of Digestion: nature of food stuff, various types of
digestive enzymes and their digestive action in the alimentary canal.
Physiology of Circulation: Composition and function of blood, mecha-
nism of blood clotting, heart beat, cardiac cycle, blood pressure, body
temperatureregulation.
Physiology of Respiration : Mechanism of breathing, exchange of
gases, transportation of oxygen and carbon dioxidein blood, regulation
of breathing.
Physiology of Excretion: Kindsof nitrogenousexcretory end-products
(aminotelic, ureotelic and uricotelic), role of liver in the formation ex-
cretory end products, functional architecture of mammalian kidney
tubule and formation of urine, hormonal regulation of water and
electrolytebalance.

UNIT Il

Regulatory aspects of animal physiology

1

Physiology of Nervel mpulseand Reflex Action : Functional architecture
of aneuron, origin and propogation of nerveimpulse, synaptic trans-
mission, spinal refex arc, central control of reflex action.
Physiology of Muscle Contraction : Functional architecture of skeletal
muscle, chemical and biophysical eventsduring contraction and relax-
ation of muscle fibres.
Types of Endocrine Glands, their secretions and functions: Pituitary,
Adrenal, Thyroid, Isletsof Langerhans, Testisand Ovary. Elementary
idea about mechanism of hormone action
Hormonal control of male and female reproduction and implantation,
parturition and lactation in mammals.
Preliminary idea of neurosecretion, hypothalmic control of pituitary
function : neuroendocrine and endocrine mechanism of Insecta.
UNIT I

BIOCHEMISTRY

1

Carbohydrate : Structure, function and significance. Oxidation of glu-
cose through glycolysis, Krebs cycle and oxidative phophorylation,
elementary knowledge of interconversion of glycogen and glucosein
liver, role of insulin.

Proteins : Essential and non-essential amino acids, catabolism
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decarboxy-lation, fate of ammonia (ornithine cycle), fate of carbon
skeleton. Struc-ture, function and significance.
3 Lipids: Structure, function and significance. Biosynthetic and betaoxidative
pathwaysof fatty acids, brief account of biosynthesisof trig-lycerides.
PAPER I11

IMMUNOLOGY, MICROBIOLOGY AND

BIOTECHNOLOGY
UNIT |

Immunology

1 Immunology : Definition, types of immunity, innate and acquired, hu-
moral and cell mediated.

2 Antigen : Antigenicity of molecules, haptens

3 Antibody : Definition (IgG, IgM, IgD, IgA and IgE) outline idea of
properties and function of ech class of immunoglobulin.

4 Antigen-antibody reactions: Precipitation reaction, aggl utination reac-tion,
neutralizing reaction, complement and lytic reactionsand phago-cytosis.

5 Cells of Immunity ; Macrophages, lymphocytes (B and T types), T -
Helper cells, T-killer cells, plasma cells and memory cells.

6 Mechanism of humoral or antibody mediated immunity.

UNIT Il

Microbiology

1 Brief introduction to the history of microbiology : work of Antony Van
L euwenhock, theory of spontaneousgeneration, Germtheory of fermen-
tation and disease, Works of Louis Pasteur, John Tyndal, Robert-Koch
and Jenner.

2. The Prokaryota (Bacteria)

Structural organization :

i) Size, shapes and patterns

i) Structural organization
Slime layer (capsule), cell envelopes cytoplasmic membrane (inner
membrane) cell wall (outer membrane) of Gram negative and Gram
positive bacteria, mesosomes, cytoplasmic organization cell projections,
flagella and pili.

3 Genetic material of bacteria.

i) Chromosome (ii) Plasmids (iii) replication of bacterial DNA.

4 Reproductionin Bacteria, asexual re-production: binary fission, bud-
ding, endospore formation, exospore and cyst formation, sexual repro-
duction, conjugation.

5 Microbial nutrition culture of Bacteria
a) Carbon and energy source
b) Nitrogen and minerals
¢) Organic growth factors
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d) Environmental factors: Temperature, hydrogen-ion concentration

Bacteria of medical importance

i) Gram positive

a) Cocci: Staphylococci, Streptococci

b) Bacilli : Diphtheria, Tetanus

i) Gram-negative

a) Cocci : Gonorrhea, Meningitis

b) Bacilli : Diarrhea

iii) Mycobacteria: Tuberculosis, Leprosy.

AIDS and Hepatitis (with emphasis on B)

i) The causative agents

ii) Transmission

iii) Pathogenicity

iv) Laboratory diagnosis, treatment and prevention.
UNIT I

Biotechnology

1

N
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10.

11.

History, scope, significance of Biotechnology. M gjor areas of Biotech-
nology, Biotechnology industriesin India.

Vectors for gene transfer (plasmids and phages). Basic concepts of
cell and tissue culture. Hybridoma technology.

Monoclonal antibodiesand their applications.

Protoplast fusionin Prokaryotesand Eukaryotes.

Recombinant DNA technology and itsapplication.

Bacteriaand genetic engineering (outlineideaonly), benefitsof genetic
engineering, potential hazardsand regul ations of genetic engineering.
Transgenic animalsand their usesin biotechnol ogy.

Brief account of cloning; genomicresearchitsadvantagesand disadvan-
tages.

Biotechnology in Medicine, P.C.R., Antibiotics, Vaccines, Enzymes,
Vitamins, Steroids.

Environmental Biotechnology: Metal and petroleum recovery, pest
control, wastewater treatment.

Food and drink and dairy microbiology (outlineideaonly): Fermented
food production: dairy products, a coholic beveragesand vinegar, mi-
crobial spoilage and food preservation.

PRACTICAL ZOOLOGY

Duration5hrs. Max. Marks75 Min.Marks27
Practical work based on Papersl, Il and 11

|. External featuresand Anatomy

(a) External features, alimentary canal, nervous system, excretory and
reproductive systemsinHirudineria.

(b) Externa features, appendages, aimentary canal and nervoussystem
Palaemon.
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(c) External anatomy, pallial organsand nervous systemUnio andPila
Note: External features and anatomy should be studied preferably by
digita techniquesand alternativeslike chartsetc.

Il. Study of Microscopic Sides:

Porifera: T.SandL.S. of Sycon.

Coelenterata: Obeliamedusaand polyp, Planula, Scyphistoma, Ephyra
larvaof Aurelia

Platyhelminthes: T.S body of Taenia and Fasciola.Scolex of Taenia,
mature and gravid proglotid of Taenia, , Hexacanth, Bladderworm and
cysticercusstagesof Taenia, Miracidium, Sporocyst, Rediaand Cercaria
Larvaof Fasciola

Aschelminthes:AscarisT.Sbody wall; AscarisT.S. Pharynx; AscarisT.S.
maturemadeandfemde

Anndlida: T.S. of Leechand Neriesthrough different regions,
Arthropoda - Nauplius, Zoea, Megalopaand Mysislarvae,

Mollusca T.S. gill of Pila,Glochidium.

Echinodermata: Pedlicellareae

I11. Permanent Prepar ation and Study of thefollowing

Protozoa: Euglena, Paramecium, Polystomella, or any other foraminifera.
Porifera: Spicules, sponginfibres, gemmule.

Codenterata: Obeliamedusa

Annelida: Nerie(parapodia)

Arthropoda: Cyclops, Daphnia.

Mollusca: Fila- Gill lamella, Osphradium, Radula,Unio- Gill lamdlla

V. Microbiology.

1. Preparation and use of culturemediafor microbes.

2. Study of microbesinfood materials

3 Educational tour tomicrobiological |aboratories, dairy, food processing
factory, distillery, museum of natural science for first hand study and
collection of materia . Methods of microbial wastedisposal. Candidates
areexpected to submit areport of their visit.

V1. Animal Physiology

1Counting of red and whiteblood cellsin ablood sample.

2Estimation of haemoglobininablood sample.

3 Estimation of haematocrit valueinablood sample.

4 Demongtration of enzymeactivity (catayses) inliver.

5Study of histological structure of mgjor endocrine glands of mammals
and their physiological importance using slide/charts'model g/digital
techniques.

VII.Biochemistry

1 Detection of proteins, carbohydratesandlipids.

2 Demonstration of the principle of paper chromatography.

VIII.LiveZoology:
Tostudy local invertebratefauna. Observation of their locomotion, feeding,
respiration, circulation and reproductioninthenatural habitats. Student
isrequired to prepare areport of these observations and submit along
with the practical record. A note on the conservation of inverte-brate
faunaiscompul sory inthisreport.
Note: (i) Use of animalsfor dissection is subject to the conditions that
these are not banned under theWild life (Protection) Act.
(i) Thoselngtitutionswhich area ready having Zoology Museumsshould
not procure M useum Specimens now onwards and should use charts/
slides/ models/ photographs and digital alternativesin case of need.
Those new institutionswhich are not having Zoology Museumintheir
Department should providelearning rel ated to zool ogical specimenswith
thehelp of charts/ slides/ models/ photographsand digital alternatives/
and visit of studentsto already established museums.

Schemeof Practical Examination

Time 5hrs. Min.PassMarks: 27 Max. Marks: 75
Regular/Ex-students/Non-Callegiate
1 Anatomy (Through Chart/Model / Photograph/ CD) 05
2 Permanent preparation 06
3 Exercisein Animal Physiology 08
4 Exercisein Biochemistry 08
5 Exercisein Microbiology 05
6 | dentification and Comments
Spots(1to8) 16
7 LiveZoology: Study report of animals 07
inNature
8 Vivavoce 10
9 Classrecord 10
Totd 75
ch-, LIh- 1kV 11 1k.kh foKku
Jkeuk b
i'ui= vof/k 54 vikdre vd  U;ure mUk.k vd
i'u =&l 3%V 50 18
1'u 1=&l1 3%V 50 18
iU i=&lll 3%V 50 18
ik;kxd 5 %V 75 27
dy vd 225 81
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ukV ti'u k= riu bdkb;k e foOr gA 1'u 1= rhu Hixk &Hkx v] Hkx

c 0 tkx 1 e foHOr gA Hkx v 110 vdi vfuok; g o ble 10
i'u gA 120 “iin% rrk 1R;d bdkb I de I de 3 1°u ¢A iR;d
i'u 1l vd dk gA Hkx c 110 vdi Hh viuok; g o blle dy 5
i"ug rik iR;d bdkb I de I de 1 i'u gA vi;FHh dk IHn
ikp 1'uk d mrj nu gA 1R;d 1°u 2 vd 150 “iin% dk gA Hkx&l
130 vdt e dy N i'u gA iR;d bdkb e I nk i'u gA VH;Fi
dk iR;d bdkb 1 ,d i'u djr g, dy riu 1'u dju g iR;d
i1'u 10 vd dk g #400"Knk A

1'u |
vd'k-dh ikz ik dh Fjpuk ,0 dk;
bdib & I
vd'k-fd;k d ie[k r=k dk IjpuiRed ,o dkf;dh ExBu ( mnkgj.k
& veick] ijkent*k;e] ;Xyhukl vicfy ;K Bk; dku] QEhvkyk| Vifu ;K
ujhl] fgzMuufy ;K 1fyeku] yefyMil] tk; vk ,LVfj; BA
pyu ixeut i dViknh; Vvehck] |{ekIde i Jkenf*k; en vkj d'klekdh;
Ly Xyhukd( 1k oiknh; Jughy a7 1kn Likbykh vij uky ikn 4, LV ; T4
ddky & viriddky iHk;dku di dfvdk,i cka ddky & dibfvun
Lifyekud] dfy*k;eh kioky] ikoyk yefyMul] ,LVij; 1Y flyhdie;
WM kyfj Sk
ri=dk r= 1 Bonh Vkj rf=dk di*kdk, ivicfy;k{ eflr'd oy;
vk vun/; ri=dk, 4QIhvkyk ij fu S efLr'd vkj vy ri=dk
JTE fughl] afyelkut( tkbyk wvij yefyMUl dk rf=dk r=A
lonh vx | Nryu ifvdk vij tyf{kdk tyefyMIl vkj 1kbyk]
1;Dr u= fifyekut vkj By u=lujhll vkj 1koyki( Li“kkkid wij
Kk vx lifyeku( U;dy vx lujhlbA
bdkb & I

[k]] viku] tkpd Bjpuk, vkj ikpu b Lotk ™ &; Xyhuky] fo'ke
ik ([kk| fJfDrdk }kjlejke *k; eh vkj gkbMkbM thod Vkj eM kM

thod e Ivkcfy ;K ijthon %leky]Vfu K| fg = Mhufj ; ki H{kdln
fughl] |fye u ,LVEj; I fuLlnu V'iu tyefyMilh
olu i tyh;&Mkell; ng Brg %;Xyhukl ujhl] fg - Mhufy ; ki peh;
Dyke b, LV ; I%] ik"oikn Yujh b] XY Lifyeku] yefyMII] ikbyki

oh;] QQN dkk kikbyky] "okl ufydk kdiVi vok;oh; 1Q Bhvkyk]

Vhfu K
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mRItu b Del; ng Brg kakvkew Bk; diku] victy ; k( vifn oDdh;

r= vkj Tokyk dkf kdk 1Q InvkyK Vifu; K oDdd fujhl] fg - Mhufj ; kY

eYildh ufydk, divi ckeul d vx lyeyiMil] ikbyk

ifjlpj.kr=1 p@ k45 Xyhuk] 1gkedf'k; eX fol j.k ilk; dku] vicfy ;K

QUhvkyK] Vifu; ki [kyk ifj pj.k r=1fg - Mhufj ;K ifyeku] yeyiMil]

ikbyk] ,LViJ; B4 cin ifjlpj.k r= fujhl%

1tuu b vyixd hijkett'k; e] sxyhuk] Bk; dkul] ih<h , didrj .k ivichy ;

yixd 1Q Uy Vifu ;K ujhll] yeytMUl] ikbyA] fg - Mhufy ;K ,LVAj; 1%
bdkb & 111

Litk e uky r= dk mnfodklA

Nfe;k ,o ViFiiMk e ijthol vudyuA

lelfed ikf.k;k d yfk.k ¥ niid e lkekftd IxBu

divk e iR;{k ,0 viR;{k ifjo/kuA

rijieiu e ty logu ri=A

XLVKkikM e ,Bu

;uyik 1 vudyt fofdj.k

bdkuMeVk e LokxiPNnu o iuznhou

1'u 1= 11
tlr dif;dh ,o0 to jlk;u
bdkb |

tlr dif;di&Lrfuzk d fo'k% Buntk e ¢
ijkbj.k fuseu] B>Yyh akgxE; ] ©>Yyh d vij 1 1D; L0 fuf@;
1fjoguA
ikpu dkf; dh b HT; inkrk o iNfr] fofiklu idkj d ikpd ,UEkbED
Vkj vigkj uky e mudh ikpd f@;HA
ifylpj.k dh dkf; dh & jor dk IxBu ,o0 dk;( jOr Ld/u db
f@;kof/i( &n; Linu( an; pd( jor nkc( nfgd rki fu;euA
*olu db dkf;dh & Dokru dh f@;kof/( x Bk dk fofue;( jDr
e dkcu&Mkb&viD koM ,0 viDIhtu dk 1fjogu( Bokru dk fu;euA
mRItu dh dkf; dh ¥ ukbVktu ;Dr mREEh inkflk d vir mRiknk
d idkj ivekukviyd] ;fjviviyd ,o ;fjdiviydt ( bu vir mRiknk
d fuekke ;Nr dh Hfedk( Lrukjh odd ufydk dk f@;iked Loz i
,0 e= fuek.k( ty vij folr AvVdk dk gkekuh; fu;euA

bdib & 11
tr dif;dh d fu;ked igy
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1 rfl=dk vkox ,o 1frorh f@;k dh dkf; dht ,d ril=dk dif*kdk
dk f@;kked Lo:zi] rfi=dk viox di mRiflk ,0 Bogu] ;Xekucl/
ku 1%k e: ifrorh pki( ifrorh f@;k dk dinh; fu;U=.kA
2 1" Idpu db dkf;dh ¢ ddky 1'% dk f@;lked Lozi] i
rirvi d Idpu ,o f'kfFkyu d nkjku gku okyh jlk;fud ,0 to
Hifrdh; AVuk,A
3 wirt L=hoh xfURk;k d idkj] mud Lotko o dk;( 1h; K vfkoDd] FikbjkoM]
yxj gl dh Hfidk;] o'k v.Mck;A ghelu f@ k dh f@;kof/k dh
ikjfEkd thudkjha
4 uj ,0 eknk 1tuu dk gkekuk Hjk fuzU=.k vkj vkgkik] 1o vij
Lrfu;k e nXk L=koA
5  rfi=dk L=o.k dk wkjfttkd Kku] ih;'% d dk;k dk gkoikFyel Hjk
fu;U=.k diVk dn rfl=dk vrt L=koh ,0 Wlri L=koh f@;kfof/kA
bdkb & 111
to jhk;u i
1 dkckgkbMV ¢ Bjpuk] dk; ,0 egRoA Xykbdkykbfl I Hjk Xydkt
dk violdj.{ @c p@ ,o0 viDIdkjd QLQKjyidj.K ;Nr e Xyibdktu
,0 Xydkte d wiri Zillrj.k dk ikjfekd Kiku] bURfyu dh HfedkA
2 VUL ¥ vko®;d ,0 vuko® ;d veluk vEy] vip;] MidkckD Iyidj.K
vekfu;k dh fu;fr ivifufFiu p@Y dicu ddky dh fu;frA 1jpuk]
dk; ,0 egRoA
3 olk ¢ Hjpuk dk; ,o0 egRoA olk vEyk dk to I°y'k.k ,0
cVi&VID Ihdj .k
I'u 1= 111
ifrj{i&fokiu] 1{etfodh vkj to rdundh
bdkb &I
ifrj{i&fokku
L ifrj{ik fokku ¢ IfjH W 1frj{k d idkj( virjthr iLotifod? ,0
miker ifrj{k( rjy ,o dif"kdk e/ orh 1frj{A
2= afrtu b vk dh ifrtfurk] gVIA
3 afrgfln b afjHKkk 419G, 1gM, 1D, IgA ,0 IgE % bE;uklyiC;fyu d
iR;d ox d x.k ,0 dk;k dh zij[kA
4 ifreu&ifryf vidad;k, & vofi .k vidd ;K Begu vikid ;K mnkBhundj .k
vii@;K 1jd ,0 y;u viid;k, vij dif* kdk Hk{k KA
5  ifrjkkdrk dh dkf'kdk, i 0*gn Hkeh fyEQKkEK o Vh idkji

6-
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Vi&lgk;d dif'kdk,] i&ekjd dif*kdk,] IykTek dif*kdk,

dif*kdk,A

rjy ;k ifrj{ e/;orh ifrjikdrk di f@; kof/kA
bdkb & 11

,0 Lej.k

I {etfodh |
viklkjkr 1{etfodh

1

I{etfodh d bfrgkl dk M{kir ifjp; ¥ ,0Vku oku Y;oku gkd dk

dk;( Lort tuu dk f)Kr( fd.ou vikj jxk dk te fI)Kr( ybl

1l'pj] thu VMy] jkeV dkd vkj tluj d dk;A

ikdjh; kVk tchok. ke

Ijpuiked IxBu ‘!

() vkdkj] viNfr ,o 0;oLFk dk ifr:i

(i) 1jpuiked IxBu i

*yi'ed Lrj] FETV( dif*kdk vkoj.K dif*kdkni;h £>fYy sk ivirfjd £>Yymy

xe xkgh Vkj xe vxigh thok.k di dif*kdk fHarh ick& f>Yy( ertklie]

dif*kdkn0;h IxBu( dif*kdk To/( d'ik ,o fifyA

thok.k dk vkuof*kd TnkFk ¢

g X.k0= it lyfTeM B Y €hok.kvk d Mh ,u , dk ifryfidj.k

thok.kvk e 1tuu] vyfxd 1tuu( fHo[k.Mu] edyu] ,UMLikj fuek.k]

,LDIKLikj ,0 iVh fuek.k( yfxd ituu] I;XeuA

tholf.od ikk.k ,0 thok.kvk dk Boku

ivi dicu ,0 Atk L=kr

ich ukbVitu vij [Kut

il% dkcfud of) dkjd

Ink 15k0j.k0; dijd 't rieku] gloMkeu vk;u BnriA

fpfdRlk eglo d thok.k

lit xe Ho.k
ivi dkdkb
ich cflyh

liih xe vo.k
Ivi dkdikb b xkukfj ;K efultkbfvI
Ich cflyn & Mk;fj;k

ity ekbdkeDVifj 5k ¢ rifnd] d'Bjkx

ME v fgiVibfve & fgiVibfvl et dk tefkrk nr g,%

it dkj.k vikdrk

b LVIQykdidib] LVIVididikb
b IMIFGE K AUl
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it Bpj.k
fiiit Jkx tudrk
livi 15k kkyk funku] mipkj ,0 cpko

bdkb & 111
to rduhdh |

1 to rdutdh dk bfrgkl] {i=] egRo] to rduidh d e[k {k= ,0
Hkjr e to rdufdh m]kxA
- thu LFkullrj.k d olgd HykTeM vij Hitt dif*kdk ,0 Ard 1o/
ku di eytkr vo/kj.k,A gibfcMek rdutdh dh eyHr voj.k,A
ekulDykuh ifrjfk ,0 mud wvui ;kxA
ikdj;kvl 0 ;dj;kvl thonl;d ly;uA
u;keh Mh ,u , rdutdh vkj bld wvui;kxA
thok.k ,0 viuof*kd vitk;ki=dh idoy ck&a j[ih; Kkui vkuof'kd
vitk; kl=dh d yiH( THkoh nAVuk, ,0 vkuof*kd vitk;kii=dh dk fu ; euA
ijkfeuh Vil tfud? tlr vkj to rduhdh e mud mi;kxA
8  Dykux dk If{kir y[k tk[K( thufed vul/Mu & bldh mikn;rk
,0 VU&mikn; riA
9 VK'lA;k e tordubdh ih-Ihvkj ifrtfod] Vid] fd.od] foVifell]
LVhjk,MIA
10 okrioj.k; to rdutdh t Mr vij iViy ;e ikir] ukkd&tho fu;l=.§
vif'{'v ty mipij
11 Hkeu] 15 vij M;jh I{e tfodh ickg; j[; Kkui fdf.or Hktu
mRiknu & M;jh lekn] Ydigfyd i; wkj fljdi( 1{etfod foNfr
,0 Hitu ifjj{k.kA
1k;kfxd & 1k.kh foKku
le; 5 %.V i.kkd 75
1. ST AT TS IRt
(31) fewferfan (%) & d® @&, AMERA, qiT a1, Sodsid 19
Seefcel
(&) Y| & dT& &0, S, @R ATl TS dqfiehT a- |
() {haﬁaﬁ‘{qﬁw%waw, Yfewa ST SR af=tet T |
ukV tckg; yik.k ,o vilrfjd "kjhfjdh dk tgk rd IHo gk MitVy rdundh
kwi; deYIk}kj v/;;u fd;k t; A tc Ho fd Ih tifor k.l dk
karfjd "Wyhfydh gr v/;;u fd;k €; rkog ;k rk ukkd gk 7k
lo)u dh gb ithfr gk fEl iMjfgr v/;;u fd;k &; A
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2.  YeASYa TAESl T NI ;-
YRR : ARSI &1 SToed TH STIUET HIS hl T
WA= ST : sfieiferar- AggE wa uifery, sferan & w=gan,
TR Td THRE aat
wretyettelra : Ao we Wwigsien w9 w1 Sy Hie, A
whicied, A & aiaa g Afae @ve, Temehy, el 9 @i fafewsy
ST |
Twfgeien & faufafesm, wRifaw, e td xRt @t
Uwehforeitst : TShE &t <8, T8 IRUsd T 9 Al H1 STIE Fe |
TAfereT : R & fafy= ar 4 3w 9 ST &1 oqIsy Fe |
smertureT : Aiferad, siga, Berd vd wefaw amat
UIAERT : TRl o fTd &1 ALY He, TAlRITSTH ATat
FwRTISHeT : gOUg|
[l TemE STRIYUT IR AT Td IThT e
IeTSire : e, Sfhfrem, difeemen steen &iE BRIAMHT |
URRTT : Sfewr, |fsA T, S=a
Here e « sieifern fgge
wAfesT A9 & U
smefareT : T, SfE
TR qﬁw—ﬁaéﬁw, sieRfeam, tggan, st - fa wften
v I{etfod
1 e tho d fy; loku el/;e dk fuek.k ,0 mi;kxA
2 [K] inkk e I{e thok dk v/;;uA
3 Metfodh; ik’ kkykvk] M,j] [kk| i 10dj.k dkj[kuk tMLVhyji]
ilNfrd foKku Ixghy ;k ifFfled Kku ,0 iniFk d Ixg gr
"if.kd He.kA I{e tfod Vlf KV mipkj dh fof/k; kA
folkfFk;k 1 mijiOr ILRkuk d voykdu dh fjikv dk iLrridj.k
vif{ir gA
v tlr dkf;dh ¢
1 jDr ifrn*k e yky vk “or jDr dif*kdkvk dh X.kukA
2~ JDr ifrn’k e ghekkykfcu dk ekiuA
3
4
5

JOr ifrn'k e fgeVK@V oY; dk ekiuA

;Nr e ,ltkbe f@;k idvyth dk inkuA

LruMdj ;k dh e[; viriokon xfFk;k dh Ardh; 1jpuk dk LykbM
@pkv@ekvyY 1 @MIEVyY rdundh }kjk v/;;u ,0 mudh dk;dh;
fo"kkrk,A
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vi to jlk;u

1 1kVhu] dkcigkoMV ,0 ollk dh igpluA

2 1ij SkeVixkQh d fI)Wrk dk in®kuA

Vil 1tho ik.kh foKku& LFkun; ikfrd viokll e ik; thu oty vd*kz dh;
trvk dk v/;;u A mud xeu] Hktu xg.k fofl] *olu] 1fjlpj.k
o tuu dk ikNfrd wviokl e v/;;u A fokFk;k dk bu voykduk
dh ,d fjikv cukdj ik;kixd fjikv d Bk iLrr djuk g'xkA LFkuh;
vd'k-dh; trvk d Bjk.k 1j ,d ukv vko*;d g A

ukv & (i) foPNnu d fy, 1;0r tUr dk; e yu I 10 ;g Huf*'pr
dj y fd tir ol; tio Dj{.k d virxr ifrcfikr ugh gAt

(i) o ILFku gk ij tir Ixgty; igy 1 o miytk g ogh u; Ixghy;
cfrn’k ugh exk; &; rik vio';drk iMu 1j plvVI@ LyloMI@
eiMYl @fp= o MEVy fodYik dk mi;kx fd;k €; A ftu BLRkuk
e ik “ki= fo'k; u;k [kyk g rfk tUr Exgky; mud fotkkx e
miytk ugh g o piVI@LykoMI @eiMY I @fp= rFk MIEVyY fodYik
Mk Ixgky; cfrn®k dk v/; ;u djok; rFk fo | kFk;k dh wU; = fLRr
tr Ixghy;k dh He.k djko A

1kfxd ke dh ;kEuk

le; 5 %V U;ure mlih.kd & 27 i .4d&75
fu;fer@io fo | lF@Lo; ikBh

L Kyifjdh iplv@eiMy @QIVxkQ@ Ii-Mr d jk: 05
2 LFb wkjki.k iLykbM 06
3 tr dif;dh d 1;kx 08
4 to jlk;u d i;kx 08
5 e tfodh d 1;kx 05
6 1kn’k dh igpku ,0 fVIi.k 16
iwon 8
7= Itho ikl foKi& INfr e ik.k;k d v/;;u dh fjikv 07
8  elf[kd 10
9 fjdm 10
dy 75
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