B.Sc. PART I ZOOLOGYI

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 paperisdividedintothreeindependent units. Thequestion

paper is divided into three parts Part -A, Part -B and Part —C. Part A
(20 marks) iscompul sory 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 questionsat |east onefrom
each unit. Candidate is required to attempt all five questions. Each
guestion is of two marks (50 words). Part —C (30 marks) contains six
guestions, two from each unit. Candidate is required to attempt three
guestions, onefrom each Unit. Each questionisof ten marks (400 words).
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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(Nere' 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 &), protonephridial
systemandflamecells(Fasciola, Taeni 8), 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 permeability, 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 uricotélic), 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 I

Regulatory aspects of animal physiology

1 Physiology of Nervelmpulseand Reflex Action: Functional architecture
of aneuron, origin and propogation of nerveimpulse, synaptic trans-
mission, spinal refex arc, central control of reflex action.

2. Physiology of Muscle Contraction : Functional architecture of skeletal
muscle, chemical and biophysical eventsduring contraction and relax-
ation of muscle fibres.

3. Types of Endocrine Glands, their secretions and functions: Pituitary,
Adrenal, Thyroid, Isletsof Langerhans, Testisand Ovary. Elementary
idea about mechanism of hormone action

4, Hormonal control of male and female reproduction and implantation,
parturition and lactation in mammals.

5 Preliminary idea of neurosecretion, hypothalmic control of pituitary
function : neuroendocrine and endocrine mechanism of Insecta.

UNIT 11
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.



2 Proteins : Essential and non-essential amino acids, catabolism
decarboxy-lation, fate of ammonia (ornithine cycle), fate of carbon
skeleton. Struc-ture, function and significance.

3 Lipids : Structure, function and significance. Biosynthetic and beta
oxidative 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 reactions and 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 II

Microbiology

1 Brief introduction to the history of microbiology : work of Antony Van
Leuwenhock, 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 Microbia nutrition culture of Bacteria
a) Carbon and energy source
b) Nitrogen and minerals
¢) Organic growth factors
d) Environmental factors: Temperature, hydrogen-ion concentration
6 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.
7 AIDS and Hepatitis (with emphasis on B)
i) The causative agents
ii) Transmission
iii) Pathogenicity
iv) Laboratory diagnosis, treatment and prevention.
UNIT 11
Biotechnology
1 History, scope, significance of Biotechnology. Mgjor areas of Biotech-
nology, Biotechnology industriesin India.
2. Vectors for gene transfer (plasmids and phages). Basic concepts of
cell and tissue culture. Hybridoma technology.

PRACTICAL ZOOLOGY
Duration 5hrs. Max. Marks75
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.
(c) External anatomy, pallial organsand nervoussystemUnio andPila
Note: External features and anatomy should be studied preferably by
digital techniquesand alternativeslike chartsetc.

Min. Marks27

Il. Study of Microscopic Slides:

Porifera: T.SandL.S. of Sycon.

Codlenterata: 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.Sbodywall; AscarisT.S. Pharynx; AscarisT.S.
maturemaeandfemde

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

Mollusca T.S. gill of Pila,Glochidium.

Echinodermata: Pedlicellareae

1"l Permanent Preparation and Study of thefollowing

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

Codenterata: Obeliamedusa

Anndlida; Neries(parapodia)

Arthropoda: Cyclops, Daphnia.

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

V. Microbiology.

1. Preparation and use of culturemediafor microbes.

2. Study of microbesinfood materials

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

V1. Animal Physiology

1Counting of red and white blood cellsin ablood sample.

2Estimation of haemoglobinin ablood sample.

3 Estimation of haematocrit valueinablood sample.

4 Demonstration of enzymeactivity (catalyses) inliver.

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

VII.Biochemistry

1 Detectionof proteins, carbohydratesandlipids.

2 Demonstration of the principle of paper chromatography.
VIII.LiveZoology:

Tostudy local invertebratefauna. Observation of their locomotion, feeding,
respiration, circulationand 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
theseare not banned under theWild life (Protection) Act.

(i) Thosel ngtitutionswhich 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

: 5hrs. Min.PassMarks: 27 Max. Marks. 75

Regular/Ex-students/Non-Collegiate

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
LiveZoology: Study report of animals o7
inNature
8 Vivavoce 10
9 Classrecord 10
Total 75
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tr dif;dh d fu;ked igy
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rirvk d Idpu ,o fkffkyu d nkjku gku okyh jlk;fud ,0 to
Hkkfrdh AVuk,A

3 L=koh xfUFk;k d idlkj] mud Lotko o dk;( ih; K vikoDd] FkbjkoM]
ij gl dh Hfidk;] okl v.M'k;A gretu 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  rfl=dk L=o.k dk wkjfttkd Kku] ih;'% d dk;k dk gkoikFyel Hjk
fu;U=.k diVk dn rfl=dk vri L=koh ,0 Wlri L=koh f@;kfof/kA

bdkb & 111

to jlku

1 dkckgkoMV ¢ Bjpul] dk; ,0 egRoA Xykbdkykof Il Hjk Xydkt
dk viD1hdj.{ @c p@ ,o0 viDlhdkjd QLQKjyidj.{ ;Nr e Xyibdktu
,0 Xydkt d wirt Zillrj.k dk ikjfekd Kiku] bURfyu dh HfedkA

2 ViUl fviko®;d ,o vulo®;d veluk vEy] vip;] MidikciD lyidj .
velfu;k dh fu;fr ivifufFiu p@¥ dicu ddky dh fu;frA Bjpuk]
dk; ,0 egRoA

3 olki Bjpull dk; ,o0 egfoA ollk VvEyk dk to 1°y'k.k ,0
cVik&vID Ihdj .k

'u 1= Il
1frj{kk&foKku] I{etfodh vkj to rduhdh
bdkb &I

ifrj{lk&fokku

L afrp{k fokku & afjkw] 1frj{k d idkj( virjthr iLotfod: ,0
miker 1frj{i( rjy ,o difkdk e/;orh ifrj{A

2 ifrtu b v.kvk dh ifrefurk] gIVIA

3 afrj{k b afjHkk 419G, 1gM, 1gD, IgA ,0 IgE % bE;ukiyiC; fyu d
iIR;d ox d x.k ,0 di;k dh zij[KA

4 ifreu&ifrj{n vikid;k, & vofa .k vidd ;K Begu vkid ;K mnkBhundj .k
vii@;K 1jd ,0 y;u vikid;k, vkj dif*kdk Hedk.kA

5  ifrjkkdrk dh dif'kdk, t o"gn Hkt] fyEQkNkbV Ych o Vh idkj
Vi&lgk;d dif*kdk,] Vi&ekjd dif*kdk,] IykTek dif*kdk, ,o0 Lej.k
dif*kdk,A

6  rjy ;k ifrj{ e/;orh ifrjikdrk dh 1@;kof/kA

bdkb & 11

I {etfodh §
viklkjkr 1{etfodh

1
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nr g,k



bdkb & 111

to rdundh ¥

1 to rdutdh dk bfrgkl] {k=] egRo] to rdundh d e[k {&= ,0
Hkjr e to rdufdh m]kxA

- thu LRkukrj.k d okgd iykTeM vij it dif*kdk ,0 Ard o/

ku di eytkr vo/kj.k,A gibfcMek rdutdh dh eyHkr vo/j.k,A

ekulDykun ifrj{k ,0 mud wvui;kxA

ikdj; kvl ,o ;dj;kvl thonl;d By;uA

iuskeh M ,u , rduhdh vkj bId vui;kxA

thok.k ,0 viuof'kd vitk;kf=dh idoy ck&a j[i; Kku¥ vkuof'kd

vitk; kfi=dh d yitk( 1Hkoh nVuk, ,0 viuof*kd vilk;kfi=dh dk fu; euA

1jifeun VWl tfudt tlr vij to rdutdh e mud mi;kxA

8  Dykfux dk If{kir y[k tk[}( thukfled vul/ku & bldh mikn;rk
,0 vu&mikn; riA

9 VK'lA;k e torduhdh in-Ihvkj ifrtfod] Vid] fd.od] foVifell]
LVhjk,MIA

10 okrkoj.k; to rdundh s Mr vij 1Vify ;e iklr] ukkd&tho fu;U=.K
vif'k'V ty mipkjA

11 Hktu] 15 vk M;jh I{e tfodh ickg; j[; Kkui fdf.or Hktu
mRiknu ¥ M;jh mRikn] ,Ydigfyd i; vij fljd I{etfod foNfr
,0 Hktu ifjj{k.kA

1k kfxd & tk.kh foKku

o Ol B

—~

le; 5 %.V i.kkd 75 U;ure vd 27

1. ST AIUT TE IRt

(e1) fewfeaRen (Siiw) & aw@I o, ARRA, dhe a5, Scded ud
9 |

(&) UehH= & 9Tel @8I0, 39, TR A1 Ud dfeht a4 |

(W) gfsh IR wEen & 9 auw, tfeaa 90 iR af=rew o |

ukVv tckg; yik.k ,o vilrfjd "Kjifjdh dk tgk rd IHo gk fMftVy rdundh
kvl fodYik Hjk v/; ;u fd sk t; A tc Ha fd Ih tfor ikl dk
viirfyd “igifjdh gr v/; ;u fd;k €; rkog sk rk ukkd gk ;k
lo)u dh gb ithfr gk fEl iMjfgr v/;;u fd;k &; A

2. QeHIyia WIgES!l T NI ;-
YRORT : MRS FT A<HH TH AT e H1 STEIT

WA= 2T : sfieiferan- Agywr v uifaw, fdfen & wi=gan,
THEHIEM Td THEA ardi
WEtgAtaeeiy : AifTen ud Hwigsiien i g &1 STyRy ®re, Afwn
TR, ST o 9RueE 3 Afae WUe, sy, el o SR fafeaey
Yo |
Twfgeien & faufafesm, wRifaw, e td xRt @t
UTeh el : TEhE i g, TS aigad R 9 HIST &l 3L Fe |
TAfereT : IRR & fafv= 9rll 9 A" 3 s &1 A708 Fe |
sieiareT : Aiferay, Siga, Jed @ Aefay et
TIehRT : TR & T &1 AU H1, TAlRIfeay ardt
FehMIgHeT : AU
[l T SARIYUT IR HIAT T STRT AT
QIErSIrstt : e, TUiafeem, Qe s1e@ &g BRETE |
YRR @ wfewrd, Wi a<, S
HerseT : sisifern g
wAfesT A9 & U
smefareT : T, SfE
HIeTEeRT : T al- e oifier, sirenfeam, Yegan, st - fire wifen
v I{etfodh !
1 I{e tiok d fy; lo/u el/;e dk fuek.k ,0 mi;kxA
2 [K] inFlk e B{e thok dk v/;;uA
3 Hetfodh; i;h<kkykvi] M; i [K] 11 0dj.k dkj[Kuk] MLVRyji]
iNfrd fokku Ixghy;k dk iiffed Kiu o0 infik d Ixg gr
"{if.kd He.kA I{e tfodh vif'k'V mipkj dh foffk;kA
folkfFk;k 1 mijiOr ILRkuk d voykdu dh fjikv dk iLrridj.k
vif{kr gA
tir dikf;dh ¢
JOr ifrn*k e yky vk “or jDr dif*kdkvk dh X.kukA
JOr ifrn*k e grelkykfcu dk ekiuA
Jor ifrn’k e fgeVki@dV oY; dk ekiuA
:Nr e ,ltkbe f@;k idvyth dk in"kuA
LruMdj ;k dh e[; viriokon xfFk;k dh Ardh; 1jpuk dk LykbM
@plv@emy l@MAEVyY rdutdh Hjk v/;;u ,0 mudh dk;dh;
fo*kkrk,A

AR SRS N



vi to jlk;u

1-
2-
VI

ikvhu] dickgkbMV ,0 olk dh 1gpluA

ij JeVikkQn d f1)rk dk in*fuA

Itho ik.kh foKku& LRkuh; iNfrd viokl e ik; tu oky vd k- dh;
tUrvk dk v/; ;u A mud xeu] Hktu xg.k fofA] "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 LFkun;
vd'kzdh; trvk d Bj{k.k 1j ,d ukv vio';d g A

ukV & () foPNnu d fy, 1;0r tlr dk; e yu I 10 ;g Huf'pr

dj y fd tir ol; tho Bj{k.k d wvirxr ifrcfikr ugh gA:

@) o NLFku tgk 1j tUr Ixgky; 1gy I g miyCk g ogk u; Ixgry;
cfrn’k ugh exk; t; rik vio®;drk iMu 1j plvVI@ LyioMI@
eyl @fp= o fMfEVy fodYik dk mi;kx fd;k €k; A feu BLFkuk
e 1kl "KL= fo'k; usk [kyk g rFk tUr Ixgky; mud folkx e
miytk ugh g o ptVI@LykoMI @eMY 1 @fp= rHk tMIEVY fodYik
Hik Ixgky; cfrn™ dk v/; ;u djok; rHfk fo | kFk;k dh wU; = fLFkr
tlr Ixgky;k dh tke.k djko A

ik;kfxd ajh{kk dh ;ktuk

le; 5 %V U;ure mlih.id & 27 i.4d&75

fu;fer@io fo |kF@Lo; 1kBh

L ljfjdh iplv@eiMy @QKViiQ@ Ii-Mi- d Jjkk 05

2 LFkb wkjki.k iLykbM 06

3 tUr dif;dh d i;kx 08

4 to jlk;u d 1;kx 08

5 He tfodh d 1;kx 05

6 Hkn’k dh igpku ,0 fVIi.k 16
iwon 8

7= Itho ikl foK& INfr e ik.k;k d v/;;u dh fjikv 07

8  elf[id 10

9 fjdim 10
dy 75
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