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J. D. Women’s College, Patna

Depariment of Management Studies

MBA Class Routine
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DAY ; 10:00 AM | 100 AM | 12:00 PM | 81:30 PM | 02:30 PM | 03:30 PM
: = ME PIM HEM AFA SMDM MM
ORI Sem | aniaii] | (KKG] | (Kumud] | [Anjali] | [Testee) | (NK)
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THURSDAY: | 195em | copiali] | pcko) | pumed] | fAsial) | [orihoel | DN
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FRIDAY 1"Sem | umed] | [KKG] | [Kemud] | [Anjali] | [Frishea] | [NK]
RN ' ME PPM HRM AFA SMDM MM
AT PSem | wxa) | (KKG] | [Kumod] | [Anjali] | [risma) | (NK
Head of the Department Principal
J. D. Women’s College, Patna
Department of Computer Science
MCA Class Routine
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Seuday | TUReR. | Tt | gexd N.K. Y. IS.PJ iS. P} (A.K.]
jq M.J'*-{} ':9>4’ L-‘
Head of the Department Principal




J. D. Women's College, Patna
Department of Management Studies

MBA Class Routine
TIME i 09:00 - 10:00- 11:00 - 12:30 - 01:30 02:30 -
DAY 2 10:00 AM | 11:00 AM | 12:00 PM | 00:30 PM | 02:30 PM | 03:30 PM
2% Sems MAC PM BRM M OR Tatza Acuvity
; [Anjabij | [KKG] | Kumud] | [Awjali] | [Trishna) [NK]
I Sem Txus Asenrry LELL
MONDAY - s
- IR [Kumad] | [KKG) LAR M
37 Sem SAPM SAPM {AK] BLS CIPM
[FM] [Ansali] | JAnjadi] [AK]
2% Sem MAC M BRM M Evws Aty oB
‘ [ Axgali) [KKG] | [Kumud] | [Amjak] | [Trishna) [NK]
e o 3" Sem IR L£L)
TUESDAY -
[HR] [Kunwad] | [KKG) LAR SM
34 Sem Tam Aceity | SAPM 1AK] INK) CTPM
[FM] [Angals} | ragjal] [AK]
2™ Sem MAC M Exea Acivay ™ OR 0B
) [Axpadi) [KKG) | Kumed] | [Amel] | [Trishna) [NK)
WEDNESDAY | 37 Sem IR LiLi Extra
HR] [Kumsad] | [KKG] Adlivits SM
3™ Sem SAPM SAPM " AK] [NK] CTPM
[Lall] _[Angali] | JAnjali] 2 [AK]
ST MAC [N twnAcivy | BRM OR OB
[Anjabi) [KKG) [KKG) | {Kwmud) | [Trishna) INK]
. 3 Sem IR IR Tars Acuvey
THURSDAY [HRI [Kumad] | (Kumuod) LAB M [KKG]
34 Sem SAPM SAPM [AK] [NK) CTPM
(Ll [Anjak] | fAmjali] [AK]
2% Sems MAC Lt Akt HRM M OR oB
g | Angali) [KKG) [Kumud] |KKG) [ Trishna) [NK]
K . 3" Sem IR LELI
e HR] (Kuisod] Pan | (KKG]
£ LAD Activity
3" Sem sapng | [Frishos] | {AK] [NK) CTPM
[FM| [Anjals] [AK]
2 Sems Rxrrs Activay PM BRM M OR (4]%)
5 | Asgads} [KKG) | IKumed) | (KKG) [ Trishna) [NK]
SATURDAY 3" Sem IR LELI
[HR| [Kurmed| Ps LAB M (KKG]
3 Sem Sapn | [Trshos] | JAK] [NK) CIPM
[ EM| [Angali] [AK]
Extra Activity — Case Studies / Presentation / Quiz / GD etc.
Date: 02/12/2021 M»rt__,

Head of the Department
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SEMESTER - 1 |
D’ . Slu tLM |

Core Course (CC- 1): Functional Biology of Invertcbrates and Chordates  Full Marks - 70 -

Time: 3 hrs
Questions to be set in three parts representing all the five units. Part A will consist of 10 objective
questions of 2 marks each. Part B will consist of five short questions (Four to be answered) of 5 marks

each. Part C will consist of five long questions (three to be answered) of 10 marks each.

3. bll(—l
. 1.1 Organization of coelom and its significance

1.2 Patterns of feeding and digestion in invertebrates
1.3 Invertebrate Jarvae: Types and significance

o Unit-H
2 2.1 Respiratory pigments in different phylogenetic groups
2.2 Organs of Respiration in Invertebrates: Gills, Lungs and Trachea

2.3 Mechanism of Respiration in Invertebrates

t- 111
3.1 Organs of respiration in vertebrates: Gills, ARO and Lungs

3.2 Principles of gaseous exchange and Fick’s modified equation

3.3 Transport of gases in blood and body fluid

3.4 Regulation of respiration (Neural and chemical control)

3.5 Respiratory adaptations at higher altitude and in diving mammals

Unit - IV

4.1 Patterns of nitrogenous excretion in different phylogenetic groups

4.2 Organs of excretion: Coclomoducts, nephridia, malpighian tubules and kidney

4.3 Mechanism of osmoregulation and excretion in aquatic (freshwater and marine) and
terrestrial animals =l

4.4 Mechanism of acid-base balance

Unit-V
5.1 Thermoregulation in vertcbrates

5.2 Mechanism of energetic of muscle contraction (Skeletal)

53 mamummm in neurons
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SEMESTER -1

' .,;Lmd
CmCum(cc.z) Molecular Cell Biology . 07 sh Full Marks - 70

3hrs
o 10 be set in three parts representing all the five units. Part A will consist of 10 objective

questions of 2 marks cach. Part B will consist of five short questions (Four to be answered) of 5 marks
each. Part C will consist of five long questions (three to be answered) of 10 marks each.

Unit I:

(A) Bio membrane
1.1 Molecular composition, arrangement and functional consequences

1.2 Models of bio-membrane
1.3 Transport across bio-membrane: diffusion, active transport and membrane pumps

(P-type pump, V-type pump and ABC transporter)
1.4 Cotransport by symporters and antiporters

(8) Cytoskeleton
1.5 Microtubules and microfilaments: Structure and dynamics

1.6 Role of Kinesin and Dynein in intracellular transport
1.7 Axonal transport and cell movement (with respect to non-muscle motility)

Unit I1: DNA replication
2.1 Outline of prokaryotic replication
2.2 Replication features of single stranded phages
2.3 Mechanism and machinery of replication in eukaryotes
2.4 DNA damage and repair mechanisms
Unit I Transcription
3.1 Outline mechanism of prokaryotic transcription
3.2 Organization of eukaryoutic transcription machinery
3.3 General and specific transcription factors
3.4 Regulatory elements & DNA domains of transcription apparatus
3.5 Processing of primary tra & RNA editing in eukaryotes

Unit IV: Translation
4.1 Genetic code: Codon assignment and features
4.2 Outline of Prokaryotic translation
4.3 Eukaryotes translation: machinery (Ribosome & t RNA)
4.4 Eukaryotes translation: mechanism (Initiation, elongation and termination)

Unit V: Intra cellular protein trafficking:
Slemmmwm
- : f._mdl&:ﬂwsofprotelns
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SEMESTER - 1
Da. shushma Full Marks - 70

Core Course (CC- 3); Genctics

Time: 3 hrs
ngmlobcsainthmepmst_vprcsenlinglnlheﬁveuiu.hnAMIIminoflOobjactm
qmmofzmnm,mblIm&dﬁmeim(leobemsmd)ofsmrks

each. Part C will cansist of five long questions (three to be answered) of 10 marks each.

Unit I: Organization of Chromosomes

1.1 Organization of prokaryotic chromosomes

1.2 Organization of eukaryotic chromosome: Nucleosome as functional particle, 30
nm chromatin fibre, higher order structure of chromatin

1.3 Organization of centromere and kinetochore, Organization of telomere and its
maintenance

1.4 Heterochromatin: Types, organization, formation and significance

1.5 Structural organization and functional significance of Polytene and Lampbrush
chromosomes.

Unit 1I: Microbial genetics
2 1Transformation, conjugation, transduction and sex-duction in bacteria

2.2 Construction of linkage map in bacteria
2.3 Molecular mechanism of recombination

Unit 11 Cell cycle
3.1 Stages and check points in cell cycle
3.2 Genetics of cell cycle regulation: Role of cyclins and CDKs
3.3 Molecular basis of cellular check points
Unit IV: Sex determination and dosage compensation
4.1 Genetic and Molecular basis of sex determination in Caenorhabditis elegans,

Drosophila & human
4.2 Genetic basis of dosage compensation in Coenorhabditis elegans, Drosophila &

mammals
Unit V: Techniques & Methods in genetics
5.1 DNA sequencing: Base destruction method, chain termination method and

automated sequencing, pyro- sequencing and whole genome short-gun sequencing.
5.2 DNA ampilification: Polymerase chain reaction, its application and limitations,

5.3 DNA finger printing: VNTR profiling, STR profiling (Autosomal & Y Chromosome),
mitochondrial DNA profiling and SNP profiling

5.4 Genome expression analysis: Southern, Northern & Western blotting, Reverse

Transcription PCR, DNA micro array.




SEMESTER -1 Sy
: )
Core Course (CC- 4) Practical v Da.d L“‘L"" ' V'Jaﬂ kl'?ull Marks - 70

St
1. Squash preparation using any of the following: 10

(3) Chironomus/Drosophila larvae for polytene chromosomes
(b) Onion root tip for mitosis and mitotic iIndex

(¢} Grasshopper testes for meiosis and related features

2. Experimental demonstration (any one of the following):

10
(a) Enumeration of RBC
(B) Enumeration of WBC (TC and DC)
(C) Preparation of a histological slide of the given paraffin section/whole 0s
mount of an invertebrate larva
3. Identification and comments upon spots (cytological slides: Nos. 02) 0s

2 sitting

4. Identification and comments upon spots (invertebrate slide-03, vertebrate slide-02) 10

5. Genetics (any of the following) 10

(a) Solving problems on Mendelian principles and sex-linked inheritance

(b) Preparation of linkage map based on data from Drosophilla crosses and tetrad
analysis in Neurospora

(c) Pedigree analysis in human
&Oasmds.mwm&ﬂguww
7. Viva-voce -

10

10




SEMESTER - 11
DPx !J-u(LM
Core Course (CC- §); Environmental Scicnce Full Marks - 70

‘3 hrs
s bbemmmuplmwingmmﬁwlnib.mAwilleomislofmobjectin
onMe&hMBﬁllmﬁdofﬁqumiuu(Fwtobememd)orsmuks

questions
o.&.?mcwllmdsdnnlonguesﬁm(m»bemw)oﬂommh.

Unit I: Concept and Dynamics of ecosystem
1.1 Abiotic factors and Biotic factors.
|.2 Encrgy flow
(a) Lindemann’s rule of trophic dynamics
(b) Energy flow models
1.3 Biogeochemical cycles: Nitrogen, Carbon, Sulphur and Phosphorous cycle
14 ical cycles
Unit IE: Principles pertaining to limiting factors
2.1Licbig’s Law of minimum, Shelford’s Law of tolerance
2.2Concept & Law of limiting factors
2.3 Factors compensation and ecotypes
Unit IIT: Population Growth, Predation and Regulation
3.1 Demography: Life tables, Generation time, Net reproductive rate, Reproductive value
3.2Population growth: Exponential growth, Verhulst-Pearl logistic growth model,
3.3Population regulstion extrinsic and intringic mechanisms
3.4Concept of niche, niche width and overlap, fundamental and realized niche, resource
Uit IV: Global Environmenta! Issucs
4.1Climate Change
4 2Carbon Footprint
4 3Water Security — conservation of surface and ground water
4.4 wildlife consevation
(a) Causes of extinction
(b) National and International efforts for conservation (CITIES,
IUCN, CBD)
(c) National parks and sanctuaries
(d) Biosphere reserves
(e) Wildlife protection Acts
Unit V: Pollution Biology

52Causes, effects and control of Water and Air Pollution




SEMESTER - 11

COHM(CC-QWM&BMW * Da- SL"‘IM Full Marks - 70

Time : 3 hrs
Questions 1o be set in three parts representing all the five units. Part A will consist of 10 objective
jons of 2 marks each. Part B will consist of five short questions(Four to be answered) of 5 marks

questions
cach. Part C will consist of five long questions (three to be answered) of 10 marks each,

Unit -1
I.1Principles and uses of analytical instruments — pH meter, colorimeter, Spectrophotometer,
Ultra-centrifuge.
1.2 Microscopy — Principles of light, Transmission Electron, Scanning Electron,
Fluorescence, Phase-contrast and Confocal Microscopes Photomicrography.

Unit =11

(A) Separation techniques
1. Electrophoresis: SDS PAGE, Agarose gel electrophoresis

2. Chromatography: Column, GLC, HPLC

3. Organelle separation by centrifugation

4. Cell separation by flow cytometry and density gradient centrifugation
(B) Immunological techniques

1. Radio- immunoassay (RIA)

2. Enzyme-linked Immunosorbent assay (ELISA)

Unit - 11
4.1 Basic concepts in Biostatistics (sampling design, data collection and scaling techniques)

4.2Mean; Arithmetic, Geometric & Harmonic Mean
4 2Standard Deviati

4.3Standard Error
4.4 Analysis of Variance (ANOVA)

Unit-IV
1. Correlation (Karl Pearson and Rank’s correlation)

2. Regression

Unit -V
1.1 Rules of probability
1.2 Binomial probability distribution
1.3 Poission probability distribution




SEMESTER - 11

Core Course (CC- 7): Biochemistry DA ‘L“‘L“"‘ Full Marks - 70

Time : 3 hrs

Questions to be set in three parts representing all the five units. Part A will consist of 10 objective
questions of 2 marks each. Part B will consist of five short questions(Four 10 be snswered) of § marks
each. Part C will consist of five long questions (three 1o be answered) of 10 marks each.

Unit-l: Bloenergetics
1.1 Laws of thermodynamics, internal energy, enthalpy, entropy
1.2 Concept of free energy, redox potential, energy rich compounds
1.3 Mitochondrial electron transport chain and oxidative phosphorylation

Unit-1l: Biochemistry of Carbohydrates
2.1 Monosaccharides and Disaccharides, Types and properties
2 3Polysaccharides: Homopolysaccharide and Heteropolysaccharide
2.3 Glycolysis, HMP shuat, Glyconeogenesis and Glycogenolysis

Unit-I11: Biochemistry of proteins and lipids
3.1 Primary, secondary, tertiary, quaternary and domain structures
3.2 Stabilizing forces in protein structure
3.3 Peptide conformation (Ramachandran plot, helices, turns and sheets)
3.4 Biosynthesis of Urea
3.5 Free fatty acids: Synthesis and importance
3.6 B-Oxidation of long chain fatty acids

Unit — IV: Enzyme Biochemistry |
4.1 Enzyme: Classification and nomendlature |
4.2 Mechanism of enzyme action |
4.3 Kinetics of enzyme catalyzed reaction |
4.4 Non-genetic Regulation of enzyme activity:

(a) Feedback inhibition
{b) Allosteric inhibition
4.5 Free radicals, Antioxidants and detoxification

Unit - V: Principles of Histology and Histochemistry
5.1 General principles of fixation and types of fixatives
5.2 General principles of staining and types of dyes
5.3 General principles of histochemistry:




SEMESTER - 11

Core Course (CC- 8): Biosystematics and Evolution =~ DA SLH“""“ Full Marks - 70

Time : 3 hrs

Qaesﬂtmw be set in three parts representing all the five units. Part A will consist of 10 objective
uestions of 2 marks cach. Part B will coasist of five short questions(Four 10 be answered) of 5 marks

ach Part C will consist of five questions (three to he answered) of 10 marks cach.

Unit 1: Biosystematic

1. Definition & basic concept of Biosystematics and taxonomy , its importance and
application in biology.

2. Hierarchy of categories, outline of classification of animals, important criteria
used for classification up to Classes in each phylum

3. Species concept : Biological and phylogenetic, sub - species and other infra-
specific categories, evolutionary relationship among taxa

4, Intemational code of Zoological nomenclature (ICZN): operative principles, and
important rules, Zoological nomenclature and scientific names of various taxa

1. Trends in taxonomy : Chemo - taxonomy, Cyto - taxonomy and molecular
taxonomy

Unit 2: Pattern of genetic variation and natural selection

1. Genetic polymorphisms, variation in chromosome structure, protein structure
and nucleotide sequences

2. Concept of Natural Selection (Darwinian and neo- Darwinian), mode of its
operation: stabilizing, directional and disruptive modes of Natural Selection

Unit 3: Molecular evolution
1. Varlation in the evolution of protein and DNA sequences
2. Molecular phylogenies
3. Rates of molecular evolution and molecular clock
4. Neutral theory of molecular evolution
S. Origin of new genes and evolution of multi gene family

Unit 4: Mechanism of speciation

1. Patterns and mechanisms of reproductive isolation and its role in evolution
2. Models of speciation : sympatric and allopatric




SEMESTER - 11

First Sitting

I. Biochemical experiments (any one of the followings) 10
(a) Determination of salivary amylase activity
(b) Colorimetric estimation of glucose, urea, uric acid or albumen in a given sample
(¢) Separation of amino acids by paper chromatography
(d) Biochemical detection of glucose, starch, protein or lipid in a given sample

2. Identify and comment upon the spots of evolutionary significance (any one of 10
the following):
(a) Archaeopteryx
(b)Darwin’'s finches
(c) Serial homology in cephalothoracic appendages in prawn
(d) Homology vs Analogy
(e) Adaptive radiation in beaks of birds

3. Histochemistry; Histochemical demonstration involving the following reagents: 10
PAS, Alcian Blue, Sudan Black B, Sudan 111/IV, Feulgen, Methyl green- Pyronin,
Mercury bromophenol or
Preparation of temporary mount of any two of the specimens of planktons

N | Sitti

Core Course (CC- 9) Practical ¢ D SL.tha 7 \/t” l‘:SlmA Sola‘vm Mt

4. Environmental studies (any one of the following) 10

(i) Measurement of pH

(ii)  Estimation of dissolved O,

(i)  Estimation of free CO,

(iv)  Estimation of carbonate & bicarbonate alkalinity

(v) Composition & assessment of the taxonomic diversity/biodiversity in a
habitat (of grassland, arid & wetland)

(vi)  Estimation of the total hardness

5. Biostatistics: :
Standard deviation, standard error, corrclation, regression, t-test

10
10




SEMESTER - I

Core Course (CC- 10): Vertebrate Immunology - P# shushme Full Marks - 70
Time : 3 hrs

Questions to be set in three represeoting all units. Part A will consist of 10 objective
fan - ’ Four 10 be answered) of 5 marks

questions of 2 marks cach. Part B will consist of five short
each. Part C will consist of five questions (three to be answered) of 10 marks cach.

Unit I: Innate and Acquired Immunology
1. Cell types of innate and adaptive immunity, Lymphocyte trafficking

2. Phagocytosis and inflammation
3. Humoral immunity: § cell activation and differentiation, primary and secondary

humoral response
4. Cell mediated immunity: T - cell development and T-cell activation, CTL and NK cell

mediated immunity

Unit 2: (A) Nature of Antigens
1. Antigenicity and immunogenicity, and the factors influencing it.

2.Characteristics of p and T cell epitopes and haptens
3.Super antigen and its role in T cell activation
4. Antigen processing and presentation
S. MHC complex
(B) Structure and functions of Antibodies
{a) Gross and fine structure
(b) Classes and sub-classes
(c) Antibody mediated effector functions and monodional antibodies

Unit 3: (A} Antigen- antibody interaction and Complement system
1. Antibody affinity and antibody avidity
2. Precipitation reactions
3. Agglutination reactions
4. Complement System - activation pathway, biological function and complement
deficiencies

S. ELISA
(B) Cytokines : Classification and function, Cytokines receptors.

''''''
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SEMESTER - 111

« D Shushma
Core Course (CC- 11): Gamete and Developmental Biology - % S****™ il Marks 70
Time: 3

Ommmbesetindmm'mmm’ all the five units. Part A will consist of 10 objective
questions of 2 marks each. Pmbﬂlmh:ormamqmiom(Fwwhmed)omem
each. Part C will consist of five bangnknu(wbbcmmed)oflomcwh.

Unit-:: Gamete Biology

]
| 1.1 Cellular basis of spermatogenesis and Biochemistry of semen
i 1.2 Ovarian follicular growth and differentiation .
: 1.3 Oogenesis and vitelogenesis
1.4 Ovulation and ovum transport
1.5 Molecular events during fertilization
Unit I: (A) Multiple ovulation and Embryo transfer technology
2.1 In vitro cocyte maturation
2.2 Super ovulation

2.3 In vitro-fertilization
(B} Assisted Reproduction technologies
2.4 Collection and preservation of gametes

2.5 ICST, GIFT & Immuno - contraception
Unit lIl: Basic concapt of development

3.1 Potency, commitment, specification, induction, competence, determination and
differentiation

3.2 Morphogenetic gradients, cell fa
cytoplasmic determinants.
Unit IV: Differentiation, morphogenesis and organogenesis
4.1 Cell differentiation: Role of Cytoplasm and nucleus
4.2 Gene amplification and rearrangement during development
4.3 Axes and pattern formation in Drosophila.
4.4 Limb development and regeneration in vertebrates

te and cell lineages, genomic equivalence and

~ Unit V: Stem cell Biology

-




SEMESTER - 11

Core Course (CC- 12) Vertebrate Endocrinology Da. Sludlw'
Marks - 70

Time : 3 hrs

Questions 10 be set hmmwaﬂhrmwin.MAwﬂlmsiaoflowjuﬁn
questions of 2 marks each. Part B will consist of five short questions(Four to be answered) of § marks
cach. Part C will consist of five questions (three 1o be answered) of 10 marks each

Time: 3 hrs.

Full

Unit-1 |
1.1 Aims and scope of endocrinology
1.2 Hormones as messengers
1.3 Chemical nature and gross features of hormones
| .4 Neuro-endocrine system and neurosecretion
1.5 Hypothalemic control of endocrine system

Unit- 11
2.1 Hormones involved in reproduction |
(b) Continuous breeders I
2.2 Hormonal regulation of reproductive cycle !
(2) Ovanan cycle
(b) Menstrual cycle |
(c) Oestrus cycle |

Unit-111
3.1 Biosynthesis of steroid hormones .
3.2 Biosyntheses of amino acid derived hormones (T4, Epincphrinc)
3.3 Biosynthesis of simple peptide hormones. Pre and Prohormones.

Unit- IV Hormone Receptors:
4,1 B-adrenergic receptor
4.2  Insulin receptor
43  Steroid hormone receptor

Unit-V: General principles of hormone actions (signal transduction) "z
5.1 Second messenger concept [G proteins, Nucleotides (CAMP, ¢cGMP), Calcium,
52 Lipid soluble hormones and intracellular receptor




SEMESTER - 111

Core Course (CC- 13): Animal Behaviour ' D;-.S'u“l"“ Full Marks - 70

Time : 3 hrs L
ions to be set in three parts representing all the five units. Part A will consist of 10 objective

quau'onsonmaduuch.Paaniumiun%fﬁveshoﬂquesﬁmﬂFommbcM)ofﬁmllks

cach. Part C will consist of five questions (three to be answered) of 10 marks each.

Time: 3 hrs.

Unit-1: Basics of Animal Behavior
|.1Ethology- Definition, Branches, Significance
1.2Approaches and methods in the study of Behavior
1.3Patterns of Behavior-
() Innate behavior- Kinases’ Taxes, Simple reflex, Comparison of reflex and complex behaviors,
Instinct and, Motivation
(b) Learned behavior- Habituation, Imprinting, Conditioned reflex, Trial & error learning,
Reasoning and Cognition
Unit II: Social Behavior
2.1Social behavior of insects (Honey bees, Ants and termites)
2.2 Schooling in fish, Flocking in birds,
2.3 Social organization of Primates
2.4 Parental care in fishes
2.5 Altruism: Reciprocal altruism, Inclusive fitness, group selection, and Kin - selection
Unit. ITI: Reproductive Behavior
3.1 Evolution of sex and reproductive strategies
3.2 Mating system
3.3 Courtship & Parental Behaviors: Parental care and parental Investment
Unit IV. Biological Rhythms
4.1 Circadian, Circannual, Lunar, Tidal and Epicycles
4.2 Navigation including orientation
4.3 Migration of fishes and Birds

Unit V. Control of Behavior




SEMESTER - 111

Core Course (CC- 14) Practical . D4 - chu ¢, ma : v;Jaa M’:LL
Time : 6 hrs Full marks — 70
1. Any one of the immunological experiments 10

|

(a) Determination of blood group usi 2 ‘
2 ing ABD antisera |

(b) Preparation of blood film and identification of blood cells of immunological importance |
(¢) Hormonal assessment of T3/Testesterone/oestrogen by ELISA reader
|

2. ldentify and comment upon the given spots 10
(a) Endocrinological slides-03
(b) Embryological slides -02
10

3. Prepare a permanent mount of chick embryo or
Identify and comment upon the exposed endocrine glands in 8 mammal

4. Comment upon the behavioural aspects of specimens provided 10

(any two)

(a) Parental care (Hippocampus, Cichilids, Alytes, Hyla, Ichthyophis)
(b) Caste system (Honey bee/termites/ants) and its significance

{c) Duneeasmeansofoommuniwioninmybea

5. Identification and comment upon the given embryonic stages 10 ‘

(any two)
6. Class record

10

7. Viva voce 10




SEMEST

ER -

gC-1C ERectve Daper: Bavironuey n=1V

I ek 'al Biology :Dn.slulm

pans .
geshons O 2 rkseach. o TN all e
cach Part Cwi mnofﬁwbng .:‘u( short questions(Four to be answered) of 5 marks
tuesti three 1o be answered) of 10 marks each.

wl:(ﬂc“mmmu

1.1 Biological productivity, prima

1.2 structure and function of ma

ecosystem, grassiand, desert
(8) Limnology

: Foll Marks - 70
five units. Part A will consist of 10 objective

;:' Preduction and method of its measurement
's of the world (fresh water ecosystems, forest

ecosystem)

1.3 Origin and types of lakes
1.4 Ecological zonations in lakes
unit 2: (A) Population ecology

2.1 Concept of meta-population, demes ang dispersal, interdemic extinctions, age structured
populations. .

22 Stochastic and time lag models of population growth. Lotka-Volterra equation for
competition and predation, functional and numerical responses.
(8) Community ecology & succession

2.3 Nature of communities, community structure and attributes

2.4 Levels of species diversity and its measurements

1.5 Influence of population interaction on communities, types, mechanisms
2.6 Changes involved in succession, concept of climax

Unit i01: (A) Biodiversity

3.1 Importance, status, monitoring, documentation, threats and conservation of biological

diversity. :
3.2 Shannon-Weiner index, dominance index, Similarity index, Association index

(8) Wildlife Management

3.3 Principles of conservation
: 23 mb:l:mm o M‘“‘ indian case studies on conservation/management

strategy (project tiger, biosphere reserves)




4.6 Acute toxicity, chronic toxicity, lethal concentration, effective concentration
tion, biomagnification, median tolerance fimits.

umvwenwmmmonhndng

5.1 Chemical and biological monitoring

5.2 Concept of indicator organisms and bio-monitoring
of water quality

5.3 Concept of biotic and diversity indices.

(B) Bioremediation and Phytoremediation fut
s.cmwwofwmmm,emummdmm
outlook
5.5 Phytoremediation- biotechnology of cleaning up the environment by plants




SEMESTER - IV

EC ‘ZC Elecﬁ\fe paper x :
Time : 6 hrs per (Practical): Environmental Biology /. D4 SLUILMA
Full Marks - 70

Ist sitting
1. Qualitative and quantitative estimation of Zooplankton and Benthos 10
2. Studies of soil fauna by Quadrate method 05
3, Physico-chemical analysis of any one 10

(a) Water : DO, BOD, COD, Chioride, Carbonate and Bicarbonate alkalinity,
Calcium and Magnesium hardness / Ca™ and Mg"

(b) Sofl: pH, Chioride, Total alkalinity, Hardness, Water retention capacity of different types of

soil.
4. Estimation of Nitrite, Sulphate, and Phosphate by spectrophotometry. 10
lind sitting
5. Spotting - Zooplankton, 700-macro-benthos, Nekton (2x5) 10
7. Class Records 05
20

8. Dissertation including Power Point presentation and Viva



Time: 3 Hours]

In all t

B. Sc. Part - I:- ZOOLOGY (HONOURS)

PAPER-1A (Non-Chordate) - fmfv»«" " [Full Marks: 75

Ly maka

en questions are to be set out of which number 1 and 2 shall consist of objective (1 x

15 marks) and short answers (3 x 5) requiring questions respectively and both shall span over
the whole syllabus in the paper. Students would be required to answer five questions, of which

question numbered 1 and 2 shall be compulsory

—

2320 INONBLN

_0°

Bionomics general characters and classification (up 10 orders) of the following Phyla
Protozoa, Porifera, Cnidaria. Ctenophora, Platyhelminthes Aschelminthes Annelida,

Arthoropoda, Mollusca, Echinodermata and Hemichordate

Detailed study of the following types:
Protozoa: Paramecium Parasitic protozoans and their modes of infection Polystomella

(Elphidium)
Porifera: Sycon, Canal system in sponges, affinities of the phylum

Cnidaria: Obelia, Aureka Sea anemone
Ctenophora: General organization of Hormiphora affinibes of the phylum.

Platyhelminthes: Fasciola hepatica. Teania sodium and Planana.
Aschelminthes: Ascaris lumbricoides, Wuchereria bancrofti

Annelida: Pheretima posthuma, Leech, Nereis.
Arthropoda: Paloemon, Peripatus, Adaptive variations in Insect mouth parts.

Sacculina.

Ectoprocta: Bugula.
Mollusca: Unio. Pila. Sepia, Torsion and detorsion in Gastropoda.

Echinodermata: Larval forms in Echinoderms, water Vascular System in Echinoderm
. Shush
D Shushima [Full Marks: 75

Time: 3 Hours] PAPER-IIA — Kumaks

(SN

® o &

(Ecology, Animal Behaviors and Biometry)
Ecology:
Concept of Biosphere (Lithosphere, hydrosphere and atmosphere).
Ecosystem: Definition, structure and function of typical ecosystem
Structure (Abiotic and Biotic) and function (energy flow Biogeochemical cycies) of fresh
water, grassland. deseri and forest ecosystems.
Community structure and its ecological succession.
Pollution and its hazards (air, water and sound).
Wild- life conservation: Types and measures, National Parks and Sanctuaries.

Animal Behaviour:

1. Scope of Ethology. Innate and leamed behaviour.

2. Social behavior in insects.

3. Parental care in fishes and amphibia.

4. Brooding, nesting and migratory behavior in birds.

5. Concept of Biological clock .

Ill. Biometry:

Scope and application of the following statistical method in Biology.

1. Normal distribution and its attnbution range, mode, median and anthmetic mean.

2. Standard error, standard deviation, Simple test and Chi-square test. |
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PRACTICAL
ZOOLOGY PART-l (HONOURS)
Time: 4 Hours] PAPER:-I B - D Shushmes (Full Marks: 50 ‘
Jeunakt |
1. Dissection: 10
cretory and Nervous systems. |

Pheretima, Leech-Alimentary canal. Reproductive, Ex

Palaemon - Alimentary canal, Nervous system.
Unio Pila and Sepia- Nervous system, organs of pPallial complex of Pila.

2. Permanent stained preparation of the following: 05
Paramoecium gemmules, Spicules, obeliacolony, Nephndia and Ovary of

Pheretima Jaw of Leech, statocyst of prawn, osphradium, radulla and gill of pila of
unio. Glochidium larva, of crustace and Echinoderma, Pediceralia.

3. Spotting (Each of two marks):
(i) Museum specimens -02
(if) Slides -04
(iii) Specimens relating animal behavior or parental care. - 01

4. Ecology:
(i) Analysis of soil/pond biota.
(i) Determination of dissolved oxygen and pH of different water samples.

14

(iii) Community structure of Grassland.

(iv) Moisture content of soil sample.
05

5. Biometry:
Calculation of the anthmetic mean and standard deviation of the samples provided.
05

6. Record and field work. i s MY
7. Viva. o ' 05

-—




B. Sc. Part - Il:- ZOOLOGY (HONOURS)

PAPER:IIl (Theory) — Shalini Sumvaf

In all ten questions are to be set out of which number 1 and 2 shall consist to objective

1.
2.

1 x 15marks and short answers (3 x 5) requinng question respectively and both shall
over the whole syllabus in the paper. Student would be required to answer five questions

of which question numbered 1 and 2 shall be compulsory.

Origin and evolution of chordates.

Binomics. General characters and classification of the chordates (upto order) of the
following groups. Protochordata, Cyclostomata, Pishes, Amphibia, Reptilia, Aves &

Mammalia

Study of the following Types:
(a) Urochordata - General organisation and life cycle of Herdmania and their
affinities

(b) Cephalochordata - Amphioxus.
(c) Cyclostomata - Petromyzon.

(d) Fishes- (i) Labeo, scoliodon
(i) Distribution general organisation and affinities of Dipnoi; Accessory -
respiratory organs in fishes.

(e) Amphibia-(i) Ongin and evolution of Amphibia; Neoteny.
(f) Reptilia- 1. Any Lizard
2. Biting and feeding Mechanism in Snakes
(g) Aves- (i) Columba
(i) Origin of Birds
(in) Flight adaptations.
(h) Mammals-(i) Characters and distribution of Protothertria, Metatheria

(1) General organisation of primates.
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PAPERAV - D Shisk feumars
Time: 3 Hours) [Full Marks: 75
Comparative Anatomy:
Study of the following organ systems in the vertebrate groups:
(i) Integument, its derivatives and function.
(ii) Gastrointestial tract.
(iif)  Respiratory systems,
(iv)  Heart, Aortic arches.
(v) Brain,
(vi)  Evolution and fate of kidney. urinogential ducts, gonads,
(vii) Evolution of chondro-Splanchno & osteocranium.
Embryology:
() ~ Gametogenesis, Fertiization and Parthenogenesis.
(i)  Types of vertebrate eggs cleavages patterns,
(if)  Development of Amphioxus (upto the formation of coelom),
(iv)  Development extra-embryonic membranes in chick,
(v)  Placenta in mammals it development types and functions,
(vi)  Organogenesis of Heart, Brain and Eye in chick embryo.
N

"y

L
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PRACTICAL
200LOGY PART-I HONOURS - Da:shusha furans
PAPER: [Full Marks: 50
10

Time: 6 Hours]

1. Dissections.
(i Scoliodon and any Bony fish - Afferent and efferent branchial vessels .
(V, VII, IX, X) cranial nerves, Eye muscles and their nerve supply. Internal ear

Accessory respiratory organs.
Frog - Cranial nerves (V. VI, IX, X).

(ii)

(iii) Lizard - Arterial and venous system.

(iv) Pigeon - Arterial and venous systems, air sacs, flight (muscles with the origin
and insertion to tendoms).

(v) Mammals Neck nerve, Urino-genital organs.

2. Mounting: 05
Velum and Oralhood of Amphioxus, Ampulla of Lorenzini, respiratory membrance of air,
breathing-structures, scales of fishes, pecten and feathers, Mounting of chick embryo (24
& 48 hours). -

3. Permanent stained Preparation of paraffin sections provided. : 5
Spotting: 20
(1) Musecum specimens 2

4

(i) Slides Histology & Embryology
(ii) Bones Limbs of Frog Girdies Skull Varanus

Vertebrate Fowl & Rabbit ‘
5. Record and field work

l‘-



Da- shushvia Jawars PAPER-V (Theory)

Time: 3 Hours]
[Full Marks: 100
of which number 1 and 2 shall consist of objective (1 x

In all ten questions are to be set out .
15 marks and short answers (3 x 5) requinng question respectively and both shall span over
ents would be required to answer five questions. of which

the whole syllabus in the paper Stud

quest ion number 1 and 2 shall be compulsory.
Biochemistry, Physiology & Endocrinology
Biochemistry:
sification of of Amino Acids, Protein, Carbohydrate & fats.

(i) Structure and clas _
(i)  Metabolism of Carbohydrate Glycolysis. Glycogenesis and Kreb's cycle

(i) Beta-oxidation of fatty acids

(iv) Vitamins -Definition, Types and functions

(v)  pH. buffers and electrolyte dissociation

(vij Enzymes classification and mechanism of action

Physiology (Mammals):

1 Physiology of digestion, Respiration (Ventilation of lungs and transport of gases),
Excretion & Osmoregulation and circulation

2. Mechanism of thermoregulation.

3. Acid base balance.

4 Physiclogy of Vision and Hearing.

Endocrinology (Mammal):

1. Histo-physiology of the various endocrine giands.

2. Chemical nature and physiological actions of the hormones secreted by

Adenohypophysis. Neurchypophysis Adrenal, thyroid, Islets of Langerhans and

[Full Marks: 100

Gonads. .

Time: 3 Hours]  Swabn:' | Jarmess PAPER-
In all ten questions are to be set out of which number 1 and 2 shall consist of objective (1 x
15 marks and short answers (3 x 5) requiring question respectively and both shall span over
the whole syllabus in the paper. Students would be required to answer five questions, of which

quest ion number 1 and 2 shall be compulsory.
(Cell Biology, Genetics and Economic Zoology)

Cell Biology:
Ultrastructure & function of the following cell organelles-Plasma membrane,

P
mitochondria & golgi complex.

2. Ribosome & Protein synthesis.

3. Chromosomes & Giant chromosomes.

4.  Active transport across cell membrane.

Genetics:

trans on, genetic code and translation.

(i) Structure and Replication of DNA, transcriptio
Chromosomal e goneﬂc and cytological manifestations and
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Elementary idea of the common pests of paddy. wheat , sugarcane and vegetables

their control . . ‘
(vi)  Vectors of kalazar, malana and filaria, their biology mode of infection. prevention and

control e
Time: 3 Hours] SL‘J’ ~ ﬁg“""‘]— PAPER-VII (Theo [Full Marks: 100
are to be set out of which number 1 and 2 shall consist of objective (1x
3 x 5) requiring question respectively and both shall span over
uld be required to answer five questions, of which

v)

In all ten queshons
15 marks and short answers (
the whole syllabus in the paper. Students wo

quest ion number 1 and 2 shall be compulsory
(Evolution, Zoogeography & Paleozoology)

Evolution :
(i) Saurces of hereditary variations and their role in evolution

(ii) Principles of evolution, Lamarkism, Neo-Lamarkism, Darwinism & Neo-Darminism
(ii) Isolating mechanisms and their role in evolution
(iv) Mimicry and colouration

(v) Fossil history of Horse & Man
(vi) Introduction to population genetics and Hardy-Weinberg Law

Zoogeography and Paleozoology:

(i) Zoogeographical realms of the world, their boundaries and climatic peculiarities.
(i) Characteristic & Peculiar fauna of Oriental Ethopian and Auslralian regions.

(i) Charactenstics of Island fauna.

(iv) Theories & Principles pertaining to animal distribution
(v) Different geological eras of the world, their duration and climatic conditions ®

(vi) Faunistic Peculiarities of Paleozoic, Masozoic and Cenozoic eras.
(vii) fossils, their mode of formation & age determination,

PRACTICAL . <l s fumans
PAPER-VIIIA ~ (Full Marks: 50

(Biochemistry, Physiology & Endocrinology)

Time: 6 Hours]

1. Biochemistry: 10

1. Benedicts test for reducing sugar.
2. Molisch's test.
3. lodine test for starch and glycogen.
4. Ninhydrin reaction for glycine / tyrosine | tryptophan.
5. Millon's reaction for glycine / tyrosine / phenylelanine
2. Physiology:
Experiments 1o be performed in frog/ bird/ mammal (Two experiments each of
7 marks)-7 + 7 marks;
1. Enunmeration of total RBC.
2. Estimation of haemoglobine (gm/ 100 ml) in blood.
3. Determination of ESR of blood.
4 Determination of bleeding and clotting time.
5. Determination of O, uptake by terrestnal animal.
; g Simple he':l’t-b;:th and muscle curve by drum method.
! issection and display of any four the following endocrine glands
: %onna'%.myroid,z  Panciat ng glands in a mammal 8
. entification and comment upon the histological slides (four in number) of the 2X4=8
following: Pitutary, Adrenal, Ovary, Testes, Islets L i
it Ovary angerhanns, Thymus, Thyroid,
5.  Practical records- =
6.  Viva- 5

7+7 = 14
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Time: 6 Hours] PAPER-VIIIB - D Shus hna K, [Eull Marks: 50

(Cell Biology, Genetics, Paleozoology and Evolution)
1. Cells Biology- 10
1 Vital staining of secretary granules in Salivary glands of Cockroach and Mitochondria

in the buccal epithelium.

2. Genetics:
1. Acetocarmine stained squash preparation of the onion root tips and testes of
grasshopper fo demonstrate stages of mitotic and meiotic divisions respectively.

2. Acetocarmine preparation of the giant chromosomes of the chironomus/drosophila
larvae.

3. Evolution and Paleontology: 12
1. Serial homology is exhibited by the appendages of prawn.
2. Homology and Analogy as exhibited by the wings of birds, bat and insect.
3. Adaptive radiation as exhibited by beaks of birds and dentition of mammals.
4. Study of Fossils. Segr
4. Identification and comments upon the specimens/slides on Economic Zoology (3) 2X5=10
and Cytology (2). e
5. Practical Record 5
5

6. Viva







