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Eligibility for admission in First Year of B Sc. is 10+2 examination of any board with at least 50%
marks. As regards admission on reserved category seats government rules will be applicable.

SCHEME OF EXAMINATION

The number of the paper and the maximum marks for each paper together, with the minimum marks
required to pass are shown against each subject separately. It will be necessary for a candidate to pass in
the theory as well as the practical part of a subject/paper, wherever prescribed, separately.

Classification of successful candidates shall be as follows:

First Division 60% of the aggregate marks prescribed in Semesters
I to VI taken together

Second Division 50%

All the rest shall be declared to have passed the examination.

A For passing a candidate shall have to secure at least 40% marks in each course (Theory and Practical
separately).

A No division shall be awarded in Semesters [ to V.

A Whenever a candidate appears for a due paper examination, she will do so according to the syllabus
in force.

A A candidate not appearing in any examination/absent in any paper of term end examination shall be
considered as having DUE in those papers.
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Course Structure in Semester — I

Botany
Max. Min. .
Paper Code | Paper Name CIA ESE Marks Marks Duration
BOT - 101 | Algae, Fungi and Lichens 25 50 75 30 2 % Hr.
BOT - 102 | Microbiology and Plant Pathology 25 50 75 30 2 Y% Hr.
BOT - 103 | Practical 10 40 50 20 3 Hr.
Semester Total | 200 80
Zoology
Paper Code | Paper Name CIA ESE Dl,\[ii’l‘(s Dl,}/:lir“l;S Duration
700 — 101 Inver.tebrates: Classification and 75 50 75 30 214 Hr.
Special Features
Z0O0O —-102 | Cell Biology 25 50 75 30 2 2 Hr.
700 - 103 | Practical 10 40 50 20 3 Hr.
Semester Total | 200 80
Chemistry
Max. Min. .
Paper Code | Paper Name CIA ESE Marks Marks Duration
CHE - 101 | Inorganic Chemistry 25 50 75 30 2 % Hr.
CHE - 102 | Organic Chemistry 25 50 75 30 2 % Hr.
CHE - 103 | Practicals 10 40 50 20 3 Hr.
Semester Total | 200 80
Vocational Computer Application
Paper Code | Paper Name CIA ESE lx‘i’l‘{s hl,}/;'r':{s Duration
VCA - 101 | Computer Fundamentals - I 25 50 75 30 2 % Hr.
VCA -102 | PC Software - I 25 50 75 30 2 % Hr.
VCA - 103 | Practical 10 40 50 20 3 Hr.
Semester Total | 200

BOT-101: Algae, Fungi and Lichens

Max. Marks : 75

OBJECTIVE:
To educate the students about the diversity of algae, fungi and lichens. It will help to appreciate the
diversity of life forms, phylogenetic relationship, ecology and economic importance.

Min. Marks: 30
Duration : 2 % Hrs
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Unit I

Algae- General characters, Thallus organisation, Pigments, Reserve food material, Classification
(Fritsch), Economic importance, Algal bloom and Types of life cycle.
A General account of lichens

Unit I1

Important features and life history of: Cyanophyceae- Nostoc, Oscillatoria
Chlorophyceae- Volvox, Oedogonium

Xanthophyceae- Vaucheria

Phaeophyceae- Ectocarpus

Rhodophyceae- Polysiphonia

Unit 111

Fungi- General characters, Classification (Alexopolous & Mims, 1979), Economic importance,
Heterothallism, Parasexuality.
Important features and life history of:
Mastigomycotina- Phytophthora
Zygomycotina- Mucor
Ascomycotina- Eurotium, Peziza
Basidiomycotina- Puccinia, Agaricus
Reference Books:
e Smith, G.M. 1971. Cryptogamic Botany. Vol. I Algae and fungi. Tata McGraw Hill Publishing
Co. New Delhi.

e Sharma, O.P. 1992. Text Book of Thallophytes. Mc Graw Hill Pub.Co.
e Sharma, P.D. 1991. The Fungi. Rastogi and Co., Meerut
e Dube, H.C. 1990. An introduction to Fungi. Vikas Pub. House Pvt. Ltd. Delhi.
e  Gilbart, Smith, M. 1985. Cryptogamic Botany, Vol. I & II (2™ edition) Tata McGraw Hill
Publishing Co. New Delhi.
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BOT-102 Microbiology and Plant Pathology

Max. Marks : 75 Min. Marks: 30
Duration : 2 2 Hrs

OBJECTIVE:

Studying microbiology will be helpful in knowing the structure and nature of micro-organisms. Plant

pathology is relevant in understanding how and why various crops are attacked by insects and pests

(fungi, bacteria and viruses) and how to minimize the economic effect on commercial crops by these

pathogens.

Unit I
Classification of living world (Whittakar’s five kingdom classification)
Bacteria- structure, reproduction (Binary fission, transformation, conjugation & transduction). Gram
staining, economic and biological importance
General features of: Rickettsias, Archaebacteria and Actinomycetes

Unit I1

Virus- Structure, multiplication and transmission of virus (TMV & Bacteriophage)
Mycoplasma- structure and economic importance; Phytoplasma, Little leaf of brinjal
Infection of plants by bacteria and fungi

A general account of diseases caused by plant pathogens:

Bacterial diseases- Citrus canker, Tundu disease of wheat

Viral disease- Tobacco mosaic

Unit 111

Host parasite interaction, Important symptoms of plant diseases caused by fungi
Disease cycle and control of:
Fungal diseases- White rust of crucifers, Green ear disease of bajra, Loose Smut of wheat, Red rot of
sugarcane, Tikka disease of groundnut
Reference Books:
e C(lifton, A. 1985. Introduction of the Bacteria. Mc Graw Hill & Co. NewYork

e Bilgrami, K.S. and Dube, H.C. 2000. A text book of Modern Plant Pathology, Vikas Pub. New
Delhi

e Biswas, S.B. and Biswas, A. 2000. An introduction to virus, Vikas Pub. New Delhi.
e Mandahar, C.L. 1978. Introduction to Plant Viruses, Chand & Co. Ltd., New Delhi.

e Rangaswamy, G. and Mahadevan, A. 1999. Diseases of Crop Plants in India (4™ edition),
Printice Hall of India Pvt. Ltd., New Delhi
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BOT -103 Practical
Max. Marks : 50 Min. Marks: 20
Duration : 3 Hrs
NOTE:
Distribution of Marks:
Experiments: = 20 marks, Spots = 08 marks, Viva Voce: = 07 marks,
Record: =05 marks, Lab. Work=10*

Suggested Laboratory Exercises:
1. Study of genera included under algae and fungi.
Observation of disease symptoms in hosts infected by fungi, viruses, bacteria  and
Mycoplasma.

3. Section cutting of diseased material.
4. Gram’s staining of bacteria.
5. Study of crustose, foliose and other types of lichen thalli.
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700 -101 Invertebrate: Classification & Special Features
Max. Marks : 75 Min. Marks: 30
Duration : 2 2 Hrs
Objective: To teach student basic classification and characteristics of invertebrates and special
adaptations of these phyla.
Unit -1
General characters and classification of all phyla up to classes with examples; emphasizing on their
biodiversity & economic importance.

1. Invertebrate classification: salient features of various phyla and their classification upto
classes:
Protozoa,Porifera,Colenterata,Aschelminthes,Platyhelminthes, Annelida, Arthropoda,Mollusca,
Echinodermata.

2. General principles of taxonomy - concept of the Five Kingdom scheme.

Concept of Protozoa, Parazoa, Metazoa, Eumetazoa and levels of organization
Basis of classification of non-chordata: Symmetry, coelom, segmentation and embryogeny.
Unit — II
Protozoa: Reproduction and Mode of locomotion:Cilia, Flagella and pseudopodia.
Porifera: Spicules: calcareous, silicious. Canal system: Ascon, Sycon and Leucon
Coelenterata: Polymorphism, Corals and Coral reefs
Platyhelminthes: Parasitic adaptations: Morphological and Physiological
Aschelminthes: Life cycle with reference to Ascaris and its Economic Importance
Unit - I11

1. Annelida: Reproduction with reference to Earthworm. Locomotion:Setae and Parapodia

2. Arthropoda: Metamorphosis:Ametabolous,Hemimetabolousand Holometabolous Social
organization in Termites and Bees :Life Cycle, caste system and its economic importance

3. Mollusca: Foot and shells, Torsion with reference to Pila.

4. Echinodermata: Water Vascular system and its function

Reference Books :

e L.H. Hyman ‘The Invertebrates’ Vol LII,V — Mc Graw Hill CompanyLtd
R.L.Kotpal ‘Invertebrates’ Rastogi Publication
E.L Jordan and P.S Verma ‘/nvertebrate Zoology’ S.Chand and Company
R.D.Barnes ° Invertebrate Zoology’ 1986 W.B Saunders CO.
Barrington E.J.W. ‘Invertebrate structure and Function’ ELBS
P.S Dami and J.K Dhami ‘/nvertebrate Zoology’ S.Chand and CO
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700 -102 Cell Biology

Max. Marks : 75 Min. Marks: 30

Duration: 2 Y2 Hrs

Objective : To teach student basic structure of cell and its various organelles. It will help to develop
knowledge of the fundamental physiological and biochemical functions carried out by cells.

1.
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Unit -1
Introduction to Cell: Morphology, size, shape and characteristics of Prokaryotic, Eukaryotic Cell
(animal cell) basic idea of Virus and Cell Theory.
Cell-membrane: Characteristics of cell membrane molecules, Fluid-mosaic model of Singer and
Nicolson, Concept of unit membrane.
Cell-membrane transport: Passive (diffusion and osmosis) and active transport.
Nucleus: Structure and function of nuclear envelope, nuclear matrix, and nucleolus.
Structure and functions of Lysosomes, Centrioles and Basal Bodies.
Unit - 11
Structure and biogenesis of mitochondria; electron transport chain and generation of ATP
molecules.
Structure and functions of endoplasmic reticulum,ribosomes (Prokaryotic and Eukaryotic) and
Golgi complex
Structure and functions of cilia, flagella
Chromosomes: Morphology, chromonema, chromomeres, telomeres, primary and secondary
constrictions, chromatids, prokaryotic chromosome.
Giant Chromosomes: Polytene and Lampbrush chromosomes.
Chromosomal organizations: Euchromatin, Heterochromatin, Nucleosome concept.
Unit — III

a) DNA Structure, polymorphism (A, B and Z type) and replication (semi-conservative

mechanism), elementary idea about polymerases, topoisomerases, single strand binding protein,

replication forks(Both unidirectional and bidirectional), leading and lagging strands, RNA

primers and Okazaki fragments,

b) RNA structure and types (mRNA, rRNA and tRNA) and transcription (elementary idea

about polymerases, capping, poly A tail, exon and introns).

2. Transcription and Translation (Protein synthesis): Mechanism of Transcription, Translation
Reference Books :

Lodish, Berk, Zipursky, Matsudaria, Baltimore, Darnel. ‘Molecular cell Biology’ W.H.
Freeman and Co. New York.

Wayne . M. Becker, Lewis J. Cliensmith, Jeff Hardin ‘7he World of Cell’ Pearson Publication
J. Darnell, H. Lodish and D. Baltimore. Molecular Cell Biology. Scientific American Books,
Inc., USA.
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e E.D.P. De Robertis and E.M.F. De Robertis Jr. Cell and Molecular Biology. Lea & Febiger
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700 -103 Practical
Max. Marks : 50 Min. Marks: 20

Duration : 4 Hrs
Note
1. With reference to whole mounts and museum specimens, in case of unavailability of certain animal
types, diagrams, photographs, models and digital techniques etc.will be substituted. Study will include
classification (up to orders) with diagnostic characters and comments.
2. Candidates will keep a record of all work done in the practical class.
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I Study of animals from their natural habitat, e.g. Amoeba, Paramecium, Euglena, Hydra,
freshwater sponge, Daphnia, Cyclops, etc. Culture of Paramecium and Euglena in the laboratory and
study of its Structure, lifeprocesses and behaviour in the living state.
II Permanent preparations of: Gemmules and spicules in sponges,Obelia colony and Daphnia
III Study of invertebrate types.
Protozoa: Trypanosoma, Giardia, Entamoeba, Elphidium(Polystomella), Foraminiferous shell,
Monocystis, Plasmodium, Paramecium, Paramecium showing binary fission and conjugation, Opalina,
Nyctotherus, Balantidium, Vorticella.
Porifera: Leucosolenia, Euplectella, L.S. of Spongila and T.S. of Sycon,spicules, spongin fibres,
gemmules.
Coelenterate: Millepora, Physalia, Vellela, Aurelia, Alcyonium, Gorgonia, Pennatula, Sea anemone,
Stone corals, Obelia colony and medusa.
Ctenophora: Any Ctenophore
IV External features and Anatomy
Earthworm: External features, general viscera and alimentary canal, reproductive system, nervous
system.
Prawn / Squilla: External features, appendages, alimentary canal and nervous system
Note: External features and anatomy will be studied preferably by digital techniques and alternatives.
Whenever live animal will be studied, it will be either pest or culturable species without paining them.
V Exercises in Cell Biology
1 Squash preparation of onion root tip for the study of mitosis.
2 Study of giant chromosomes in salivary glands of Chironomous or third instar larva of Drosophila.
3 Study of Cell permeability.

Scheme of External Practical Examination
Time: 4 hrs. Max. Marks: 50 (External + Internal Practical)

1. Anatomy (Digital dissection & diagram) 04
2. Permanent Preparation 05
3. Exercise in Cell Biology 05
4. Spotting (1-8) 16
5. Live Zoology Report/Visit to Zoo /Tour to a sanctuary 05
6. Viva 05

Total 40
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CHE - 101: Inorganic Chemistry

Max. Marks : 75 Min. Marks: 30

Duration : 2 % Hrs

Objectives: This paper will help the students to study atomic structure and periodic properties

1.

1.

Unit -1
Atomic Structure
Idea of de-Brogile matter waves, Heisenberg uncertainty principle, atomic orbitals, Schrodinger
wave equation, significance of ¢ and @2, quantum numbers, shapes of s, p, d orbitals. Electronic
configurations of the atoms, stability of half-filled and completely filled orbitals, relative energies
of atomic orbtials, anomalous electronic configurations.

. Chemical Bonding

Covalent Bond — Valence bond theory and its limitations, directional characteristics of covalent
bond, various types of hybridization and shapes of simple inorganic molecules and ions. Valence
shell electron pair repulsion (VSEPR) theory to NH3, H30", SF4, CIF3, ICl2, and H>O. MO theory,
homonuclear and heteronuclear (CO and NO) diatomic molecules, Comparison of VB and MO
approaches, multicentre bonding in electron deficient molecules, bond strength and bond energy,
percentage ionic character from dipole moment and electronegativity difference.
Unit - IT
Periodic Properties

11
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Atomic and ionic radii, ionization enthalpy, electron gain enthalpy and electronegativity-
definition, methods of determination and trends in periodic table, applications in predicting and
explaining the chemical behaviour.
2. Ionic Solids
Ionic structures, radius ratio and coordination number, limitation of radius ratio rule, lattice
defects, semiconductors, lattice energy and Born-Haber cycle, solvation energy and solubility of
ionic solids, polarizing power and polarisability of ions, Fajan’s rule. Metallic bond- free electron,
valence bond and band theories.
Unit - 111
1. s-Block Elements
Comparative study, diagonal relationships, salient features of hydrides, solvation and
complexation tendencies including their function in biosystems.
p-Block Elements
Comparative study (including diagonal relationship) of groups 13-17 elements, compounds like
hydrides, oxides and halides of groups 13-16, hydrides of boron-diborane and higher boranes,
borazine, borohydrides.
Reference Books:
e J.D.Lee: Concise Inorganic Chemistry, E.L.B.S.

e F.A.Cotton & G. Wilkinson: Basic Inorganic Chemistry, John Wiley.
e Douglas, McDaniel and Alexander: Concepts and Models in Inorganic Chemistry, John Wiley.
e D.F.Shriver and P.W.Atkins: Inorganic Chemistry, Oxford University Press.
e G.L.Miessler and Donald A. Tarr: Inorganic Chemistry, Pearson Publication.
e Gary Wulfsberg: Inorganic Chemistry, Viva Books Pvt. Ltd.
e Puri, Sharma, Kalia: Text book of Inorganic Chemistry, Vishal publications, Jalandhar.
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T fAgd o 3R | ufcrrd A T

gorg 11
@) o § aafidar — WAV den smafe ST, MMM $oll, SoldgE awdr SR fagd
FOT — URHTYT, SRIFd ®I FMEiRd &1 o1 AR, sad Rt § g7a o # uRadd, 9 o1 &
MR TR IIFRMS O DI ARAT TAT THRI IUIRT
@) smafe St — e WEAN, BT gura dn wH |3, e s M @ dEmn,
STl FfCAl, s, Seld Holl ol g — 2a) o, [JaARIed SHoll AR ARFD SRT Bl
fdoTdd, gdor e¥dT qm 3l &I gaurdl, B +19¥, dgifcad v, qad gelacl, alold av dofl

Ty g
gsars 111

(31) S slid dd —
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oA e, fdwel FF, ggglsel & SIWeEih Ul 59 [Aeadd el Hqgatd &I i,

SNSRI GEDIE

(@) P =il da —

13—17 O9E Tl &1 qoaicid egde (Qevl awm), 13—17 g & cIsglsel, AEAEs!
SAgSd Bl 1 YRR, IR BIggigs, SISARA AT Iod IR+, IRIGIH, dRITESISS

CHE - 102 Organic Chemistry

Max. Marks : 75 Min. Marks: 30

Duration : 2 2 Hrs
Objectives: This paper will help the students to study the structure and bonding and
Stereochemistry of organic compounds and will help them understand their application in
present world.

Unit -1
Structure and Bonding
Hybridization, bond length and bond angles, bond energy, vander Waals interactions, inclusion
compounds, clatherates, charge transfer complexes, resonance, hyperconjugation, aromaticity,
inductive and field effects, hydrogen bonding.

. Mechanism of Organic Reactions

Curved arrow notation, drawing electron movements with arrows, half-headed and full headed
arrows, homolytic and heterolytic bond fission. Types of reagents-electrophiles and nucleophiles.
Types of organic reactions. Energy considerations. Reactive intermediates, carbocations,
carbanions, free radicals, carbenes, arynes and nitrenes (with example). Assigning formal charges
on intermediates and other ionic species.

Unit - 11
Alkanes
Methods of preparation (with special Suggested to Wurtz reaction,Kolbe reaction, Corey-House
reaction and decarboxylation of carboxylic acids), physical properties and chemical reactions of
alkanes. Mechanism of free radical halogenation of alkanes: orientation, reactivity and selectivity
Cycloalkanes
Nomenclature, methods of preparation. chemical reactions, Baeyer’s strain theory and its
limitations. Ring strain in small rings (cyclopropane and cyclobutane), theory of strainless rings.
cyclopropane ring: banana bonds

Unit — 11

. Alkenes

Nomenclature of alkenes, methods of preparation, mechanism of dehydration of alcohols and
dehydrohalogenation of alkyl halides, regioselectivity in alcohol dehydration. Saytzeff rule,
Hoffmann elimination, physical properties and relative stabilities of alkenes. Chemical reactions of
alkenes-mechanisms involved in hydrogenation, electrophilic and free radical additions,
halogenation, hydrohalogenation, Markownikoff’s rule, hydroboration-oxidation, oxymercuration-
reduction. Epoxidation, ozonolysis, hydration, hydroxylation and oxidation with KMnOs,
Polymerization of alkenes. Substitution at the allylic and vinylic positions of alkenes. Industrial
applications of ethylene and propene.

. Alkynes

Nomenclature, structure and bonding in alkynes. Methods of preparation, chemical reactions of
alkynes- hydrogenation, halogenation, hydrohalogenation, hydration, hydroboration and
hydroxylation, ozonolysis of alkynes, acidity of alkynes, mechanism of electrophilic and
nucleophilic addition reactions, metal-ammonia reductions, oxidation and polymerization, acidity
of alkynes, characteristics of terminal alkynes.

. Dienes- Nomenclature and classification of dienes: isolated, conjugated and cumulated dienes.

Structure of allenes and butadiene method of formation, polymerization. Chemical reactions-1,2
and 1,4 additions, Diels-Alder reaction.

Reference Books:
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T.W.Graham Solomons: Organic Chemistry, John Wiley and Sons.
Peter Sykes: A Guide Book to Reaction Mechanism in Organic Chemistry, Orient Longman.
E.L.Eliel: Sterochemistry of Carbon Compounds, Tata McGraw Hill.
I.L.Finar: Organic Chemistry (Vols. I & 1), E.L.B.S.
Jerry March: Advanced Organic Chemistry, John Wiley and Sons.

CHE - 102 e wa™E+
Jferhad 3 : 75 gAdH 3D : 30
afer : 21 €
garg — 1
(31) G@HET qAT €9 — DBV, I oIHIS TAT IR DIV, g SGoff, arvexdrel g fohar,
|G AP, FloRTH AL RIFRRY AP, JgATE, ATEGHT WHSHAT, UROT TAT &3
UHTd, BISSIoTd awe |
(@) srdfe siffepaten @ femfafty — 9w IR dodw, soag Tt & IR gRT qwIi=T, emer
RR 7 g1 RR a0 IR, 9919 Quaier g fagad, IfAeEdd! & bR Sodc= el daT A1fie el
RN AMHITAT & TBR, Holl AR, AMAHIT Fedaxl] — BRI, BIGRINIA, K oA,
P, VRIS qAT A8 (STTERVT Afed) Feggaidi ql =T A Wil W 3iuarRe a9 |
gars — I
@) Tedd — faa R @S af o If, dR— T=9 &If, FEiffas rdl &
fapraifaaiiarer & faRre ded o) Wifde den e qor| sareieRer Jffhar Jad Jeld
foranfafer, srfwfamama srwforarelierar ok avor efwa |
(@) Wrgdel Yedd — G, fOREE fafedl seafe sifdfhar, 9w a1 faqfiar IH:&ITI g
AT, ofg 9o Hawi H 9o [Agfa (Argdell e — |gddl ge) [Aafifad™ aaar &1 g,
AT Al YU Told, Haell a7 |
sorg — 111

(SI)QF#FI i— TR, iﬁw#ﬁfﬁﬁmiﬁﬁmﬁﬁaaﬁwawm
gdllgs & fa |q5|s§|6c4|\:1~1|q>w| D1 fharfafs, Iow Rigra 8mHaE faas, k,c'dol'-ll & Hifad o1
JMUfETd M, Uohld &) D sﬁrﬁo‘&rrif — SIsglxﬂﬂldnw smcr;HHSI T G D 1T,
ABIFDIG B T TAGTIDHRY, ETSolealSlThRUl  BISSaRIBRI—3ITRITHRUT,  ATRIARIHRT
YT,  VARIIAROT,  INGIMRIUeed, o Ao, giggiadierare, KMnOs: g1
JHTRINPROT—agADBIHRYT B fhanfafey, Vforfers ufirenus, famgfores gfaRenud, vefi= dom ude @
3iTeNfiTe JIgUT |

(@) VoPIsT — AHGRY, WA qT dwF foved AR, e sifwfhar—arserem e,
SATSTIDRUT BISSIARIBRYT 3R BISSIRITIDRYT, AT IUECH, UchlgHdl ®I IFIdl, Soldg gl
ABETE! TRTIHD TWATHAT BT HATAR, STg—smIar e, sﬁwﬂqow AT IADIDNT |

(W) S8 — TR 9 TH ygdl Ggfaa, e iR de-il S1gea Ueld dor @J@?ﬂé—v{ P
TN, fovew fafelt smafae sfafhat —12 @R 14 — I IfAfhan, e Uosw
JHAATHATY, TADIDROT |

CHE -103 Practicals
Max. Marks : 50 Min. Marks: 20
Duration : 4 Hrs
Objectives: To develop in them an instinct to understand the practical applications of various concepts
of Chemistry.

1. Inorganic Chemistry
Semi-micro Analysis- separation and identification of four ions, cation analysis from Groups I, II,
III, IV, V and VI, anion analysis including interfering radicals.

2. Organic Chemistry
Laboratory Techniques.(Any Three)
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a) Calibration of Thermometer
80-82° (Naphthalene),113.5-114° (Acetanilide)
132.5-133° (urea), 100° (Distilled Water)
b) Determination of Melting Point
(Naphthalene),80-82° ,Benzoic acid 121.5-122°
Urea 132.5-133 ©, Succinic acid 184.5-185°
Cinnamic acid 132.5-133°,Salicyclic acid 154.5-158 °
Acetanilide 113.5-114° m-Diniitrobenzene 90°
p-Dichlorobenzene 52° Aspirin 135°
¢) Determination of boiling points
Ethanol 78°, Cyclohexane 81.4° , Toluene 110.6°, Benzene 80°
d) Mixed melting point
Urea-Cinnamic acid mixture of various compositions (1:4, 1:1, 4:1)
e) Distillation
Simple distillation of ethanol-water mixture using water condenser.
Distillation of nitrobenzene and aniline using air condenser
f) Crystallization
Concept of induction of crystallization
Phthalic acid from hot water (using fluted filter paper and stemless funnel)
Acetanilide from boiling ethano
Benzoic acid from water
g) Decolorisation and crystallization using charcoal
Decolorisation of brown sugar (sucrose) with animal charcoal using gravity filtration.
Crystallization and decolorisation of impure naphthalene (100 g of naphthalene mixed with 0.3 g
if Congo red using 1 g decolorising carbon) from ethanol.
h) Sublimation (Simple and Vacuum)
Camphor, Naphthalene, Phthalic acid and Succinic Acid.
Reference Books:
e P.R. Singh, D.S. Gupta and K.S. Bajpai: Experimental Organic Chemistry Vol. 1&II, Tata
McGraw Hill.
e R.K. Bansal: Laboratory Manual in Organic Chemistry, Wiley Eastern.
e B.S. Furniss, A.J. Hannaford, V. Rogers, P.W.G. Smith and A.R. Tatchell: Vogel’s Textbook of
Practical Organic Chemistry, ELBS.
e J.B.Yadav: Advanced Practical Physical Chemistry, Vol. I-Physical, Goel Publishing House.
e J.N. Gurtu and R. Kapoor : Advanced Experimental Chemistry, Vol. I-Physical, S Chand & Co.
e Svehla: Vogel’s Qualitative Inorganic analysis, revised, Orient Longman.

CHE - 103 yraifire
Jferhad 3 : 50 gAdH 3D : 20
Iafer : 3 ©e
1. IPpEIS AT
AT geer — gergaxer ar wRieror | g [ 1L I IV, Vaen VI 4 & &8 9R g o
TRITOT — R0 O q1ee g ot 8 el © |
2. IFEfId TEEIA
gatlner wfafaferar (@ =)
(a1) argardy &1 3flme
80 — 82°C UM, 1135—114'C URIeUfclsS

1325 — 133 RIT, 100°C ARG STeT
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@) TeATe feizor

U 80 — 82°C, dwlgd T 121.5 — 122°C

IRAT 1325 — 133C, AfKNATD 37T 184.5 — 185°C

RMf® et 1325 — 133°c, WAferTsford 1% 1545 — 158°C
URICUfeSS 1135—114'C, Hel — SSAIScIduiA 90°C

IRT — SRF@ERESIT 52, YRARA 135°C

() Taue fAreEiRor
TIHle 78, ASTARaA 814 °C, Sl 1106 °C, dGilT 80°C

() MBa Teie — IRAT R s fsor & fAf=T dees (14, 101, 4:1)

C)EINER]
STl ST BT STt e 9 e, Aggidsi — Ul fAsr &1 9y At | e

(GRERCCIERL]

foheeeliRUT &l IUART BT BT Rigr,

T Tl | RN @1, STa | d9lis®d 37l &1, TH o I dferd ol (@rfaferd fheer 1=
TAT EIRTBIE DY gIRT |

(@) IRPIT § fIRSHERer T fheeliaryl o fheey I 9, Sg IRPIA §RT R Iadhs
(geprol) BT fARSHHRT, 3 ~Uel (100 U™ Auerelie) 5 0.3 U™ Sl XS Bl foheceliaxo
(ST ) qT faRSHaxT |

(@) Seduraq (v e fafa)
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Core Structure in Semester — 11

Botany

Paper Code | Paper Name CIA ESE Dl,\[/g'r’l‘(s Dl,}/:‘ir“l;S Duration
BOT -201 | Bryophytes and Pteridophytes 25 50 75 30 2 2 Hr.
BOT —202 | Cell Biology 25 50 75 30 2 % Hr.
BOT — 203 | Practical 10 40 50 20 3 Hr.

Total | 200 80

Zoology

Paper Code | Paper Name CIA ESE Dl,\[/g'r’l‘(s Dl,}/:‘ir“l;S Duration
700 - 201 Genetics and Evolution 25 50 75 30 2 % Hr.
700 - 202 Developmental Biology 25 50 75 30 2 % Hr.
Z00 —203 Practical 10 40 50 20 3 Hr.

Total | 200 80

Chemistry

Paper Code | Paper Name CIA ESE 1\1,\[/2 2:1‘('5 1\1,}/:‘ irnl;s Duration
CHE - 201 Physical Chemistry 25 50 75 30 2 %, Hr.
CHE —202 | Organic Chemistry 25 50 75 30 2 % Hr.
CHE - 203 | Practical 10 40 50 20 3 Hr.

Total | 200 80

Vocational Computer Application

Paper Code | Paper Name CIA ESE hl/}ii’l‘(s Dﬁir“l;s Duration
VCA -201 Computer Fundamentals — 11 25 50 75 30 2 2 Hr.
VCA -202 PC Software — 11 25 50 75 30 2 2 Hr.
VCA -203 Practical 10 40 50 20 3 Hr.

Total | 200
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BOT-201: Bryophytes and Pteridophytes
Max. Marks : 75 Min. Marks: 30
Duration : 2 %2 Hrs

OBJECTIVE:
Study of bryophytes will help the students to understand their role as pioneers in plant communities.
Pteridophytes (ferns) have been the subject of research for their ability to remove some chemical
pollutants from the air. Some are significant weeds and also play a role in mythology and medicine.
Studying pteridophytes will enrich the knowledge of students about them.

Unit -1
Bryophytes- General characters, Classification, Economic and Ecological importance
Structure and reproduction in:
Hepaticopsida- Marchantia
Anthocerotopsida- Anthoceros
Bryopsida- Funaria

Unit I

Pteridophytes- General characters, Classification, Stelar system
Important characteristics of: Psilophyta, Lycophyta, Sphenophyta and Pterophyta

Unit 111

Structure and reproduction in: RAiynia, Lycopodium, Selaginella, Equisetum, Pteris and Marsilea
Reference Books:

e Smith, G.M. 1971. Cryptogamic Botany. Vol. II Bryophytes and Pteridophytes. Tata McGraw
Hill Pub. Co. New Delhi.
Sharma, O.P. Text book of Pteridophyta. McMillan India Ltd.
Puri, P. 1980. Bryophyta. Atma Ram and sons Delhi
Vashishta, B.R. 2002. Botany for Degree Students. S.Chand and Co. New Delhi.
Vashishta, P.C. 2002. Pteridophytes. S.Chand and Co. New Delhi.

BOT-201:91A%BTSCT U SReIBEeT
Jferhad 3 : 75 gAdH 3D : 30

qafer: 2% ©@e
EEAE]
TRATHISCH : AT e, IRfieRor, anfdfe ud Sifds g«

ARG Ud S
feufemifeast — a7 /~rar
TRNRRICITST — grifvg
SRfSTST — 777
sHE ||

<REBIgTE: AT deTor, aiffaror, I d=F
Sl FAETU— HASAhISTT ATSHIBISE] ThIAThISel Ud SRIBISCl

3P ||
AT Ud SI:
ISITTL TISBITNISTE Wclfordar saiviics 2w ud grffforar
gwIfad e
o NI SIS 2018 SRSIBIZET T Ufordde Al &l Ud SAYR
o I G I 2018 FRIBISCH URTT AR T S SAYR
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BOT-202: Cell Biology
Max. Marks : 75 Min. Marks: 30
Duration : 2 2 Hrs
OBJECTIVE:
To introduce the students with cell structure and function of cell and cell organelles. The content of this
paper is designed to provide students with a background of chromosome organisation, structure &
function of DNA and cell division.
Unit-1

Structure of Prokaryotic and Eukaryotic cell
The cell envelopes: structure and function of Plasma membrane and Cell wall
Structure and function of cell organelles: Golgi body, Endoplasmic reticulum, Peroxisome, Vacuole,
Mitochondria, Chloroplast, Ribosome and Centriole

Unit-11
Nucleus: Structure and function of Nucleus and Nucleolus

Chromosome organisation: Structure, Euchromatin and Heterochromatin
Chromosomal alterations: Deletion, Duplication, Translocation and Inversion

Unit-I11
DNA: Structure, Types (A, B, C and Z), Replication and DNA-protein interaction (Nucleosome Model)
Genetic code, Satellite and Repetitive DNA
Cell cycle: Steps, Regulation and control
Cell division: Mitosis and Meiosis, Significance
Reference Books:

e Alberts, B., Bray, D., Lewis J. Raff., M., Roberts K. & Watson I. D.1999. Molecular Biology of
Cell. Garland Pub., Co. Inc. New York, U.S.A.

e Gupta, P.K. 1999. A text book of Cell and Molecular biology. Rastogi Pub. Meerut, New Delhi.

e Kleinsmith, L.J. and Kish. V.M.1995. Principles of Cell and Molecular Biology (2" edition).
Harper Collins College Pub., New York. U.S.A.

e Wolfe, S.L. 1993. Molecular and Cellular Biology. Wadsworth Pub. Co., California U.S.A.

BOT 202: if¥emr fagm™
e b : 75 gdH 3D : 30
Jafer : 2, €
3PS |

UIhRMCh Td FhRATEH BIfADT BT T
JMERTT: TATSHT fReet! @ ARaAT Ud w1, it fafed & 9T vd &
PIAMBINT P TRTAT Td BRI MoolIbd, 3id: g SirferaT,
WRiE, RfFTpd, Ay, dFeRIRe, JISaE Td A iald
EEaEE
P Ud dfvadl H a9l Ug B
ONE IS AR, gehiHfed Ud feexihifes
oRE faueT: Srefier, faod, ufdelod, giRTeibeH
sBIg |1
SLTAY: IR, YhR (QALHL vd ore), fg7oH, Ly uIicH fdfean (i
SISIS)
AR He, Acese Ud Rdifefeg uau
PIRNGT ah: s, e+ v g
PIRMDT faTe: Aol vd R faurer vd wecrdn
g gead
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o TN ISl 2018 HIRIHI s I 41 Ta SAYR
o vl U 1 2018 BIRIBI A AR &1 T IR

BOT- 203 Practical
Max. Marks : 50 Min. Marks: 20
Duration : 3 Hrs
NOTE:
Distribution of Marks:
Experiments: = 20 marks, Spots = 08 marks, Viva Voce: = 07 marks,
Record: =05 marks, Lab. Work= 10*marks

SUGGESTED LABORATORY EXERCISES:
1. Study of morphology, reproductive structures and anatomy of the examples cited in the theory
under Bryophyta and Pteridophyta.
2. To study the cell structure from onion peels, demonstration of staining and mounting method
3. Comparative study of cell structure in onion cells, Hydrilla and Spirogyra.
4. Study of plastids to examine pigment distribution in plants (e.g. Cassia, Lycopersicon and
Capsicum).
Examination of electron micrographs of eukaryotic cells with special reference to organelles.
6. Examination of electron micrographs of viruses, bacteria, cyanobacteria and eukaryotic cells for
comparative cellular organisation.
7. Examination of various stages of mitosis and meiosis using appropriate plant material (e.g. root
tips and flower buds of onion).

9]

BOT 203: U=IfiTs
Jferhad 3 : 50 g 3D : 20
3afer : 3 e
e
3fpT BT T

TANT— 20 3, Uge— 08, 3 HIRIp URIEN—07 3ih
RpTe— 05 3iPp, TANTATAT HRI— 10 3P

ATAd Ui rare—

1. gATHIZST Ud CReEMmEel @ Jgifad Uegaad # Y I STIER0N BT SMHIRa),
ST AT U4 eRING BT 3eag=

2. QTS BT YUl f3reell W BIRIGl FRAT bl e+, Ao Ud faveq fafei gro
ENE]

3. WIS, BIShSCll Td WTSINAITSRT &1 BIRTHT BT JATHD eI

4. UIQUl | guie fIARUT SEM B WIRTS BT EdIH (SRAT, crsdufie ud
CaISS )

5. HRANCH BIRTBIRAT BT Feldel- ATSHIUTHT BT HIRIBIT & [y HeH H 13+

6. IS, SIATY], ASANICIRAT TG b RANCH BIRBIRAT H JAAHD BIRIDIA FIST
2q SolgglF HAIGhIUThI BT JeI-

7. FYfIT UIGY AT SUANT HRA gY HAGAY UG AGAUT Bl AT sraRerair &1
LY (ISTER0 WISl ol feu g gog dferann)
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700 -201 Genetics and Evolution

Max. Marks : 75 Min. Marks: 30

Duration : 2 % Hrs

Objective : To make the students understand the basic principles and components of genetics and to
understand the basic features of evolution

1.

N —

(98]

2.
3
4,

Unit I

Cell reproduction:

a. Interphase nucleus and cell cycle S, G-1, G-2 M-phase.

b. Mitosis: Phases and process of mitosis, structure and function of spindle apparatus,

anaphasic movement.
c. Meiosis: Phases and process of meiosis, synapses and synaptonemal complex, formation
and fate of chiasmata and significance of crossing over.
Mendelism: Brief history of genetics and Mendel’s work, Mendelian laws, their significance
and current status, chromosomal theory of inheritance.
Chromosomal mutations: Classifications of chromosomal mutations, translocation, inversion,
deletion and duplication, variation in chromosomal number; haploidy, diploidy, polyploidy,
aneuoploidy,euploidy and polysomy.
Unit 11
Linkage and crossing over; elementary idea of chromosome mapping.
Genetic interaction: Supplementary genes, complementary genes, duplicate genes, epistasis,
inhibitory and poymorphic genes, multiple gene inheritance, ABO blood groups and Rh factor
and their significance
Cytoplasmic inheritance.
Sex determination- types and genic balance theory, Dosage compensation
Unit IIT

. History of evolutionary thought —Lamarckism, Neo-Lamarckism, Darwinism and Neo-

Darwinism. Evidence of evolution.

Natural selection (differential reproduction), genetic basis of evolution, speciation
Variations, Isolation and Adaptations and their role in evolution.

Study of extinct forms: Dinosaurs, Archaeopteryx .Geological time scale (Basic idea).

Reference Books:

Gardner, E.J, Simmons, M.J. Snustad, D.P.. Principles of Genetics

Pierce, B.A Genetics :A Conceptual Approach

Daniel .Hartl, Elizabeth W. Jones Genetics: Principles and Analysis

Veer Bala Rastogi Organic Evolution (Evolutionary Biology)

Brian K.Hall, Benedikt Hallgrimsson. 2014 Strickberger’s Evolution.5" Edition.Jones &
Bartlett Student Edition

Z00- 201 JEiR® vay o9 — faara (Sgfasm)

Jferpad b - 75 AdH D : 30

a9y ; 2% °3e

I -
o NIRRT AR 1 3MfVad EREAT UaHq S 1T & ax | fJemfRar o1 sraerq FRr=n

1.

AR & AR g Uad gchl & ar 4 el oI gemr
ST — fABrT & SRR FeTo & IR H 31 BT

g% 1
BIRTST YT -
a. geXB Bxd Ud IR ah( S, G-1, G-2, M ) T=zor
b. A faHIe © =R T T, & IUBRT Bl T T B, YATBSI T
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c. AehPEN fawe - =Rur 9 o, g 9 RE<iNAE Agd, drsod &1 FEvT gaq
qfqw, 9 fafra &1 98

2. AvVSAAIR : ARG HT Fera SN Uaq Wvsd & R, HUsd & [, $9P A d
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uwﬁ%ﬁl BASEAT
1. SF, uredl va td. &. 48, SIRE Sifdel Ua seaiftel, R.ALEl |, SagR
2. Ef 37S, 2017 DIl faemU ALalwe SR
3. WA 4T @1 2017, SIf¥eT g, RdLSl SR
700 -202 Developmental Biology
Max. Marks : 75 Min. Marks: 30
Duration: 2 %2 Hrs
Objective

This course aims at laying strong foundation for developmental biology with regard to the principles
and the study of model organisms.

1.

Unit -1
Gametogenesis: Spermatogenesis and Oogenesis
a) Formation of egg and sperm
b) Vitellogenesis
Fertilization: Activation of ovum, essence of activation, changes in the organization of the egg
cytoplasm.
Unit - 11
Cleavage: Definition, types of cleavage, planes and patterns Significance of cleavage,
morulation and blastulation. Gastrulation : definition, fate maps, morphogenetic cell
movements,significance of gastrulation.

Embryonic induction; primary organizer, differentiation, competence

3. Regeneration Types- Morphollaxis and Epimorphic regeneration,regeneration abilities in

different animals. Amphibian limb regeneration
Unit — 111

Embryonic adaptations-elementary idea of cledoic egg. Extra-embryonic membranes in chick.

Placentation in Mammals: Definition, types,classification on the basis of morphology and
histology, functions of placenta

. Elementary idea about Xenobiotics, teratological effects of Xenobiotics.

22



4.

SGCA/B.Sc.Biology/2015-16
Stem Cells: types and applications

Reference Books :

Scott F Gilbert. Developmental Biology. Sinauer Associates

o Lewis Wolpert. Principles of Development. Oxford University Press.
e Veer Bala Rastogi. Developmental Biology and Embryology.
o T. Subramoniaran. Developmental Biology. Narosa Publishers
Z00- 202 uRRge Sifaat
Jferpad e : 75 A AP : 30
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700 -203 Practical

Max. Marks : 50 Min. Marks: 20

I11.

Duration: 4 Hrs

Microscopic Techniques

a. Organization and working of optical microscopes: dissecting and compound microscope.
Permanent preparations of Paramecium, Neries Parapodia ,Cyclops.
Exercises in Genetics

1. Study of Drosophila: Culture of Drosophila, Life — cycle

2. Identification of male and female Drosophila.

3. Identification of wild and mutant (yellow body, ebony body, vestigial wings, white eye

and vestigial ebony mutants) of Drosophila.

4. Study of permanent prepared slides: Drosophila: sex comb, salivary gland chromosomes,
Barr bodies.
Identification of blood groups (A,B,O and Rh Factor)
6. Numerical problems related to genetics.

W
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IV. Drosophila culture and maintenance: Preparation of temporary and permanent culture of
Drosophila

V. Exercises in Developmental Biology
1. Study of development of frog/toad with the help of:
Observation in Nature/ charts/ models/ digital techniques: Eggs,cleavage, blastula, gastrula,
neurula, tail-bud, hatching, mature tadpole larvae, metamorphic stages, toadlet /froglet.
2. Study of development of chick with the help of
Whole mounts: 18 hrs, 21 hrs, 24 hrs, 33 hrs, 72 hrs and 96 hrs. of incubation period embryos
3. Study of various foetal envelopes in a 10-12 day old chick embryo(amnion, chorion, allantois
and yolk sac).

Note:

(1) Use of animals for dissection is subject to the conditions that these are not banned under the
Wild Life (Protection) Act.

(i)  We will not procure Museum Specimens now onwards and will use charts / slides / models /
photographs and digital alternatives in case of need. We will arrange for visit of students to
already established museums.

Scheme of External Practical Examination

Time: 4 hrs. Max. Marks: 50 (External + Internal Practical)
1. Exercise in Genetics 06
2. Exercise in Developmental Biology 06
3. Permanent Preparation 05
4. Microscope structure & function 05
5. Spotting (1-4 08
6. Project Report & Record 05
7. Viva 05
Total 40
Z00- 203 YIS
Jiferepad b : 50 gAdH 3D : 20
qHY : 49
TART B gl
I. geaceft aaal

1. SR el a1 WIS g B gonell : faweeT @ wyE qea |
1. geocefta s wiss - R, MR\ WRmifer, dsaasd
NLIHa R § =
1. SIS &1 FLTIF : Slad — Th qAT Faehq B TGN |
2. TR 9 AT SNl & ggdM™
3. SiTell SauRafda (fiem IRR, TaMl IRKR, el U, dA%e iRg 9 Iravyl udEl
SuRafid) Srfthe &1 g
4. W wWIgSd &I I : SMNIhell : Had B, AR T2 ORF, RSB d A4
5. X B! DI U (AB O49g Rh W)
6. SMIAIRID F =T ifbe T |
IV.SIOI%dl BT Hear 9 SHB! @I = R 7 SRR HoaR BT faferit
V. uRae Sifaar
1. 4@/ <is @I YUIia! & =1 ¥erar | seue -
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6. Ulvide RUld 7 yrifiie &rd fqaxforer 05
7. #Hifg® 05

Bl 40

CHE - 201 : Physical Chemistry
Max. Marks : 75 Min. Marks: 30
Duration : 2 2 Hrs
Objectives: This paper will help the students to study the Gaseous state, Solid state and Solutions and
will help them to understand their application in present world.
Unit I
1. Solid State
Definition of space lattice, unit cell. Laws of crystallography-(i)Law of constancy of interfacial
angles (ii) Law of rational indices (iii) Law of symmetry. Symmetry elements in crystals. Wiess
parameter system, millar’s indices. X-ray diffraction by crystals. Derivation of Bragg’s equation.
Determination of crystal structure of NaCl, KCl and CsCl ( Laue’s method and powder method).
2. Colloidal State
Definition of colloids, classification of colloids. Solids in liquids (sols): properties- kinetic,
electrical, electrosmosis; stability of colloids, precipitation of colloid, protective action, Hardy-
Schulze law, gold number. Liquids in liquids (emulsions); types of emulsions, preparation &
application, deemulsification, Emulsifier. Liquids in solids (gels): classification, properties and
application, general applications of colloids.
Unit 11
Gaseous States
Postulates of kinetic theory of gases and derivation of the kinetic gas equation, Deviation of real
gases from ideal bahaviour, compressibility factor, Causes of deviation, vander Waals equation of
state.
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Critical Phenomenon: PV isotherms of real gases, continuity of states, isotherms of vander Waals
gases, relationship between critical constant and vander Waals constants, calculation of Vander
Waal’s constant, law of corresponding states, reduced equation of state.
Molecular velocities: Root mean square, average and most probable velocities, Qualitative
discussion of the Maxwell’s distribution of molecular velocities, collision number, mean free path
and collision diameter, Liquifaction of gases (by various methods).
Unit I1I

Solutions, Dilute Solutions and Colligative Properties
Types of solution, Ideal solutions and Raoult’s law, deviations from Raoult’s law — non-ideal
solutions, methods of expressing concentration of solutions, activity and activity coefficient. Dilute
solution, colligative properties, relative lowering of vapour pressure, molecular mass determination.
Osmosis, law of osmotic pressure and its measurement, calculation of osmotic pressure,
determination of molecular mass from osmotic pressure. Elevation of boiling point and depression
in freezing point. Experimental methods for determining various colligative properties. Abnormal
molar mass, degree of dissociation and association of solutes.

Reference Books:

P.W.Atkins: Physical Chemistry, Oxford University Press.

G.W.Castellan: Physical Chemistry, Narosa Publishing House.

G.M.Barrow, Physical Chemistry, Tata McGraw Hill.

Puri, Sharma, Pathania: Principles of Physical Chemistry, Vishal publication.

CHE - 201 +#ifae =
Jferhad 3 : 75 gAdH 3D : 30
Iafer : 2,6
so18 |
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USSP JFaHA, MMUfdd geud R0, URIRYT, URIERT g9 g8 den sqaT AR, uRreRer g9
A AIfdS gegd MR, qaerdie § S~aT a f@Hid sraad A= sfoied qoredl @l FeiRd
B DI YIRS At | A=y 3nvifde gera™, faare= dom |aretE @ AJET

CHE - 202 Organic Chemistry
Max. Marks : 75 Min. Marks: 30
Duration : 2 2 Hrs

Objectives: This paper will help the students to study the organic compounds and will help them to

understand their application in present world.

Unit -1

Stereochemistry of Organic Compounds

Concept of isomerism. Types of isomerism. Optical isomerism-elements of symmetry, molecular

chirality, enatiomers, stereogenic centre, optical activity, properties of enantiomers, chiral and achiral

molecules with two stereogenic centres, diastereomers, threo and erythro diastereomers, meso
compounds, resolution of enantiomers, inversion, retention and racemization. Relative and absolute
configuration, sequence rules, D & L and R & S systems of nomenclature. Geometric isomerism-
determination of configuration of geometric isomers. E & Z system of nomenclature, geometric
isomerism in oximes and alicyclic compounds. Conformational isomerism- conformational analysis of
ethane and n-butane; conformations of cyclohexane, Qualitative treatment of stability of chair and boat
comformations of cyclohexane. axial and equatorial bonds,conformation of mono substituted
cyclohexane derivatives. Newman projection and Sawhorse formulae, Fischer and flying wedge
formulae. Difference between configuration and conformation.

Unit - 11

1. Arenes and aromaticity
Structure of benzene: molecular formula and Kekule structure. Stability of benzene, resonance
structure, MO picture. Aromaticity: Huckle rule, aromatic ions.

Nomenclature of benzene derivatives. The aryl group. Aromatic nucleus and side chain. Side
chain reactions of benzene derivatives. Birch reduction. Methods of formation and chemical
reactions of alkylbenzenes, alkynylbenzenes and biphenyl.

2. Aromatic electrophilic substitution- general pattern of the mechanism, role of sigma and pi
Complexes. Mechanism of nitration, halogenation, sulphonation, mercuration and Friedel-Crafts
reaction. Energy profile diagrams, activating and deactivating substituents, orientation and
ortho/para ratio.

Unit — 111

Alkyl and Aryl Halides

Nomenclature and classification of alkyl halides, Methods of preparation, chemical reaction.
Mechanisms of nucleophilic substitution reactions of alkyl halides, SN? and SN' reactions with
energy profile diagrams. Polyhalogen compounds: chloroform, carbon tetrachloride. Methods of
preparation of aryl halides, nuclear and side chain reactions. The addition elimination and the
elimination-addition mechanisms of nucleophilic aromatic substitution reactions. Relative
reactivities of alkyl halides vs allyl, vinyl and aryl halides. Synthesis and uses of DDT and BHC.

Reference Books:

e R.T.Morrison & R.N.Boyd : Organic Chemistry, Prentice Hall.

e T.W.Graham Solomons : Organic Chemistry, John Wiley and Sons.
e Peter Sykes: A Guide Book to Reaction Mechanism in Organic Chemistry, Orient Longman.
e [L.Finar: Organic Chemistry (Vols. I & 1), E.L.B.S.
e Jerry March: Advanced Organic Chemistry, John Wiley and Sons.
CHE - 202 - sr&fTa xa™=
JferbaH 3P : 75 _[ATH 3D : 30
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Iafer : 21, ©e
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CHE - 203 Practicals
Max. Marks : 50 Min. Marks: 20
Duration : 3 Hrs
Learning Outcomes:
On successful completion of the course the student will be able to-
1. Understand the practical applications of various aspects of chemistry
a. Organic Chemistry
Qualitative Analysis
Detection of extra elements (N,S and halogens) and functional groups (phenolic, carboxylic,
carbonyl, esters, carbohydrates, amines, amides, nitro and anilide) in simple organic compounds.
b. Physical Chemistry (Any Five)
1. To determine the specific reaction rate of the hydrolysis of methyl acetate/ ethyl acetate
catalyzed by hydrogen ions at room temperature.
2. To study the effect of acid strength on the hydrolysis of an ester.
To compare the strengths of HCI and H>SO4 by studying the kinetics of hydrolysis of ethyl
acetate.
To study kinetically the reaction rate of decomposition of iodide by H>O».
To study the distribution of iodine between water and CCly4
To study the distribution of benzoic acid between benzene and water.
To prepare arsenious sulphide sol and compare the precipitating power of mono-,bi- and
trivalent anions.

[98)

Nowe
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8. To determine the percentage composition of a given mixture (non interacting systems) by
viscosity method.
9. To determine the viscosity of amyl alcohol in water at different concentrations and calculate the
excess viscosity of these solutions.
10. To determine the percentage composition of a given binary mixture by surface tension method
(acetone & ethyl methyl ketone).

Referecne Books: (Laboratory Courses)

P.R. Singh, D.S. Gupta and K.S. Bajpai: Experimental Organic Chemistry Vol. I&II, Tata McGraw
Hill.

R.K. Bansal: Laboratory Manual in Organic Chemistry, Wiley Eastern.

B.S. Furniss, A.J. Hannaford, V. Rogers, P.W.G. Smith and A.R. Tatchell: Vogel’s Textbook of
Practical Organic Chemistry, ELBS.

J.B.Yadav: Advanced Practical Physical Chemistry, Vol.I- Physical, Goel Publishing House.
J.N. Gurtu and R.Kapoor: Advanced Experimental Chemistry, Vol.I-Physical, S Chand & Co.
Svehla: Vogel’s Qualitative Inorganic analysis, revised, Orient Longman.

CHE - 203 uraifire
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VCA - 201 Computer Fundamentals - 11
Max. Marks : 75 Min. Marks: 30
Duration : 2 2 Hrs
Objectives: To develop in them an instinct to understand the practical applications of various concepts
of Chemistry.
Unit -1
Introduction to memory, classifications, random-access memory, volatile memory, non-volatile
memory, flash memory, read-only memory, secondary memory, the cache memory, auxiliary storage
memory, memory hierarchy, storage device, magnetic tape, magnetic disk, floppy disk, hard disks, CD,
DVD, magneto-optical.
Unit - 11
Number system: binary, octal, hexadecimal, addition, subtraction, multiplications. Computer code:
BCD, ASCII, EBCDIC code, Excess-3 code, gray code, logic gates and Boolean algebra representation
and simplifications by k Map. Introduction to Data warehouse, components of a data warehouse,
different methods of storing data in a data warehouse, advantages of using data warehouse.
Unit — 111

Software: System software, application software, programming software.
Computer Viruses: Introduction, history, types of computer viruses, classification of viruses, symptoms
of a computer virus, & ways to catch a computer virus.
Introduction of Internet, history, TCP / IP & UDP, application protocol, world wide web, how the web
works, web standards, website, overview, types of websites, electronic mail, e-mail header, saved
message file extension, messages and mailboxes, introduction to intranet, uses, advantages,
disadvantages.
Reference Books:

e Computer Fundamentals-Pradeep K. Sinha, Priti Sinha, BPB Publications.

e Fundamental of Computers-V Rajaraman, Prentice Hall India,New Delhi.

e Computer Fundamentals: Architecture and Organization- B.Ram New Age Publications

VCA =202 PC SOFTWARE - 11
Max. Marks : 75 Min. Marks: 30
Duration : 2 2 Hrs
Learning Outcome:
On successful completion of the course, the students will be able to
1. Develop charts and validation on the data
2. Apply functions on the excel sheet
3. Create and manage database
Unit I
MS-Excel: Introduction, Features, Application Areas and its uses, views and its types, formatting and
its types. Charts: Line, bar, column, area, pie. Pivot Tables, Data management (Sort, filters, Validation,
consolidation, Text to column), auditing and tracing.
Unit 11
Functions and Formulas -Text: char, concatenate exact, find, left, right, mid, lower, upper, proper,
search ,substitute, trim. Logical: and, or, not Math and trig: abs, int, even, odd, fact, mod, pi, power,
product, round, roman, sign, sqrt, trim. Statistical: Average, count. Protecting sheet and workbook.
Unit I1I
MS-Access: Introduction, application areas and its uses, concepts of databases, datatypes, creating a
database and tables, Records Insertion, creating and customizing a form, creating and customizing
reports, queries and its types( Select, Update, Delete)
Reference Books:
e Microsoft Office 2007 — Joyce Cox & Joan Preppernau — PHI Publication
e Introduction to computers 6th Edition,- Peter Norton, TMH
e Understanding computers today and tomorrow-Deborah Morley & Parker, Thomson
e Users Reference Manuals of Ms Access
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Course Structure in Semester — 111

Botany
Paper Code | Paper Name CIA ESE 1\1,\[/2 Tl‘('s 1\1/}/; 'rli(s Duration
BOT - 301 Anatomy of Angiosperms 25 50 75 30 2 % Hr.
BOT -302 | Taxonomy of Angiosperms 25 50 75 30 2 % Hr.
BOT — 303 | Practical 10 40 50 20 3 Hr.
Semester Total | 200 80
Zoology
Paper Code | Paper Name CIA ESE Dl,\[iar’l‘(s 1\1,}/;':{5 Duration
Z00 —-301 | Structure and Function of Invertebrates 25 50 75 30 2 % Hr.
700 —302 | Microbiology and Biotechnology 25 50 75 30 2 % Hr.
Z0O0O —-303 | Practical 10 40 50 20 3 Hr.
Semester Total | 200 80
Chemistry
Paper Code | Paper Name CIA ESE hl,}ti’l‘{s 1\1,}/;':{5 Duration
CHE - 301 | Inorganic Chemistry 25 50 75 30 2 2 Hr.
CHE - 302 | Organic Chemistry 25 50 75 30 2 ' Hr.
CHE - 303 | Practicals 10 40 50 20 4 Hr.
Semester Total | 200 80
Vocational Computer Application
Paper Code | Paper Name CIA ESE hl,}ii’l‘(s ;,}g;(s Duration
VCA -301 | C++ Programming — | 25 50 75 30 2 %> Hr.
VCA -302 | Data Communication 25 50 75 30 2 2 Hr.
VCA —303 | Practical 10 40 50 20 3 Hr.
Semester Total | 200 80
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BOT-301: Anatomy of Angiosperms

Max. Marks : 75 Min. Marks: 30
Duration : 2 2 Hrs

OBJECTIVE:

It focuses on plant structure at the light microscope level with the major goals of understanding the

structure common to all vascular plants and the developmental processes that yield mature anatomy.

Unit - I

The basic body plan of a flowering plant — Modular type of growth

The shoot system: Shoot apical meristem and its histological organization, Structure of primary shoot

in monocotyledons and dicotyledons

The root system: Root apical meristem, Differentiation of primary and secondary tissues and their

roles, Structural modification for storage, respiration, reproduction and for interaction with microbes

Unit I1

Cambium and its functions, Formation of secondary xylem, A general account of wood in relation to
conduction of water and minerals, Characteristics of growth rings, Sap wood and heart wood,
Secondary phloem: structure and function, Periderm. Anomalous growth: primary (7riticum,
Nyctanthes) and secondary (Salvadora, Bignonia, Dracaena)

Unit 111

Leaf: Origin and development, Internal structure in relation to photosynthesis and water loss,

Adaptations to water stress, Senescence and abscission

Reference Books:

e Cutter, E.G. 1969. Part I. Cells and Tissues. Edward Arnold, London.

e FEsau, K. 1977. Anatomy pf Seed Plants, 2" edition. John Wiley & Sons, New York.

e Fahn, A. 1974. Plant Anatomy, 2" edition. Pergamon Press, Oxford.

e Mauseth, J.D. 1988. Plant Anatomy. The Benjamin/ Cummings Pub. Co., Inc. Menlo Park,
California, U.S.A.

BOT 301: JgadIfsrl &1 faRe F=]
Jferhad b : 75 gAdH b : 30
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BOT 302: Taxonomy of Angiosperms
Max. Marks : 75 Min. Marks: 30
Duration : 2 2 Hrs
OBJECTIVE:
It includes important aspects of plant classification and important families of plants. Taxonomic work is
of fundamental importance in the study of biodiversity and conservations.
Unit-1
Angiosperm taxonomy: Brief history, Aims and fundamental concepts (alpha taxonomy, omega
taxonomy, holotaxonomy), Identification keys, Taxonomic literature, Herbarium technique, Important
herbaria and Botanical gardens of India
Botanical nomenclature: Principal and rules, Salient features of International Code of Botanical
Nomenclature, Taxonomic ranks, Type concept, Principle of priority, Major contribution of cytology,
Phytochemistry and Taximetrics to taxonomy
Unit-11
Classification of Angiosperms: Salient features of systems proposed by Bentham & Hooker, Engler &
Prantl
Diversity of flowering plants as illustrated by members of families: Ranunculaceae, Cruciferae,
Malvaceae, Rutaceae, Fabaceae, Apiaceae, and Compositae
Unit-I11
Diversity of flowering plants as illustrated by members of families: Acanthaceae, Apocyanaceae,
Asclepiadaceae, Solanaceae, Labiatae, Euphorbiaceae, Liliaceae and Poaceae
Reference Books:
e Davis, P.H. and Heywood, V.H. 1973. Robert E. Kreiger Pub. Co., New York.
e Heywood, V.H. and Moore, D.M. (eds) 1984. Current Concepts in Plant Taxonomy. Academic
Press. London.
o Jeffrey, C. 1982. An Introduction to Plant Taxonomy. Cambridge University Press. Cambridge,
London.
e Jones, S.B., Jr. and Luchsinger, A.E. 1986. Plant Systematics (2" edition). McGraw Hill Book
Co., New York.
e Radord, A.E. 1986. Fundamentals of Plant Systematics. Harper and Row. New York.
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BOT: 303 Practical
Max. Marks : 50 Min. Marks: 20
Duration : 3 Hrs
NOTE:
Distribution of Marks:
Experiments: = 20 marks, Spots = 08 marks, Viva Voce: = 07 marks,
Record: =05 marks, Lab. Work= 10* marks

Suggested Laboratory Exercises:

1. Study of commonly occurring dicotyledonous plants (eg. Solanum nigrum or Kalanchoe) to

understand the body plan and modular type of growth.

2. Life forms exhibited by flowering plants (by a visit to a forest or a garden). Study of tree like
habit in Cycads, bamboos, banana, travellers tree (Revenala madagascariensis) or Yucca and
comparison with true trees as exemplified by conifers and dicotyledons.

L.S. shoot tip to study the cytohistological zonation origin of leaf primordium.
4. Anatomy of primary and secondary growth in monocots and dicots using hand sections (or
prepared slides). Structure of secondary phloem and xylem. Growth rings in wood. Microscopic
study of wood in T.S., T.L.S. and R.L.S.
Internal structure of leaf. Structure and development of stomata (using epidermal peels of leaf).
Anatomy of root. Primary and secondary structure, Anomalous growth.
7. Angiosperms
The following species are suitable for study. The list is only indicative. Teachers may select
plants available in their locality.
i.  Ranunculaceae: Ranunculus, Delphinium
ii.  Cruciferae: Brassica, Alyssum, Iberis, Coronopus
iii.  Malvaceae: Hibiscus, Abutilon
iv.  Rutaceae: Murraya, Citrus
v.  Fabaceae : Faboideae: Lathyrus, Cajanus, Melilotus, Trigonella;
Caesalpinioideae: Cassia, Caesapinia; Mimosoideae: Prosopis, Mimosa, Acacia
vi.  Umbelliferae: Coriandrum, Foeniculum, Anethum
vii.  Compositae: Tridax, Parthenium, Sonchus
viii.  Acanthaceae: Adhatoda, Peristrophe
ix.  Apocyanaceae: Vinca, Thevetia, Nerium
x.  Asclepiadaceae: Calotropis
xi.  Solanaceae: Solanum, Withania, Datura
xii.  Euphorbiaceae: Euphorbia, Phyllanthus
xiii.  Labiatae: Ocimum, Salvia
xiv.  Liliaceae: Asphodelous, Asparagus
xv.  Poaceae: Avena, Triticum, Hordeum, Poa, Sorghum
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700 - 301 Structure and Function of Invertebrates

Max. Marks : 75 Min. Marks: 30

Duration : 2 % Hrs

Objective

To teach student basic structure and functions of different invertebrates and special features of
these phyla
Unit - I

Structural and functional organization of vital systems of nonchordates

1 Skeleton: Endoskeleton (spicules of Sycon), exoskeleton, chitinous (Palaemon).
2 Nervous System: Sensory and nerve cells (Obelia); brain ring and longitudinal nerves
(Fasciola), brain and ventral nerve cord (Palaemon), nervous system of Pila
Unit - 11
1. Sense-organs: Statocyst and osphradium (Pila), compound eye (Palaemon) and simple eye
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(Nereis), tactile and olfactory organs (Palaemon), nuchal organs (Nereis).

Food, Feeding, Digestive structures and Digestion: Autotrophic (Euglena), heterotrophic:
through food vacuole (Paramecium) and in hydroid and medusoid zooids (Obelia), parasitic,

(Taenia, Hirudinaria), predatory( Palaemon,).

Respiration: Aquatic general body surface (Earthworm), dermal branchiae (4sterias), parapodia
(Nereis), gills (Pila), aerial, pulmonary sac (Pila), trachea (Insect), anaerobic (Fasciola)

Unit - I11
Excretion: General body surface (Paramecium), protonephridial system and flame cells
(Fasciola), nephridia (Earthworm), malpighian tubules (insect); organ of Bojanus (Pila)

Circulation: Cyclosis (Paramecium), diffusion (Sycon, Taenia), open circulatory system
(Palaemon), closed circulatory system (Nereis).

Reproduction: Asexual (Paramecium, Sycon), alternation of generation (Obelia), sexual
(Fasciola, Neries)

Reference Books:

L.H. Hyman ‘The Invertebrates’ Vol LI,V — Mc Graw Hill CompanyLtd

e R.L.Kotpal ‘/nvertebrates’ Rastogi Publication

e E.L Jordan and P.S Verma ‘/nvertebrate Zoology’ S.Chand and Company

e R.D.Barnes ‘ Invertebrate Zoology’ 1986 W.B Saunders CO.

e Barrington E.J.W. ‘Invertebrate structure and Function’ ELBS

e P.S Dami and J.K Dhami ‘Invertebrate Zoology’ S.Chand and CO

e S. A. Miller and J. B. Harley ‘ Zoology’ Tata McGraw hill
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700 -302 Microbiology and Biotechnology
Marks : 75 Min. Marks: 30
Duration : 2 2 Hrs

Objective

To teach the students the basic elements of Microbiology and its usefulness in day to day life and
to teach students the power of recombinant DNA and strategies that are used by modern science to
create the same.

Unit -1

The Prokaryota (Bacteria)Structural organization :

a. Size, shapes and patterns

b. 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.

Genetic material of bacteria.

a. Chromosome

b. Plasmids

c. replication of bacterial DNA
d. Reproduction in Bacteria , asexual reproduction: binary fission, budding, endospore
formation, exospore and cyst formation, sexual reproduction: conjugation.

2. Bacteria of medical importance: Brief introduction
a. Tetanus
b. Diarrhoea
c. Tuberculosis
d. Streptococcal pharyngitis
e. Gonorrhoea
f. Botulism
3. AIDS
a. The causative agents
b. Transmission, treatment and prevention
Unit — 11
Biotechnology
1 Recombinant DNA technologies and its application.
2 Vectors for gene transfer (plasmids and phages).
3 Basic concepts of cell and tissue culture, Hybridoma technology
4 Monoclonal antibodies and their applications.
Unit - I11
1 Transgenic animals and their uses in biotechnology.
2 Brief account of cloning; (i) Nuclear transfer techniques (ii) Cloning, mechanism and
applications.
3 Food and dairy microbiology (outline idea only): Fermented food production: dairy products,

alcoholic beverages

Reference Books :

Ivan Roitt. Esential Immunology

Thomas .J. Kindt, Barbara. A.Osborne and Richard A.Goldsby. Kuby Immunology
Sandy .B.Primrose and Richard Twyman Principles of Gene Manipulation and Genomics
T.A.Brown Gene Cloning and D N A Analysis
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Bernard R.Glick and Jack .J.Pasternak. Molecular Biotechnology :Principles and
Applications of Recombinant D N A
Willey, Sherwood, Woolverton. Prescott’s Microbiology. Ninth Edition. McGraw- Hill
International Publication
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7,00 -303 Practical
Max. Marks : 50 Min. Marks: 20
Duration: 4 Hrs
I. Study of invertebrate types.
Platyhelminths: Taenia, Fasciola, Planaria
Annelida - Neanthes, Heteronereis, Aphrodite, Chaetopterus, , Polygordius, Peripatus.
Arthropoda : Limulus, Spider, Scorpion, Centipede, Millipede, Lepas, Balanus, Squilla,
Eupagurus, Crab, Mantis, Honeybee, Locust, Silkworm moth, Beetle,.
Mollusca : Chiton, Aplysia, , Mytilus, Pearl oyster, Dentalium, Loligo, Nautilus
Echinodermata : Pentaceros, Echinus, Ophiothrix, Cucumaria, Antedon.
I1. Study of Microscopic Slides:
Platyhelminthes: Planaria, Fasciola, Taenia, T.S. body of Fasciola, Miracidium.Sporocyst,
Redia and Cercaria larvae of Fasciola, Scolex, T.S. mature proglottid of Taenia, Cysticercus.
Aschelminthes: Wuchereria, Dracunculus.
Annelida: T.S. body of Nereis
Arthropoda - V.S. of integument (cuticle), Pediculus, Bedbug , Crustacean larvae.
Mollusca: V.S. shell, T.S. gill of Pila: Glochidium
III. External features and Anatomy
Pila: External features, Pallial complex and nervous system.
Squilla: External features, appendages, alimentary canal and nervous system
Note: External features and anatomy will be studied preferably by digital techniques and
alternatives. Whenever live animal will be studied, it will be either pest or cultivable species
without paining them.
IV. EXERCISE IN MICROBIOLOGY
1. Preparation and use of culture media for microbes.
2. Study of microbes in food materials
V. INDUSTRIAL REPORT
Educational tour to microbiological laboratories, dairy, food processing factory, distillery,
museum of natural science for first hand study and collection of material. Methods of microbial
waste disposal. Candidates are expected to submit a report of their visit.

Scheme of External Practical Examination

Duration: 4 hrs. Max. Marks: 50 (External + Internal Practical)
1. Anatomy (Digital dissection & diagram) 05
2. Exercise in Microbiology 05
3. Spotting (1-8) 16
4. Industrial Report 05
5. Class Record and attendance 04
6. Viva 05
Total 40
Z0O0 — 303 UTAIfr®
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CHE - 301: Inorganic Chemistry
Max. Marks : 75 Min. Marks: 30

Duration : 2 %2 Hrs

Objectives: This paper will help the students to study the d-block elements and lanthanide and actinides

and

1.

will help them to understand their application in present world.

Unit -1
Chemistry of Elements of First Transition Series
Characteristic properties of d-block elements. Properties of the elements of the first transition
series, General group trends with special Suggested to electronic configuration, variable valency,
colour, magnetic and catalytic properties, ability to form complexes and stability of various
oxidation states.
Chemistry of Elements of Second and Third Transition series
General characteristics, comparative treatment with their 3d-analogues in respect of ionic radii,
oxidation states, magnetic behaviour, spectral properties and stereochemistry

Unit - I1
Coordination Compounds
Werner’s coordination theory and its experimental verification, effective atomic number concept,
chelates, nomenclature of coordination compounds, isomerism in coordination compounds, valence
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bond theory of transition metal complexes. Inner and outer orbital complexes of Cr, Fe, Co, Ni and
Cu (coordination numbers 4 and 6), limitations of VBT
2. Chemistry of Lanthanides
Electronic structure, oxidation states and ionic radii and lanthanide contraction, complex formation,
separation of lanthanides.
3. Chemistry of Actinides
General features and chemistry of actinides, chemistry of separation of Np, Pu and Am from U,
similarities between the later actinides and the later lanthanides. Comparison of actinides with
lanthanides.
Unit - 111
1. Acids and Bases
Arrhenius, Bronsted-Lowry, the Lux-Flood, solvent system and Lewis concepts of acids and bases.
2. Non-aqueous Solvents
Physical properties of a solvent, types of solvents and their general characteristics reactions in non-
aqueous solvents with Suggested to liquid NH3 and liquid SO,.
3. Oxidation and Reduction
Use of redox potential data-analysis of redox cycle, redox stability in water-Frost, Latimer and
Pourbaix diagrams. Principles involved in the extraction of the elements.
Reference Books:
o J.D.Lee: A New Concise Inorganic Chemistry, E.L.B.S.
F.A.Cotton & G. Wilkinson : Basic Inorganic Chemistry, John Wiley.
Douglas, McDaniel and Alexander : Concepts and Models in Inorganic Chemistry, John Wiley.
D.F.Shriver and P.W.Atkins : Inorganic Chemistry, Oxford University Press.
G.L.Miessler and Donald A. Tarr, Inorganic Chemistry, Pearson Publication.
Gary Wulfsberg : Inorganic Chemistry, Viva Books Pvt. Ltd.
Puri, Sharma and Kalia: Text book of Inorganic chemistry, Vishal publication, Jalendhar
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CHE - 302: Organic Chemistry
Max. Marks : 75 Min. Marks: 30
Duration : 2 2 Hrs
Objectives: This paper will help the students to study the spectroscopy and organic compounds and will
help them to understand their application in present world.

Unit -1
Spectroscopy
Electromagnetic Spectrum: Absorption Spectra
Ultraviolet (UV) absorption spectroscopy- absorption laws (Beer-Lambert law), molar absorptivity,
presentation and analysis of UV spectra, types of electronic transitions, effect of conjugation.
Concept of chromophore and auxochrome. Bathchromic, hypsochromic, hyperchromic and
hypochromic shifts. UV spectra of conjugated dienes and enones, Application of electronic
spectroscopy and Woodward rules for calculating Amax of conjugated dienes and a, B — unsaturated
carbonyl compounds. Infrared (IR) absorption spectroscopy-molecular vibrations, Hooke’s law,
selection rules, intensity and position of IR bands, measurement of IR spectrum, fingerprint region,
characteristic absorption of various functional groups and interpretation of IR spectra of simple
organic compounds.
Unit — IT
Alcohols
Classification and nomenclature.
Monohydric alcohols- nomenclature, methods of formation by reduction of aldehydes, ketones,
carboxylic acids and esters. Hydrogen bonding. Acidic nature. Chemical reactions of alcohols.
Differentiation of 1°, 2° and 3° alcohols. Dihydric alcohols-nomenclature, methods of formation
,chemical reactions of vicinal glycols, oxidative cleavage [Pb(OAc)s and HIO4 ] and pinacol-
pinacolone rearrangement. Trihydric alcohols- nomenclature and methods of formation, chemical
reactions of glycerol.
Unit - I11

1. Phenols
Nomenclature, structure and bonding. Preparation of phenols, physical properties and acidic
character. Comparative acidic strengths of alcohols and phenols, resonance stabilization of
phenoxide ion. Reactions of phenols-electrophilic aromatic substitution, acylation and
carboxylation. Mechanisms of Fries rearrangement, Claisen rearrangement, Gatterman synthesis,
Hauben-Hooesch reaction, Lederer-Manasse reaction and Reimeer-Tiemann reaction.

2. Ethers and Epoxides
Nomenclature of ethers and methods of their formation, physical properties. Chemical reactions-
cleavage and autoxidation, Ziesel’s method. Synthesis of epoxides. Acid and base-catalyzed ring
opening of epoxides, orientation of epoxide ring opening, reactions of Grignard and organolithium
reagents with epoxides.

Reference Books:

e R.T.Morrison & R.N.Boyd : Organic Chemistry, Prentice Hall.

T.W.Graham Solomons : Organic Chemistry, John Wiley and Sons.

Peter Sykes : A Guide Book to Reaction Mechanism in Organic Chemistry, Orient Longman.

I.L.Finar, Organic Chemistry (Vols. I & 1), E.L.B.S.

Jerry March, Advanced Organic Chemistry, John Wiley and Sons.

R.M.Silverstein, G.C.Bassier and T.C.Morrill: Spectroscopic Identification of Organic

Compounds, John Wiley and Sons.
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CHE -303 Practicals
Max. Marks : 50 Min. Marks: 20
Duration : 4 Hrs
Objectives: To develop in them an instinct to understand the practical applications of various concepts
of Chemistry.

1. Inorganic Chemistry
Calibration of fractional weights, pipettes and burettes. Preparation of standard solutions. Dilution
0.1 M to 0.001 M solutions.
2. Quantitative Analysis
Volumetric Analysis (Any Four)
(1) Determination of acetic acid in commercial vinegar using NaOH.
(i) Determination of alkali content-antacid tablet using HCIL
(i11) Estimation of calcium content in chalk as calcium oxalate by potassium permanganate.
(iv) Estimation of hardness of water by EDTA.
(v) Estimation of ferrous and ferric dichromate method.
(vi) Estimation of copper using thiosulphate.
3. Gravimetric Analysis.
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(1) Analysis of Cu as CuSCN
(i1) Ni as Ni-dimethylglyoxime.

Books Suggested (Laboratory Courses)
e J. Bassett, R.C. Denney, G.H. Heffery and J Mendham: Vogel’s Textbook of quantitative
Inorganic Analysis (revised), ELBS.
o W.W. Scott: Standard Methods of Chemical Analysis, The Technical Press.
e P.R. Singh, D.S. Gupta and K.S. Bajpai: Experimental Organic Chemistry Vol. 1&Il, Tata
McGraw Hill.

e R.K. Bansal: Laboratory Manual in Organic Chemistry, Wiley Eastern.

e B.S. Furniss, A.J.Hannaford, V. Rogers, P.W.G. Smith and A.R. Tatchell: Vogel’s Textbook of
Practical Organic Chemistry, ELBS
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VCA -301 C++ Programming - 1
Max. Marks : 75 Min. Marks: 30
Duration : 2 2 Hrs

Learning Outcome

e Understand flowcharts and basics of programming language

e Learn the decision making and looping concepts of programming language

e Execute string functions and srtuctures

Unit -1
Introduction : Programming Languages & Techniques, POP: Characteristics, Advantages &
Limitations. Algorithm, Flowcharts, Pseudo code. Introduction to C++ identifier and keywords,
Constants, Variables, Operators, Data Type & Conversion, Instructions & its Types, Input Output,
Arithmetic Expressions, Decision Control.
Unit - I1
Loop Control, Nesting, Break, Continue, Case Control. Functions: Characteristics & Advantages, Types
of Functions, Call by Value & Reference. Pointers: Pointers to Variable & Function Arguments,
Recursion. Storage Classes.
Unit — III

Character Array : String Definition & Implementation, String Handling Functions: strlen, strcpy, strcat,
stremp, reverse. Structure: Definition, Characteristics, Array of Structure, Pointer to Structure, Union.
Reference Books:
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Programming with C++, E. Balagurusamy, Tata McGraw Hill.
Understanding Programming an introduction using C++, Scott R Canon, Vikas Publications.
OOPS with C++, N P Bhave,
OOPS with ANSI C++, A N Kamthane

b=

VCA -302 Data Communication
Max. Marks : 75 Min. Marks: 30
Duration : 2 2 Hrs

Learning Outcome

e Study the basic taxonomy and terminology of the computer networking and enumerate the layers

of OSI model and TCP/IP model.
e Acquire knowledge of Transmission Media and Error checking and correction method
e Gain core knowledge of different networking devices
Unit I
Introduction to digital communications, Types of network: LAN, WAN, MAN, Types of network
terminal: Server, Client, Topology: Bus, Ring, Star, Tree/Snowflake, Mesh, Combined, Signal types:
Analog signals, Digital signals, Modulation: Amplitude, Frequency, Phase, Demodulation,
Terminology: Amplitude, Frequency, Phase, Bit rate, Baud rate, Bandwidth.
Unit I1
Transmission Media: Guided (Twisted pair cable, Coaxial cable, Fibre Optic Cable), Unguided (Radio
waves, Microwaves, Infrared), Transmission Mode: Parallel, Serial, Interfacing, and Multiplexing:
Frequency Division, Time Division, and Wavelength, Channel effects on transmission: Attenuation,
Delay distortion, Noise.
Unit I1I

Protocol Architecture, Open System Interconnection (OSI) Model, Transmission Control Protocol/
Internet Protocol (TCP/IP) Model, Simple mail Transfer Protocol (SMTP), File Transfer Protocol
(FTP), Terminal Network (TELNET), LAN transmission Equipment: Network Interface card (NIC),
Repeater, Hub, Bridge, Router, Switches, Gateway.
Reference Books:

1. Data & Computer Communication, William Stalling, Pearson

2. Data Communication & Networking, Forouzan, Tata McGraw Hill.
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Course Structure in Semester — IV

Botany
Paper Code | Paper Name CIA ESE 1\1,}/5‘ i)lts 1\1,}/; 'r':{s Duration
BOT —401 | Diversity of Seed Plants 25 50 75 30 2 2 Hr.
BOT —402 | Reproduction in Flowering Plants 25 50 75 30 2 % Hr.
BOT — 403 | Practical 10 40 50 20 3 Hr.
Total | 200 80
Zoology
Paper Code | Paper Name CIA ESE 1\1}[/2 Tl‘('s 1\1/}/; 'rli(s Duration
Z00 -401 | Animal Physiology 25 50 75 30 2 Y5 Hrs.
Z00 —402 | Genetics and Evolution 25 50 75 30 2 ' Hrs.
700 —403 | Practical 10 40 50 20 3 Hrs.
Total | 200 80
Chemistry
Paper Code | Paper Name CIA ESE 1\1}3’1‘“ Dﬁir“l;S Duration
CHE —401 | Physical Chemistry 25 50 75 30 2 % Hrs.
CHE —402 | Organic Chemistry 25 50 75 30 2 "> Hrs.
CHE —403 | Practical 10 40 50 20 3 Hrs
Total | 200 80
Vocational Computer Applciation
Paper Code | Paper Name CIA ESE 1\1,\[/5‘ Tl‘;s 1\1,}/; 'rli{s Duration
VCA -401 | C++ Programming - II 25 50 75 30 2 Y2 Hrs.
VCA - 402 | Data Structure & Algorithm 25 50 75 30 2 Y Hrs.
VCA —403 | Practical 10 40 50 20 3 Hrs.
Total | 200

BOT 401: Diversity of Seed Plants

Max. Marks : 75

OBJECTIVE:

Min. Marks: 30
Duration : 2 % Hrs
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This paper attempts to include important aspects of living and fossil gymnosperms. It encompasses
distribution, morphology, anatomy and reproductive biology of gymnosperms.

Unit—1
Characteristics of seed plants: Evolution of seed habit, Seed plants with fruits (Angiosperms) and

without fruit (Gymnosperms)
Angiosperms: Origin and Evolution, Some examples of primitive Angiosperms

Unit 11

Gymnosperms: General characteristics, Classification, Geological time scale, Fossilisation and some
examples of fossil gymnosperms

Unit 111

Morphology of vegetative & reproductive parts and Anatomy of: root, stem and leaf, reproductive
parts and life cycle of Cycas, Pinus and Ephedra
Reference Books:
e Bhatnagar, S.P. and Moitra, A. 1996. Gymnosperms. New Age International Ltd., New Delhi.
e (Gifford, E.M and Faster, A.S. 1988. Morphology and Evolution of Vascular Plants. W.H.
Freeman & Company, New York.
e Sporne, K.R. 1965. The Morphology of Gymnosperms. Hutchinson & Co. (Pub.) Ltd., London.
e Stewart, W.M. 1983. Palaeobotany and the Evolution of Plants. Cambridge University Press,
Cambridge.
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BOT 402: Reproduction in Flowering Plants
Max. Marks : 75 Min. Marks: 30
Duration : 2 2 Hrs
OBJECTIVE:
This paper explains the basic laws of origin of and development of generative and embryological
structures (sporogenesis, gametogenesis and embryonenesis).

Unit - I
Flower: Structure, Types of anther and pistil
Male gametophyte: Structure of anther, Microsporogenesis, Role of tapetum, Pollen germination and
growth of pollen tube
Female gametophyte: Structure and types of ovule, Megasporogenesis, Organisation of embryo sac

Unit I1
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Types of pollination, Pollen-pistil interaction, Self incompatibility, Double fertilization, Endosperm,
Embryogenesis

Unit 111

Methods of Vegetative propagation

Latent life-Dormancy: Importance and types of seed dormancy, overcoming seed dormancy
Parthenocarpy, Types of fruits

Reference Books:

e Bewley, J.D. and Black, M. 1994. Seeds: Physiology of Development and Germination. Plenum
Press, New York.

e Bhojwani, S.S. and Bhatnagar, S.P. 2000. The Embryology of Angiosperms (4™ revised and
enlarged edition). Vikas Pub. House, New Delhi.

e Fageri, K. and Van der Pijl 1979. The Principles of Pollination Ecology. Pergamon Press, Oxford.

e Hartmann, H.T. and Kestler, D.E. 1976. Plant Propagation: Principles and Practices (3™ edition).
Printice Hall of IndiaPvt. Ltd., New Delhi.

e Proctor, M. and Yeo, P. 1973. The Pollination of Flowers. William Collins Sons, London.
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BOT- 403 Practical
Max. Marks : 50 Min. Marks: 20
Duration : 3 Hrs

NOTE:

Distribution of Marks:

Experiments: = 20 marks, Spots = 08 marks, Viva Voce: = 07 marks,
Record: =05 marks, Lab. Work= 10* marks
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SUGGESTED LABORATORY EXERCISES:

1. Gymnosperms:
a. Cycas

i. Habit, armour of leaf bases on stem (if specimen is not available show
photograph), very young leaf (circinate vernation) and old foliage leaves, scale
leaf, bulbils, male cone (specimen), microsporophyll, megasporophyll, mature
seed.

ii. Study through permanent slides — normal root (T.S.), stem (T.S.) (if specimens
are not available show photographs), ovule (L.S.)

iii.  Study through hand sections or dissections — coralloid root (T.S.), rachis (T.S.),

leaflet (V.S.), microsporophyll (V.S.), pollen grains (W.M.)
b. Pinus
1. Habit, long and dwarf shoot showing cataphylls and scale leaves, T.S.wood
showing growth rings, male cone, female cone (1® year, 2™ year and 3™ year),
winged seeds.
ii. Study through permanent slides — root (T.S.), female cone (L.S.), ovule (L.S.),
embryo (W.M.) showing polycotyledonous condition.

iii.  Study through hand sections or dissections — young stem (T.S.), old stem (T.L.S.
and R.L.S.), needle (T.S.), male cone (L.S.), male cone (T.S.), pollen grain
(W.M.).

c. Ephedra
i. Habit and structure of whole male and female cones.
il. Permanent slides — female cone (L.S.).

iii.  Study through hand sections or dissections — node (L.S.), internode (T.S.),
macerated stem to see vessel structure, epidermal peel mount of vegetative parts
to study stomata, male cone (T.S. and L.S.), pollen grains.

2. Examination of a wide range of flowers available in the locality and methods of their
pollination.

3. Structure of anther, microsporogenesis (using slides) and pollen grains (using whole mounts).
Pollen viability using in-vitro pollen germination.

4. Structure of ovule and embryo sac development (using serial sections).

5. Nuclear and cellular endosperm. Embryo development in monocots and dicots (using
slides/dissections).

6. Simple experiments to show vegetative propagation (leaf cuttings in Bryophyllum, Sansevieria,
Begonia, stem cuttings in- rose, Salix, money plant, sugarcane and Bougainvillea).

8. Germination of non-dormant and dormant seeds.
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700 - 401 Animal Physiology
Max. Marks : 75 Min. Marks: 30

Duration: 2 ¥ Hrs

Objective: To help students appreciate the complexity of systems and the physiology of animals with
special reference to mammals.

1.

2.

Unit—1
Physiology of Digestion: nature of food stuff, various types of digestive enzymes and their
digestive action in the alimentary canal.
Physiology of Respiration: Mechanism of breathing, exchange of gases, transportation of
oxygen and carbon dioxide in blood, regulation of breathing.
Unit — 1T

. Physiology of Circulation: Composition and function of blood, mechanism of blood clotting,

heartbeat, cardiac cycle, blood pressure, body temperature regulation.

Physiology of Excretion : Kinds of nitrogenous excretory end-products (amino telic, ureotelic
and uricotelic), role of liver in the formation excretory end products, functional architecture of
mammalian kidney tubule and formation of urine, hormonal regulation of water and electrolyte
balance.
Physiology of Muscle Contraction: Functional architecture of skeletal muscle, chemical and
biophysical events during contraction and relaxation of muscle fibers.

Unit — I

. Physiology of Nerve Impulse and Reflex Action: Functional architecture of a neuron, origin

and propagation of nerve impulse, synaptic transmission, spinal reflex arc, central control of
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reflex action.

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

Reference Books:

e C.D. Moyes and P.M. Schulte. Principles of Animal Psychiology.

e Schaums Outline of Human Anantomy and Psychiology. 3rd Edition (Schaums Outline Series)

e P.C. Withers. Comparative Animal Physiology. Thompson Publishing Co.

e Knut, Schmidt-Neilson. Comparative Animal Physiology. Cambridge.

e G.J. Tortora and S.R. Grabowski. Principles of Anatomy and Physiology. Harper Row
Publishers.

e Chaterjee. Human Physiology Vol. I & II. Central Book Agency.
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700 - 402 Biochemistry and Immunology
Max. Marks : 75 Min. Marks: 30
Duration : 2 2 Hrs
objective
1. To learn concepts used in biochemistry and their applications, To gain a basic understanding of
the processes and the molecules of the immune system and to learn how our immune system
fights against invasion in daily scenario.
Unit -1
1. Carbohydrate: Structure, function and significance. Oxidation of glucose through glycolysis,
Krebs cycle and oxidative phosphorylation.
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Proteins: Essential and non-essential amino acids, Structure, function and significance of
Protein.
Lipids: Basic structure, function and significance.
Unit — 1T
ENZYMES
Definition and structure of enzyme, Mechanism of enzyme action, Specificity of enzymes
Classifications of Enzymes
Factors affecting enzyme activity: pH, Temperature, Substrate concentration Enzyme substrate
Inhibitors: Types of Inhibitors ‘Feedback Inhibition Allosteric Regulation and Inhibition
Immunology: Definition, types of immunity, innate and acquired, humoral and cell mediated.
Structure of Antibodies.
a) Structure of different classes of Antibodies
b) Hinge region, Light chain, heavy chain
c) Proteolytic cleavage of antibody by papain and pepsin.
Unit — I
Cells and Molecules of the immune system:

Phagocytes, Basophils, Eosinophils, Mast cells, dendritic cells, T cells, B cells, Neutrophils.

. Interleukins, Interferons, Growth factors.

Antigen — Antibody interactions: Precipitation reaction— Radial immunodiffusion;
Agglutination
reaction—ELISA

Reference Books :

Albert . L. Lehninger. Principles of Biochemistry

Lubert Styrer Biochemistry

Erice Conn , Paul Stumpf Outlines of Biochemistry

B.D. Hames ,N.M. Hooper [nstant notes Biochemistry

Voet, Voet and Pratt. Principles of Biochemistry

Ivan Roitt. Esential Immunology

Thomas .J. Kindt, Barbara. A.Osborne and Richard A.Goldsby. Kuby Immunology
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700 - 403 Practical
Max. Marks : 50 Min. Marks: 20

Duration : 4 Hrs

List of Experiments:

I(A)

II.

1.

Animal Physiology
Counting of red and white blood cells in a blood sample.

Estimation of haemoglobin in a blood sample.
Estimation of haematocrit value in a blood sample.

Slides

Study of histological structure of major endocrine glands of mammals and their physiological
importance using slide/charts/models/digital techniques. Pituitary, Thyroid, Adrenal, Pancreas,
Testis, Ovary

Biochemistry

Detection of proteins, carbohydrates and lipids.

ITI. Permanent Preparation and Study of the following

Nephridia of Earthworm, , Gill lamella of Pila. Neries :Parapodium

IV. Live Zoology Report: To study local invertebrate fauna. Observation of their locomotion,
feeding, respiration, circulation and reproduction in their natural habitats. Student is require to
prepare a report of these observations and submit along with the practical record. A note on the
conservation of invertebrate fauna is compulsory in the report.

Scheme of External Practical Examination
Time 4 hrs
Max Marks: 40 Max. Marks: 50 (External + Internal Practical)
1. Exercise in Physiology(A) 06
2. Histological structure of major endocrine glands(B) 06
3. Exercise in Biochemistry 06
4. Permanent Preparation 06
5. Live Zoology Report 06
6. Class Record and attendance 05
7. Viva 05
Total 40
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CHE - 401 Physical Chemistry
Max. Marks : 75 Min. Marks: 30
Duration : 2 2 Hrs
Objectives: This paper will help the students to study the Thermodynamics and Electrochemistry and
will help them to understand their application in present world.
Unit -1
1. Thermodynamics-I
First Law of Thermodynamics: Statement, definition of internal energy and enthalpy. Heat
capacity, heat capacities at constant volume and constant pressure and their relationship. Joule’s
law, Joule-Thomson coefficient and inversion temperature. Calculation of w, q, dU, & dH for the
expansion of ideal gases under isothermal and adiabatic conditions for reversible process.
Thermochemistry: standard state, standard enthalpy of formation-Hess’s Law of heat summation
and its applications. Heat of reaction at constant pressure and at constant volume. Enthalpy of
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neutralization. Bond dissociation energy and its calculation from thermo-chemical data,
temperature dependence of enthalpy, Kirchhoff’s equation. Variation of G with A with P, V and T.
Thermodynamics-11
Second law of thermodynamics: need for the law, different statements of the law. Carnot cycle and
its efficiency, Carnot theorem. Thermodynamic scale of temperature. Concept of entropy: entropy
as a state function, entropy as a function of V & T, entropy as a function of P & T, entropy change
in physical change, entropy as a criteria of spontaneity and equilibrium. Entropy change in ideal
gases and mixing of gases. Third law of thermodynamics: Nernst heat theorem, statement and
concept of residual entropy, evaluation of absolute entropy from heat capacity data. Gibbs and
Helmholtz functions; Gibbs function (G) and Helmholtz function (A) as thermodynamic quantities,
A & G as criteria for thermodynamic equilibrium and spontaneity, their advantage over entropy
change.

Unit — 11
Electrochemistry-I
Electrical transport-conduction in metals and in electrolyte solutions, specific conductance and
equivalent conductance, measurement of equivalent conductance, variation of equivalent and
specific conductance with dilution. Migration of ions and Kohlrausch law, Arrehenius theory of
electrolyte dissociation and its limitations, weak and strong electrolytes, Ostwald’s dilution law its
uses and limitations. Debye-Huckel-Onsagar’s equation for strong electrolytes (elementary
treatment only). Transport number, definition and determination by Hittorf method and moving
boundary method. Applications of conductivity measurements: determination of degree of
dissociation, determination of Ka of acids, determination of solubility product of a sparingly
soluble salt, ionic product of water, hydrolysis constant of a salt, conductometric titrations.

Unit — III
Electrochemistry-II
Types of reversible electrodes-gas-metal ion, metal-insoluble salt anion and redox electrodes.
Electrode reactions, Nernst equation, derivation of cell E.M.F. and single electrode potential,
standard hydrogen electrode- Suggested electrodes-standard electrode potential, sign conventions,
electrochemical series and its significance. Electrolytic and Galvanic cells-reversible and
irreversible cells, conventional representation of electrochemical cells. EMF of a cell and its
measurements. Computation of cell EMF. Calculation of thermodynamic quantities of cell
reactions(AG, AH, AS and equilibrium constant), polarization, over potential and hydrogen over
voltage. Concentration cell with and without transport, liquid junction potential, application of
concentration cells, valency of ions, solubility product and activity coefficient. pH determination
using hydrogen electrode and quinhydrone electrode, glass electrode. Potentiometric titrations -
qualitative treatment (acid-base and oxidation-reduction only).
Corrosion- Types, theories & methods of combating it

Reference Books:

P.W.Atkins : Physical Chemistry, Oxford University Press.

e G.W.Castellan: Physical Chemistry, Narosa Publishing House.
e G.M.Barrow, Physical Chemistry, Tata McGraw Hill.
e Puri ,Sharma, Pathania: Principles of Physical Chemistry, Vishal Publications
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CHE - 402 Organic Chemistry
Max. Marks : 75 Min. Marks: 30
Duration : 2 2 Hrs
Objectives: This paper will help the students to study the Organic compounds and will help them to
understand their application in present world.
Unit -1
Aldehydes and Ketones
Nomenclature and structure of carbonyl group. Synthesis of aldehydes and ketones with particular
Suggested to the synthesis of aldehydes from acid chlorides, synthesis of aldehydes and ketones
using 1,3-dithianes, synthesis of ketones from nitriles and from carboxylic acid. Physical properties
Mechanism of nucleophilic additions to carbonyl group with particular emphasis on benzoin, aldol,
Perkin and Knoevenagel condensations. Condensation with ammonia and its derivatives. Witting
reaction. Mannich reaction. Use of acetals as protecting group, Oxidation of aldehydes and ketones:
with potassium permanganate and potassium dichromate. Oxidation of aldehydes with Tollen’s
reagent, Fehling solution and sodium hypohalite (haloform reaction), Baeyer-villiger oxidation of
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ketones, Cannizzaro reaction. reductions of aldehydes and ketones with LiAIHs and NaBHg,
MPV, Clemmensen, Wolff-kishner, reductions, Halogenation of enolizable ketones

Unit — 11
Organic Compounds of Nitrogen
Preparation of nitroalkanes and nitroarenes. Chemical reactions of nitroalkanes, Mechanisms of
nucleophilic substitution in nitroarenes and their reductions in acidic, neutral and alkaline media.
Picric acid. Halonitroarenes: reactivity. Structure and nomenclature of amines, physical
properties.Stereochemistry of amines. Separation of a mixture of primary, secondary and teritary
amines. Structural features effecting basicity of amines. Amines salts as phase-transfer catalysts.
Preparation of alkyl and aryl amines( reduction of nitro compounds, nitriles),reductive amination of
aldehydic and ketonic compounds. Gabriel-phthalimide reaction, Hofmann bromamide reaction.
Reaction of amines, electrophilic aromatic substitution in aryl amines, reaction of amines with
nitrous acid. Synthetic transformation of aryl diazonium salts, azo coupling.

Unit — I

1. Carboxylic Acids
Nomenclature, structure and bonding, physical properties, acidity of carboxylic acids, effects of
substituents on acid strength. Preparation of carboxylic acids. Reactions of carboxylic acids. Hell-
Volhard-Zelinsky reaction. Reduction of carboxylic acids. Mechanism of decarboxylation. Methods
of formation and chemical reactions of halo acids. Hydroxy acids: malic, tartaric and citric acids,
dicarboxylic acid.

2. Carboxylic Acid Derivatives - Synthesis of acid chlorides, esters, anhydrides and amides. Relative
stability of acyl derivatives, Physical properties, interconversion of acid derivatives Mechanisms of
esterfication and hydrolysis (acidic and basic).

Reference Books:
o R.T.Morrison & R.N.Boyd : Organic Chemistry, Prentice Hall.

o T.W.Graham Solomons: Organic Chemistry, John Wiley and Sons.
o Peter Sykes: 4 Guide Book to Reaction Mechanism in Organic Chemistry, Orient Longman.
o I.L.Finar, Organic Chemistry (Vols. I & II), E.L.B.S.
o Jerry March: Advanced Organic Chemistry, John Wiley and Sons.
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CHE - 403 Practicals
Max. Marks : 50 Min. Marks: 20
Duration : 4 Hrs

Objectives: To develop in them an instinct to understand the practical applications of various concepts
of Chemistry.
1. Organic Chemistry
A. Chromatography (Any Three)
(1) Separation , Rf values and identification of organic compounds.
(i1)Preparation and separation of 2,4-dinitrophenylhydrozone of acetone,2- butanone, hexan-2- and
3-one using toluene and light petroleum (40:60:).
(ii1) Separation of a mixture of dyes using cyclohexane and ethyl acetate (8.5:1.5)
(iv) Separation of a mixture of phenylalanine and glycine. Alanine and aspartic acid. Leucine and
glutamic acid. Spray reagent-ninhydrin.
(v)Separation of a mixture of D,L- alanine, glycine and L-Leucine using nbutanol: acetic acid:
water(4:1:5), spray reagent-ninhydrin.
(vi) Separation of monosachharides- a mixture of D-galactose and D-fructose using n-butanol:
acetone : water (4:5:1) spray reagent-aniline hydrogen phthalate.

B. Qualitative Analysis
Identification of an organic compound through the functional group analysis, determination of
melting point and preparation of suitable derivatives.

2. Physical Chemistry (Any Four)

a) Determination of the transition temperature of the given substance by thermometric/dialometric
method (e.g.MnCl»,4H>O/SrBr,. 2H>0)

b) To study the effect of a solute (e.g. NaCl, succinic acid) on the critical solution temperature of two
partially miscible liquids (e.g. phenol-water system) and to determine the concentration of that
solute in the given phenol-water system.

c¢) To construct the phase diagram of two components (e.g. diphenylaminebenzophenone) system by
cooling curve method.

d) To determine the solubility of benzoic acid at different temperatures and to determine DH of the
dissolution process.

e) To determine the enthalpy of neutralization of a weak acid/weak base versus strong base/strong
acid and determine the enthalpy of ionization of the weak acid/weak base.

f) To determine the enthalpy of solution of solid calcium chloride and calculate the lattice energy of
calcium chloride from its enthalpy data using Born Haber cycle.

Suggested Books (Laboratory Courses).
e P.R. Singh, D.S. Gupta and K.S. Bajpai: Experimental Organic Chemistry Vol. I&Il, Tata McGraw

Hill.

e R.K. Bansal: Laboratory Manual in Organic Chemistry, Wiley Eastern.
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e B.S. Furniss, A.J. Hannaford, V. Rogers, P.W.G. Smith and A.R. Tatchell: Vogel’s Textbook of
Practical Organic Chemistry, ELBS.

e C.N.R. Rao and U.C. Agarwal: Experiments in General Chemistry, East-West press.
e R.C. Das and B. Behra: Experiments in Physical Chemistry, Tata McGraw hill.
e J.B.Yadav: Advanced Practical Physical Chemistry, Goel Publishing House.
e J.N. Gurtu and R.Kapoor: Advanced Experimental Chemistry, Vol.I-Physical, S Chand & Co.
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VCA -401 C++ Programming — I1
Max. Marks : 75 Min. Marks: 30
Duration : 2 2 Hrs
Learning Outcome:
On successful completion of the course, the students will be able to
e Understand and apply OOP’s features and C++ concepts
e Construct class and object using constructors

e Apply the concept of polymorphism and inheritance
Unit -1
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Evolution of OOP, Advantages of OOP, comparison between functional programming and OOP
approach, characteristics of object oriented language-objects, classes, inheritance, reusability, user
defined data types, polymorphism, overloading.
Unit - 11
Classes, member functions, objects, arrays of class objects, pointers and classes, constructors,
destructors, Function overloading, Static Class Member, friend functions, dynamic memory allocation.
Unit - 111
Inheritance, types of inheritance, member access control. Function overloading, operator overloading,
polymorphism, virtual functions & Function overriding
Reference Books:
1. Object Oriented Programming with C++, E. Balagurusamy, Tata McGraw Hill.
2. Understanding Programming an introduction using C++, Scott R Canon, Vikas Publications.
3. OOPS with C++, N P Bhave,
4. OOPS with ANSI C++, A N Kamthane,

VCA -402 Data Structure & Algorithm
Max. Marks : 75 Min. Marks: 30
Duration : 2 2 Hrs

Learning Outcome:
On successful completion of the course, the students will be able to

e Explain fundamental concepts of data structure and array operations

e Apply appropriate searching and sorting techniques on given data structure

e Design linear data structure by using link list and its operations

e Design linear data structure using stack and queue.

Unit I
Introduction and Definition of Algorithm, characteristics of an algorithm. Data Structures and its types:
Primitive and Composite Data Types. Arrays:- Concept of Arrays, Single dimensional array, Two
dimensional array, storage strategy of multidimensional arrays, Operations on arrays with Algorithms
(Insertion, deletion), Advantages and disadvantages of array.
Unit I1
Sorting and Searching:-Introduction, Search algorithm (Linear and Binary), Concept of Sorting:
Selection Sort & Bubble sort.
Linked Lists:- Introduction to linked list, Representation of linked lists in Memory, Traversing a linked
list, Searching linked list, Insertion and deletion into linked list.
Unit II1
Stacks and Queues:- Introduction to stacks, Representation of stacks, Implementation of stacks using
Array with algorithm, Introduction to queues, Implementation of queues using arrays with algorithm.
Reference Books
1. Data Structures & Algorithms through ‘C’ - Hariom Pancholi — Genius Publications
2. Data Structures and algorithms in C++- Adam Drozdex, Vikas Publications
3. Expert Data Structures with ‘C’ — R.B.Patel - Khanna Book Publications
4. An introduction to data structures with applications -Jean-Paul, P. G. Sorenson, TMH Data
Structures in C/C++-Tanenbaum, PHI
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Course Structure in Semester — V

Botany
Max. Min. .
Paper Code | Paper Name CIA ESE Marks | Marks | Puration
BOT - 501 Plant Physiology and Metabolism 25 50 75 30 2 5 Hrs.
BOT —502 Development and Utilization of 75 50 75 30 2 1 Hrs.
Plants
BOT - 503 Practical 10 40 50 20 3 Hrs.
Total | 200 80
Zoology
Max. Min. .
Paper Code | Paper Name CIA ESE Marks | Marks | Puration
Classification, Structure and .
200 =501 Special Features of Chordates 25 >0 73 30 2 2 Hrs,
700 -s02 | Somparative Anatomy of 25 50 75 30 |2 Y% Hrs.
Chordates
700 -503 Practical 10 40 50 20 3 Hrs.
Total | 200 80
Chemistry
P Max. Min. .
aper Code | Paper Name CIA ESE Marks | Marks | Puration
CHE - 501 Inorganic Chemistry 25 50 75 30 2 % Hrs.
CHE - 502 Organic Chemistry 25 50 75 30 2 Y2 Hrs.
CHE - 503 Practicals 10 40 50 20 3 Hrs.
Semester Total | 200 80
Vocational Coputer Application
Paper Code | Paper Name CIA ESE hl/}ii’l‘(s Dﬁir“l;s Duration
VCA - 501 Database Technologies - I 25 50 75 30 2 5 Hrs.
VCA -502 Website Development 25 50 75 30 2 % Hrs.
VCA-503 Practicals 10 40 50 20 3 Hrs.
Semester Total | 200 80

BOT 501: Plant Physiology and Metabolism
Max. Marks : 75 Min. Marks: 30
Duration : 2 2 Hrs
OBJECTIVE:
To introduce students with fundamental concepts of plant physiology and biochemistry within a
framework of histological origins and modern approaches. It includes various aspects of plant lifestyles
and survival including metabolism, water relation, growth, development etc.
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Unit -1
Plant-water relations: Importance of water to plant life, Physical properties of water, diffusion and
osmosis, Absorption, transport of water, Transpiration: physiology of stomata
Transport of organic substances: Mechanism of phloem transport, Source-sink relationship
Basics of enzymology: Discovery, Nomenclature, Characteristics, Concept of holoenzyme, apoenzyme,
coenzyme and cofactors, Mechanism of action, Michaelis-Menten equation and its significance,
Regulation of enzyme activity
Unit I
Photosynthesis: Significance, historical aspects, Pigments, Light harvesting complexes, Absorption and
action spectra, Enhancement effect, Concept of two photosystems, Z-scheme, Photophosphorylation,
Calvin cycle, C4 pathway, CAM plants, Photorespiration
Respiration: ATP-the biological energy currency, Aerobic and anaerobic respiration, Kreb’s cycle,
Electron transport mechanism (chemi-osmotic theory), Oxidative phosphorylation, Pentose phosphate
pathway
Unit III
Mineral nutrition: Essential macro- and micro-elements, their role, Deficiency and toxicity symptoms
Nitrogen metabolism: Biology of nitrogen fixation, Importance of nitrate reductase and its regulation,
Ammonia assimilation
Lipid metabolism: Structure and function of lipids, Fatty acid biosynthesis, B-oxidation, Storage and
mobilization of fatty acids
Reference Books:
e Buchanan, B.B., Gruissem, W. and Jones, R.L..2000. Biochemistry and Molecular Biology of Plants.
American Society of Plant Physiologists, Maryland, USA.
e Hopkins, W.G. 1995. Introduction to Plant Physiology. John Wiley & Sons, Inc., New York, USA.
e Lea, P.J. and Leegood, R.C. 1999. Plant Biochemistry and Molecular Biology. John Wiley & Sons,
Chicheste England.
e Salisbury, F.B. and Ross, C.W. 1992. Plant Physiology (4™ edition). Wadsworth Pub. Co.,
California, USA.
e Taiz, L. and Zeiger, E. 1998. Plant Physiology (2™ edition). Sinauer Associates, Inc., Pub.,
Massachusett, USA.
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BOT 502: Development and Utilization of Plants

Max. Marks : 75 Min. Marks: 30
Duration : 2 2 Hrs

OBJECTIVE:

Students will get to know the role of various plant hormones in regulating vital functions in plants.

Economic botany will provide knowledge on the utility of plant species, cultivated or in wild stage.

Unit -1

Growth and development: Definitions, Phases of growth and development, Growth kinetics

Photoperiodism: Florigen concept. Vernalization

Photomorphogenesis: Phytochrome- discovery, Physiological role, Mechanism of action, HIR (High

Irradiance Response)

Unit I1

Plant hormones: Discovery, Structure, Bioassay, Physiological role and Application of; Auxin,
Gibberellin, Cytokinin, Abscisic acid and Ethylene

Unit 1

Utilization of Plants:

Food Plants: Rice, Wheat, Maize, Sugarcane

Fibers: Cotton and Jute

Vegetable oils: Groundnut, Mustard and Coconut

Spices: General account (Black pepper, Cloves, Cinnamon, Cardamom, Turmeric, Coriander)

Medicinal Plants: General account (Atropa, Serpentine, Brahmi, Ashwagandha)

Beverages: Tea and Coffee

Rubber

Reference Books:

e Moore, T.C. 1989. Biochemistry and Physiology of Plant Hormones (2" edition). Springer-Verlag,
New York, USA.

e Sambamuthy, A.V.S.S. and Subramanyam, N.S. 1989. A Text Book of Economic Botany. Wiley
Easter Delhi.

e Sharma, O.P. 1996. Hill’s Economic Botany (Late Dr. A.F. Hill, adapted by O.P. Sharma). Tata
McGraw Hill, New Delhi.

e Simpson, B.B. and Conner-Ogorzaly, M. 1986. Economic Botany- Plants in Our World. McGraw
Hill, New Delhi.

e Thomas, B. and Vince-Prue, D. 1997. Photoperiodism in Plants (2" edition). Academic Press, San
Diego, USA.
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BOT: 503 Practical
Max. Marks : 50 Min. Marks: 20
Duration : 3 Hrs
NOTE
Distribution of Marks:
Experiments: = 20 marks, Spots = 08 marks, Viva Voce: = 07 marks,
Record: =05 marks, Lab. Work= 10* marks

Suggested Laboratory Exercises:

1. To study the permeability of plasma membrane using different concentrations of organic
solvent.

2. To study the effect of temperature on permeability of plasma membrane.

3. Separation of chlorophyll pigments by paper chromatography.

4. To study the phenomenon of plasmolysis using Tradescantia/Rhoeo discolour leaves

5. To demonstrate unequal transpiration in dorsiventral leaves using cobalt chloride paper.

6. To observe the effect of different wavelengths of light on photosynthesis using Wilmott’s
bubbler.

7. To demonstrate osmosis using potato osmoscope.

8. To study the enzyme activity of catalase and peroxidase as influenced by pH and temperature.

9. Introduction and demonstration of instruments: pH meter, colorimeter, centrifuge etc.

10. Phytochemical tests for starch, cellulose, protein, fats, lignin, and anthocyanin.
11. Comparison of the rate of respiration of various plant parts.
12. Utilization of plants:

a. Food Plants: Rice, Wheat, Maize, Sugarcane

b. Fibers: Cotton and Jute

c. Vegetable oils: Groundnut, Mustard and Coconut

d. Spices: Black pepper, Cloves, Cinnamon, Cardamom

e. Medicinal Plants: any 10 used in indigenous system of medicines

f. Beverages: Tea and Coffee.

g. Rubber
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700 - 501 Classification, Structure and Special Features of Chordates
Max. Marks : 75 Min. Marks: 30
Duration: 2 %2 Hrs
Objective To teach student basic classification and characteristics of vertebrates and special adaptations
of these phyla
Unit—1I
1. Classification and characters of phylum Chordata (excluding extinct forms) up to classes (up
to subclass in mammals).
2. Habit, habitat, external features and anatomy of Herdmania (excluding development)
3. Ascidian’s tadpole larva and its Metamorphosis.
4. Salient Features of Hemichordata
Unit — IT
1. Habit, habitat, external features and anatomy of Branchiostoma (excluding development)
2. Habit, Habitat and Salient features of Petromyzon, Ammocoete larva
3. Pisces - Scales and fins, Migration, Parental care.
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4. Amphibia - Parental care
Unit — I
1.Reptilia — Venomous and non-venomous snakes, Poison apparatus / venom gland
2. Aves - Flight adaptation, Bird migration
3.Mammals - Adaptive radiation, Dentition

Reference Books:

P.C. Withers. Comparative Animal Physiology. Thomson Publishing Co.

Knut, Schmidt-Neilson. Comparative Animal Physiology. Cambridge.

G. J. Tortora and S.R. Grabowski. Principles of Anatomy and Physiology. Harper Row
Publishers.

Fu. Vertebrate comparative anatomy, Function, Evolution: K.V. Kardong, 3" ed. Tata McGraw
Hill Publication.
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700 - 502 Comparative Anatomy of Chordates
Max. Marks : 75 Min. Marks: 30

Duration : 2 %2 Hrs

Objective: To help students appreciate the complexity of systems and differences in the anatomy of
different chordates

Unit -1
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Comparative study of Pisces, Amphibians, Reptiles, Aves and Mammals. (Scoliodon, Frog,
Varanus, Fowl and rabbit)

Integument including structure and development of placoid scales, feathers and hair.
. Alimentary canal
Unit - I1
Basic plan of vertebrate endoskeleton.
. Heart and aortic arches
Respiratory system
Unit - 111

Excretory system
Reproductive system
Brain

Reference Books:

P.C. Withers. Comparative Animal Physiology. Thomson Publishing Co.
Knut, Schmidt-Neilson. Comparative Animal Physiology. Cambridge.

G. J. Tortora and S.R. Grabowski. Principles of Anatomy and Physiology. Harper Row
Publishers.

Fu. Vertebrate comparative anatomy, Function, Evolution: K.V. Kardong, 3" ed. Tata McGraw
Hill Publication.
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700 -503 Practical
Max. Marks : 50 Min. Marks: 20

Note

Duration : 4 Hrs

1. With reference to whole mounts and museum specimens in case of unavailability of certain
animal types, diagrams, photographs, models and digital alternatives will be used.
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Candidates will keep a record of all work done in the practical class and it will be submitted for
inspection at the time of practical examination.
External Features and Anatomy
General viscera, afferent and efferent branchial blood vessels, eye muscles and their
innervations, brain, cranial nerves, and internal ear of any culturable fish (eg.Labeo).
Blood vascular, urinogential and nervous system of Frog
Note: External features and anatomy will be studied preferably by digital techniques and
alternatives. Whenever live animal will be studied, it will be be either pest or culturable species
without paining them.
Permanent preparations and study of the following
Cycloid scales of Labeo, striped muscle fibers and blood film of mammal.
Osteology : A comparative study of articulated and disarticulated bones of any Amphibian,
Reptile, Aves and Mammal using chart / model / photograph / digital technique
Study of Microscopic Slides
Whole mounts of oral hood, velum and pharyngeal wall of Amphioxus, T.S. of Amphioxus
through various region, tadpole larva of Ascidia, whole mounts of Pyrosoma, Salpa, Doliolum
and Oikopleura, V .S. of skin offish, T. S. of body of fish through various regions, V.S. of skin
of
bird, V.S. of mammalian skin, T.S. of mammalian liver, kidney, stomach, intestine, bone, spinal
cord, lung, duodenum, pancreas, testis and ovary.
Study of Museum Specimens:
Balanoglossus, Ascidia, Ciona, Botryllus, Ammocoete larvae, Petromyzon,
MyxineorBdellostoma, Zygaena (Sphyeina), Torpedo, Chimaera, Acipenser, Amiaor
Lepidosteus,
Labeo, Clarias, Anguilla, Hippocampus, Exocoetus, Echenies, any flat fish, Protopterus ,
Ichthyophisor any blind worm. Proteus, Ambistoma, Axolotl, Siren, Alytes, Hyla, Testudo,
Cheloneand Fresh water Tortoise, Sphenodon, Hemidactylus, Phrynosoma, Draco, Chameleon,
Eryx, Hydrophis, Naja,Viper, Bungarus, Crocodilus, Alligator, Archaeopteryx, Running bird,
Pavocristatus - Peacock, Choriotismicreceps- great Indian bustard, Ornithorhynchus,
Tachyglossus, Didelphys, Macropus, Bat, Loris, Scaly anteater.
Scheme of External Practical Examination

Time: 4 hrs. Max. Marks: 50 (External + Internal Practical)

7. Anatomy 04
8. Permanent Preparation 04
0. Osteology 04
10. Spotting (1-8) 16
11. Live Zoology Report/Visit to Zoo /Tour to a sanctuary 04
12. Class record and attendance 04
13.  Viva 04

Total 40
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CHE - 501: Inorganic Chemistry
Max. Marks : 75 Min. Marks: 30
Duration : 2 2 Hrs
Objectives: This paper will help the students to study the crystal field theory and magnetic properties of
transition metal complexes will help them to understand their application in present world.
Unit—1I
1. Metal-ligand Bonding in Transition Metal Complexes
An elementary idea of crystal-field theory, crystal field splitting in octahedral, tetrahedral and
square planar complexes, factors affecting the crystal-field parameters. Crystal field stabilization
energy (CFSE), Crystal field effects for weak and strong fields, Comparison of CFSE for
octahedral and tetrahedral complexes.
2. Thermodynamic and Kinetic Aspect of Metal Complexes
A brief outline of thermodynamic stability of metal complexes and factors affecting the stability,
Substitution reactions in square planar complexes: Trans effect, Trans effect series, theories of
Trans effect, mechanism of substitution reactions, Factors affecting the rate of substitution
reactions in square planar complexes.
Unit — 11
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1. Magnetic Properties of Transition Metal Complexes

Types of magnetic behaviour, methods of determining magnetic susceptibility, spin-only formula.
L-S coupling, correlation of ps and pesr values, orbital contribution to magnetic moments,
application of magnetic moment data for 3d-metal complexes.
2. Electronic Spectra of Transition Metal Complexes
Types of electronic transition, selection rules of d-d transitions, spectroscopic ground state,
spectrochemical series. Orgel-energy level diagram for d'and d° states, discussion of the electronic
spectrum of [Ti(H20)6]** complex ion.
Unit — III
1. Basics of Bioinorganic Chemistry
Essential and trace elements in biological processes, metallporphyrins with special Suggested to
haemoglobin and myoglobin. Role of metal ions present in biological systems with special
Suggested to Na*, K*, Mg?* and Ca?"ions: Na/K pump; Nitrogen fixation.
2. Hard and Soft Acids and Bases(HSAB)
Classification of acids and bases as hard and soft. Pearson’s HSAB concept, acid base strength and
hardness and softness. Symbiosis, theoretical basis of hardness and softness, electronegativity and
hardness and softness, applications of HSAB concept.
3. Silicones and Phosphazenes
Silicones and phosphazenes as examples of organic polymers, nature of bonding in
triphosphazenes
Reference Books:
e J.D.Lee: A New Concise Inorganic Chemistry, E.L.B.S.
F.A.Cotton & G. Wilkinson : Basic Inorganic Chemistry, John Wiley.
Douglas, McDaniel and Alexander : Concepts and Models in Inorganic Chemistry, John Wiley.
D.F.Shriver and P.W.Atkins : Inorganic Chemistry, Oxford University Press.
G.L.Miessler and Donald A. Tarr, Inorganic Chemistry, Pearson Publication.
Gary Wulfsberg: Inorganic Chemistry, Viva Books Pvt. Ltd.

CHE - 501 37®T1dfa qra-

e b : 75 gAdH 3D : 30

Jafer: 21 =@
EPIE—1

I— WP 9T dqhdl d og— s §u

fhece Wies RNIGIA @1 JTURIN, AICHADR, AJHADIT TAT I FATI Hhall H fdied Bles

oM, foved wies A &I yWIfdd 3”1 a1 BR®, fved Wies W®IMRIE $Holl, §ad U4 Jde

el &1 fhed Wies U9ME, ICHADY Td AJWhaddd Adhal ol (G Bles WG FHoll B

T |

§— o1q el 3G SNSRI a7 9 Tfas AfremRemy

grq Fgell B HHANMADR WM & Aerd wmwEr d7 @ I gq1fdd & aredl HIRa,

EATed el # ufavermus ffeard: giw uvra, gig gara &l gi uvma @ Rigia, afeemd=

Affarel &1 fEAfAf, FieR FHdd dqal d UfRTuT AMfEATs & a7 BT g9Ifdd &= aret

DhIND |

SHIE— 2
3— WP oI Wl & G IO
RO FAER B TYHRY JEOHR URTRIAN $I FeiRd &= @1 fAft™l, 919 9@v g3, to— g9
I, us a1 peff AF & Aoy ddy, g Y H FHeElg AnTe, 3d 91 Aadll & FEa
3meel & STUANT |
9— HHH g1 @l  scldgli-id WagT
goldCINd FHHT b YPR, SI—s HHHAT & U wud W, WaeRpIUd  3Mey  3awe,
WagRrate oo, d! denm d° sraRen @ et oW, {Ti(H,0) )™ dqgat mad & goldagid
UFH BT faaa |

71



SGCA/B.Sc.Biology/2015-16

PIE- 3
3— Old ABIES TR & IMER
Sifde fEarell # sawas Ud Gen HIfeh O, SHralad TUT ARG & a4 H o1 URBIgRE,
Sifaes a3 # arg smAl @ yf¥e— Na', KY, Mg™, Ca™ & fa9y sed #| Na/k uu; A18gio
R |
§— HOIR TAT Hg IFd 9 &R
HOR g g A+ G @RI BT aiixvl, UaRad & HSAB if9eRon, sa—aR dMed, doRdi— gl
dEuilad, BoRdI— Jgal &1 dgifae AR, fdga o don HeRa— ggd1, HSAB ifieRen &
STTUANT |
a— Hiferla aAT BIEbroi~
AT TAT BIEBTSIH HAh dgcid b ©U H, TTSHIBISI H g7 ] Ui |

CHE - 502: Organic Chemistry
Max. Marks : 75 Min. Marks: 30
Duration : 2 2 Hrs
Objectives: This paper will help the students to study the nuclear magnetic resonance and
organometallic compounds will help them to understand their application in present world.
Unit—1I
Nuclear Magnetic resonance (NMR) spectroscopy.
Proton magnetic resonance('H NMR) spectroscopy, nuclear shielding and deshielding chemical shift
and molecular structure, spin-spin splitting and coupling constants, areas of signals, interpretation of
PMR spectra of simple organic molecules such as ethyl bromide, ethanol, acetaldehyde, 1,1,2,-
tribromoethane, ethyl acetate, toluene and acetophenone. Problems pertaining to the structure
elucidation of simple organic compounds using UV, IR and PMR spectroscopic techniques.
Unit 11
1. Organometallic Compounds
Definition, nomenclature and classification of organometallic compounds, Organo- magnesium
compounds: the Grignard reagents-formation, structure and chemical reactions. Organozinc
compounds: formation and chemical reactions. Organolithium compounds: formation and chemical
reactions.
2. Fats, Oil and Detergents
Natural fats, edible and industrial oils of vegetable origin, common fatty acids, glycerides,
hydrogenation of unsaturated oils. Saponification value, iodine value, acid value, Soaps, synthetic
detergents, alkyl and aryl sulphonates. Action of soaps and detergents for protection against
COVID- 19.
3. Synthetic Polymers
Definition of monomers and polymers. Classification of polymers. Different types of processes for
polymerization and their mechanisms (ionic, free radical and Ziegler-Natta catalyst). Preparation
and uses of some polymers viz., nylons, polyesters, polyvinyl chloride, Teflon, Bakelite, urea and
melamineformaldehyde resins. Natural rubber (isolation, structure and vulcanization). Synthetic
elastomers — buna -S, butyl rubber and polyurethane.
Unit I1I
Organic Synthesis via Enolates
Acidity of a-hydrogens, alkylation of diethyl malonate and ethyl acetoacetate. Synthesis of ethyl
acetoacetate : the Claisen condensation. Keto-enol tautomerism of ethyl acetoacetate. Alkylation of 1,3-
dithianes. Alkylation and acylation of enamines.
Reference Books:
e R.T.Morrison & R.N.Boyd : Organic Chemistry, Prentice Hall.
T.W.Graham Solomons : Organic Chemistry, John Wiley and Sons.
Peter Sykes : A Guide Book to Reaction Mechanism in Organic Chemistry, Orient Longman.
I.L.Finar, Organic Chemistry (Vols. I & II), E.L.B.S.
Jerry March: Advanced Organic Chemistry, John Wiley and Sons.
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e R.M.Silverstein, G.C.Bassier and T.C.Morrill: Spectroscopic Identification of Organic Compounds,
John Wiley and Sons.
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CHE -503 Practicals
Max. Marks : 50 Min. Marks: 20
Duration : 4 Hrs
Objectives: To develop in them an instinct to understand the practical applications of various
concepts of Chemistry.
1. Instrumentation
A. Colorimetry
a) Job’s method
b) Mole-ratio method
Adulteration- Food stuffs.
Effluent analysis, water analysis.
OR
Solvent Extraction: Separation and estimation of Mg(II) and Fe(II)
Ion Exchange Method: Separation and estimation of Mg(II) and Zn(II).

2. Synthesis of (Any Three)
a) Sodium trioxalato ferrate (II1), Nasz[Fe(C204)s]
b) Ni-DMG complex,[Ni(DMG):]
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c¢) Copper tetrammine complex [Cu(NH3)4]SOa.
d) cis-and trans-bisoxalato diaqua chromate (III) ion.

Organic Qualitative Analysis
Analysis of an organic mixture containing two solid components using water, NaHCO3, NaOH for
separation and preparation of suitable derivatives.

Reference Books:(Laboratory Courses)

o W.W. Scott: Standard Methods of Chemical Analysis, The Technical Press.

e Brauer: Handbook of Preparative Inorganic Chemistry, Vol, I & II, Academic Press.

¢ Inorganic Sysntheisis, McGraw Hill.

e P.R. Singh, D.S. Gupta and K.S. Bajpai: Experimental Organic Chemistry Vol. 1&Il, Tata McGraw
Hill.

e B.S. Furniss, A.J.Hannaford, V. Rogers, P.W.G. Smith and A.R. Tatchell: Vogel’s Textbook of
Practical Organic Chemistry, ELBS.

e R.C. Das and B. Behra: Experiments in Physical Chemistry, Tata McGraw hill.

e J.N. Gurtu and R.Kapoor: Advanced Experimental Chemistry, Vol.I-Physical, S Chand & Co.
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VCA -501 Database Technologies - I

Max. Marks : 75 Min. Marks: 30
Duration : 2 2 Hrs

Learning Outcome:

On successful completion of the course, the students will be able to

Understand key concepts of database system

Apply the ER concept and ER mapping to relational Model.

Differentiate file organizations, relational algebra operations

Apply normalization process to construct the database

Unit -1
Basic DBMS terminology, DBMS v/s File processing system, advantages and disadvantages of DBMS,
DBA and his responsibilities, Data Abstraction, physical and logical data independence, architecture of
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DBMS: Client/server architecture, 2 Tier & 3 Tier. Overview of hierarchical, network and relational
models, comparison of network, hierarchical and relational models.
Unit — 1T
Entity-Relationship Model: Concept, Entity, Entity Set, Attributes, degree of relationship,
Relationships, keys(types),Generalization, Specialization, Aggregation, Implementation of sequential ,
random & indexed sequential file organization.
Unit - II1

Relational Model: Storage organization for relations ,Relational Algebra: Set Operators(Union
JIntersection, Set-Difference, Cartesian Product), Relational Operators: (Select, Project, Rename,
Join) , Decomposition of Relation Schemes, Dependencies and its types, Normalization up to BCNF.
Reference Books:

1. Fundamentals of Database Systems- Elmasri And Navathe Benjamin/Cummings Publishing

Co. Inc.
2. An Introduction to Database Management System - Bipin C. Desai
3. An Introduction to Database system-C.J. Date Narosa Publishing House.

VCA - 502 Website Development
Max. Marks : 75 Min. Marks: 30
Duration : 2 2 Hrs
Learning Outcome:
On successful completion of the course, the students will be able to
e Get familiar with basics of the Internet
e Contrast between static and dynamic webpages
e Acquire knowledge and skills for creation of web site considering HTML and client side
programming using Javascript
e Implement the functions of Date, Math and String objects
e Design website using both the scripting languages
Unit I
Introduction of HTML: introduction, markup language, editing common tags, headers, text styles,
working with links :creating a hyperlink, selecting hyperlink color, linking different sections of the
webpage, formatting text, horizontal rules and more line breaks, unordered lists, nested and ordered
lists.
Working with images: inserting an image, adding border to image, aligning an image, using image as
hyperlink.
Working with tables: creating table, specifying caption to a table, setting width of table and table
columns, setting cell spacing and padding ,spanning rows and columns, image maps.
Unit II
Basic HTML forms, working with frames: creating vertical and horizontal frames, applying hyperlink
targets to a frame.
Cascading style sheets: inline, internal and external style sheets.
Java script — introduction to scripting, JavaScript Keywords, variables, expression, data type, var.
Operators : Arithmetic Operators, Relational Operators, Logical Operators, Assignment Operators,
Increment/ Decrement Operator, Conditional operator, Comma operator, % (Modulus), ++ (Increment),
- (Decrement), -(Unary Negation).
Unit I1I
Control Structure: if-else, switch, Break, loop: while, do-while, for, for-in.
Function: create, Core JavaScript (Properties and Methods of String, Math and Date Object)
Java script arrays: introduction, array-declaring and allocating arrays.
Reference Books:
1. Introduction to Java Programming, Y. Daniel Liang, PHI.
2. Java Complete Reference, Patrick Naughton, Tata McGraw Hill.
3. The Java Handbook, Patrick Naughton, Tata McGraw Hill.
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Course Structure in Semester — VI

Botany
Paper Code | Paper Code CIA ESE Dl,\[/iar’l‘(s Dl,}/iir“l;S Duration
BOT - 601 | Plant Ecology 25 50 75 30 2 ' Hr.
BOT - 602 | Genetics and Biotechnology of Plants 25 50 75 30 2 % Hr.
BOT — 603 | Practical 10 40 50 20 3 Hr.
Total | 200 80
Zoology
Paper Code | Paper Code CIA ESE Dl,\[/iar’l‘(s Dl,}/iir“l;S Duration
700 - 601 | Enviornmental Biology 25 50 75 30 2 % Hr.
700 — 602 Eg};(ﬁ)cg/y, Biostatistics and Applied 75 50 75 30 2 v, Hr.
700 - 603 | Practical 10 40 50 20 3 Hr.
Total | 200 80
Chemistry
Paper Code | Paper Name CIA ESE 1\1}/:1 i‘)l((.s 1\1;1 irnl;s Duration
CHE - 601 | Physical Chemistry 25 50 75 30 2 % Hr.
CHE - 602 | Organic Chemistry 25 50 75 30 2 % Hr.
CHE - 603 | Practical 10 40 50 20 3 Hrs
Total | 200 80
Vocational Computer Application
Paper Code | Paper Name CIA ESE 1\1}/:1 i‘)l((.s 1\1;1 irnl;s Duration
VCA - 601 | Database Technologies - 11 25 50 75 30 2 % Hr.
VCA - 602 | Multimedia Technology 25 50 75 30 2 % Hr.
VCA - 603 | Practical 10 40 50 20 3 Hrs
Total | 200 80

BOT 601: Plant Ecology
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Max. Marks : 75 Min. Marks: 30
Duration : 2 2 Hrs
OBJECTIVE:
To introduce the students that how the Earth’s systems function. Understanding how food webs and
trophic levels work. It will help to study the relationship between organisms and their environment.
Unit -1
Environment: Atmosphere (gaseous composition), Water (properties of water cycle), Light (global
radiation and photosynthetically active radiation), Temperature, Soil (development, soil profiles,
physico-chemical properties)
Unit — 1T
Morphological, anatomical and physiological adaptations of plants to water: hydrophytes,
xerophytes and halophytes
Population ecology: Growth curves, Ecotypes, Ecads. Types of species Interaction
Community ecology: Characteristics, Characters (analytical and synthetic), Biological spectrum,
Ecological succession, concept of climax, Ecological niche
Unit — I
Ecosystems: Structure- abiotic and biotic components, food chain, food web, ecological pyramids,
energy flow
Biogeochemical cycles of-carbon, nitrogen and phosphorous
Biogeographical regions of India
Vegetation types of India: Forests and grasslands
Reference Books:
e Chapman, J.L. and Reiss, M.J. 1998. Ecology: Principles and Applications. Cambridge University
Press, Cambridge, U.K.

e Odum, E.P. 1983. Basic Ecology. Saunders, Philadelphia.
e Koromondy, E.J. 1996. Concepts of Ecology. Printice-Hall of India Pvt. Ltd., New Delhi.
e Mackenzie, A. et al. 1999. Instant Notes in Ecology. Viva Books Pvt. Ltd., New Delhi
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BOT 602: Genetics and Biotechnology of Plants

Max. Marks : 75 Min. Marks: 30

Duration : 2 2 Hrs
OBJECTIVE:
Study of genetics will help the students to understand how genes function and how characters are
inherited from one generation to the next. The concept of biotechnology encompasses a wide range of
procedures for modifying living organisms according to human purposes.

Unit - I

Genetic inheritance: Mendelism, Laws of segregation and independent assortment, Linkage analysis,
Tetrad analysis, Allelic and non-allelic interactions
Gene expression: Gene concept, Transfer of genetic information-transcription, translation, Regulation
of gene expression in prokaryotes and eukaryotes

Unit I1

Genetic variations: Mutations-spontaneous and induced, DNA damage & repair
Genetic engineering: Tools and techniques of recombinant DNA technology, Cloning vectors,
Genomic and cDNA library, Transposable elements, Polymerase Chain Reaction, Gene mapping and
chromosome walking
Unit 1
Biotechnology: Definition, Basic aspects of plant tissue culture-cellular totipotency, differentiation,
morphogenesis, Somatic hybridization-protoplast isolation, fusion and culture, Artificial seed, Biology
of Agrobacterium, Vectors for gene delivery and vectorless gene transfer, Marker and reporter genes,
Salient achievements in crop biotechnology, Bioremediation and Phytoremediation
Reference Books:
e Bhojwani S.S. 1990. Plant Tissue Culture: Applications and Limitations. Elsevier Science Pub.,
New York, USA.
e Brown, T.A. 1999. Genomes. John Wiley & Sons (Asia) Pvt. Ltd., Singapore.
e Henry, R.J. 1997. Practical Application of Plant Molecular Biology. Chapman & Hall, London, UK.
e Vasil, LK. and Thorpe, T.A. 1994. Plant Cell and Tissue Culture. Kluwer Acdemic Pub., The
Netherlands.
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BOT- 603 Practical
Max. Marks : 50 Min. Marks: 20
Duration : 3 Hrs

NOTE

Distribution of Marks:

Experiments: = 20 marks, Spots = 08 marks, Viva Voce: = 07 marks,
Record: =05 marks, Lab. Work= 10* marks

SUGGESTED LABORATORY EXERCISES:
1. To determine minimum size of quadrats required for phytosociological studies.

To determine frequency of herbaceous species by quadrate method.

To determine density of herbaceous flora by quadrate method.

Soil analysis: soil texture, soil moisture, soil pH

To estimate bulk density and porosity of grassland and woodland soil

To determine water holding capacity of grassland and woodland soil.

Water analysis:
a. To estimate pH, temperature and transparency of different water bodies.
b. To demonstrate the presence of carbonate and chloride in different water samples.

8. Ecological instruments and their working: oven and maximum-minimum thermometer.

9. Plant adaptive modifications, specimen/slides: Opuntia, Euphorbia, Capparis, Casuarina,
Hydrilla etc

10. Introduction to Instruments/Techniques, Laminar Air Flow/Sterile Bench, Autoclave.

11. Preparation of culture media for tissue culture- MS Media, Nutrient Agar, PDA media.

12. Demonstration of inoculation technique, aseptic transfer of explant and microbial transfer
technique.

13. Demonstration of the technique of micro-propagation by using different explants e.g. Axillary
bud, shoot meristem.

14. Demonstration of the technique of anther culture.

15. Isolation of protoplast from different tissues by using commercially available enzymes.

16. Numerical problems based on genetics and gene mapping
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700 - 601 Environmental Biology
Max. Marks : 75 Min. Marks: 30
Duration : 2 2 Hrs
Objective: To understand the basic components of environment and their interaction and how does it
affects distribution of animals and its effect on humans
Unit — 1
1. Population: interspecies and intraspecies interactions.
Characteristics of natural communities: structure, composition, stratification, succession,
concept of monoclimax, diclimax, polyclimax, climatic and edaphic climaxes, periodicity,
ecotonal communities, ecological indicators.
3. Ecosystem- Biotic and abiotic factors, Homeostasis, Food chain, Food web, Trophic levels,
Ecological Pyramids, Energy flow and Productivity.
Unit — 11
Biogeochemical cycle of O2, CO2, H20, N, P, and role of microbes
. Habitat ecology- Characteristics and fauna of fresh water, marine, terrestrial
3. Natural resources: Present status and future needs and its management
Unit — III

N —

1. Environment pollution-
a) Water,
b) Soil,
c) Air,
d) Noise
¢) Radiation.
f) Sources and mitigation of Pollutants.
g) Briefidea of Agrochemicals as pollutants.
2. Green House Effect and Global Warming.
3. Basic Concepts of Eutrophication, Bioaccumalation, Biomagnification and Biodegradation
of pollutants.
Reference Books:
e Eugene P.Odum . Fundamentals of Ecology.
e J.L.Chapman and M.J.Reiss Ecology :Principles and Applications
e P.D.Sharma . Ecology and Environment
Bluman. Elementary Statistics:6" ed. McGraw Hill International Edition.
Manju Pandy. 2015. Biostatistics Basic and Advanced: M 'V Learning.
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700 - 602 Ethology, Biostatistics and Applied Zoology
Max. Marks : 75 Min. Marks: 30
Duration: 2 %; Hrs
Objective
1. To help students understand animal strategies and interactions and the importance of behaviour
for survival.To help students understand the importance of statistical analysis in biology & to
understand commercially useful aspect of animals
Unit -1
Ethology:
1. Introduction and history of Ethology
2. Concepts of Ethology: fixed action pattern, sign stimulus, innate releasing mechanism,
action specific energy, motivation, imprinting and learning.
3. Methods of studying behaviour: Neuroanatomical neurophysiological, neurochemical
techniques.
4. Territory and Home range- Role of pheromones.
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5. Social behaviour: Characteristics and advantages with special reference to deer and monkey.
Unit — IT
Biostatistics
l. Introduction and understanding the concepts of descriptive and inferential statistics
2. Frequency distribution, t-test, graphical presentation
3. Mean, mode, median, Variance, Coefficient of correlation and Chi square test
4, Standard deviation, standard error
Unit — 11
Applied Zoology
Honey bee: Social life and communication, life history, Apiculture.
Lac culture: life cycle, lac culture, composition, and uses of lac.
Silk moth: Life history, Sericulture, Economic Importance

Reference Books :

John Alcock. 1975.4nimal Behaviour. Victor S. Lamoureux.

Reena Mathur. Animal Behaviour. Rastogi Publication.

Aubrey Manning. 1967. An Introduction to Animal Behavior. Cambridge University Press.
Bluman. Elementary Statistics:6" ed. McGraw Hill International Edition.

Manju Pandy. 2015. Biostatistics Basic and Advanced: M 'V Learning.

Tarit Kumar Banerjee.2016.4pplied Zoology. New Central Book Agency.
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700 - 603 Practical
Max. Marks : 50 Min. Marks: 20

Duration: 4 Hrs
I. Water analysis:
1. Determination of free carbon dioxide in water
Determination of DO of water
Determination of Chloride content of water
Determination of pH of water and soil.
Determination of alkalinity of water.
Determination of acidity of water.
7. Fauna present in the given water body
I1. Ethology
1. Study of any stored grain insect pest
2. Antennal grooming in cockroach
I11. Biostatistics
1. Construction of frequency table, histograms, polygons, pie-charts
2. Exercises on mean, mode and median
3. Standard deviation
Scheme of External Practical Examination

SARNANE I el

Time: 4 hrs. Max. Marks: 50 (External + Internal Practical)

1. Water Exercise 08

2. Exercise in Ethology 06

3. Exercise on Biostatistics 06

4. Live Zoology Report 10

5. Class record and attendance 07

6. Viva 05

Total 40
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CHE - 601 Physical Chemistry
Max. Marks : 75 Min. Marks: 30

Duration : 2 % Hrs

Objectives: This paper will help the students to study the quantum mechanics and various
spectroscopic techniques which will help them to understand their application in present world

1.

Unit -1
Elementary Quantum Mechanics
Black-body radiation, Planck’s radiation law, photoelectric effect, Bohr’s model of hydrogen atom
(no derivation) and its defects, Compton effect. de Broglie hypothesis, Heisenberg’s uncertainty
principle, Sinusoidal wave equation, Hamiltonian operator, Schrodinger wave equation and its
importance, physical interpretation of the wave function, postulates of quantum mechanics,
particle in a one dimensional box.
Photochemistry
Interaction of radiation with matter, difference between thermal and photochemical processes.
Laws of photochemistry: Grothus - Drapper law, Stark-Einstein law, Jablonski diagram depicting
various processes occurring in the excited state, qualitative description of fluroscence,
phosphorescence, nonradiative processes (internal conversion, intersystem crossing), Quantum
efficiency and reasons for high and low quantum yields, photosensitized reactions- energy transfer
processes (simple examples).

Unit — 1T
Spectroscopy
Spectroscopy and its importance in Chemistry, difference between atomic and molecular
spectroscopy, Absorption and emission spectroscopy, electromagnetic radiation, regions of the
spectrum, basic features of different spectrometers, statement of the Born-Oppenheimer
approximation, degrees of freedom.
Rotational Spectrum
Diatomic molecules, Energy levels of a rigid rotor (semi-classical principles), selection rules,
spectral intensity, distribution using population distribution (Maxwell-Boltzmann distribution)
determination of bond length, qualitative description of non-rigid rotor, isotope effect.
Vibrational Spectrum
Infrared spectrum: Energy levels of simple harmonic oscillator, selection rules, pure vibrational
spectrum, intensity, determination of force constant and qualitative relation of force constant and
bond energies, effect of anharmonic motion and isotope on the spectrum, idea of vibrational
frequencies of different functional groups.
Raman Spectrum concept of polarizability, pure rotational and pure vibrational Raman Spectra of
diatomic molecules, selection rules.
Electronic Spectrum
Concept of potential energy curves for bonding and antibonding molecular orbitals, qualitative
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description of selection rules and Frank-Condon principle. Qualitative description of o, IT and n
M.O., their energy levels and the respective transitions.
Unit — III

Chemical Kinetics and Catalysis
Chemical kinetics and its scope, rate of reaction, factors influencing the rate of a reaction-
concentration, temperature pressure, solvent, light, catalyst, concentration dependence of rates,
mathematical characteristics of simple chemical reactions- zero order, first order, second order, pseudo
order, half life and mean life. Determination of the order of reaction- differential method, method of
integration, method of half life period and isolation method. Radioactive decay as a first order
phenomenon. Experimental methods of chemical kinetics- conductometric, potentiometric, optical
methods polarimetry and spectrophotometer. Theories of chemical kinetics-effect of temperature on rate
of reaction, Arrhenius equation, concept of activation energy. Simple collision theory based on hard
sphere model, transition state theory. Expression for the rate constant based on equilibrium constant and
thermodynamic aspects. Complex reaction kinetics, parallel reaction, reversible reaction and
conjugative reactions
Catalysis, Characteristics of catalyzed reactions, classification of catalysis, miscellaneous examples,
Kinetics of enzyme catalyzed reactions — Michaelis-Menten equation
Reference Books:

e P.W.Atkins : Physical Chemistry, Oxford University Press.
G.W.Castellan: Physical Chemistry, Narosa Publishing House.
G.M.Barrow, Physical Chemistry, Tata McGraw Hill.
C.N.Banwell, Fundamentals of Molecular Spectroscopy, Tata McGraw Hill.
Donald A. McQuarrie: Quantum Chemistry, Oxford University Press.
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CHE - 602 Organic Chemistry
Max. Marks : 75 Min. Marks: 30
Duration : 2 2 Hrs
Objectives: This paper will help the students to study the biomolecules like carbohydrates and amino
acids and heterocyclic chemistry which will help them to understand their application in present world.
Unit -1
Carbohydrates
Defination, Classification and nomenclature. Monosaccharides, mechanism of osazone formation,
interconversion of glucose and fructose, chain lengthening and chain shortening of aldoses.
Configuration of monosaccharides. Erithro and threo diastereomers. Conversion of glucose into
mannose. Determination of ring size of monosaccharides. Cyclic structure of D(+)- glucose. Mechanism
of mutarotation. An introduction to disaccharides( maltose, sucrose and lactose) and polysaccharides(
starch and cellulose) without involving structure determination.
Unit — 11
Amino Acids, Peptides, Proteins and Nucleic Acids
Classification, structure and stereochemistry of amino acids. Acid base behavior, isoelectric point and
electrophoresis. Preparation and reactions of a- amino acids.
Structure and nomenclature of peptides and proteins. Classification of proteins. Peptide structure
determination, end group analysis, selective hydrolysis of peptides. Classical peptide synthesis, solid-
phase peptide synthesis. Structures of peptides and primary, secondary, tertiary and quaternary

structures (definition only) of proteins. Proteins denaturation/ renaturation.
Nucleic acids: introduction, Constitution of nucleic acids. Ribnonucleosides and ribonucleotides. The double helical
structure of DNA

Unit — III

Heterocyclic compounds
Introduction : Molecular orbital picture and aromatic chracterstics of pyrrole , furane , thiophene and
pyridine. Methods of synthesis and chemical reactions with particular emphasis on the mechanism of
electrophilic substitution. Mechanism of nucleophilic substitution reactions in pyridine derivatives .
Comparision of basicity of pyridine, piperidine and pyrrole.
Reference Books:

e R.T.Morrison & R.N.Boyd : Organic Chemistry, Prentice Hall.
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e T.W.Graham Solomons : Organic Chemistry, John Wiley and Sons.
e Peter Sykes : 4 Guide Book to Reaction Mechanism in Organic Chemistry, Orient Longman.
e [.L.Finar, Organic Chemistry (Vols. I & II), E.L.B.S.
e Jerry March , Advanced Organic Chemistry, John Wiley and Sons
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CHE - 603 Practicals
Max. Marks : 50 Min. Marks: 20
Duration : 4 Hrs
Objectives: To develop in them an instinct to understand the practical applications of various concepts of
Chemistry
1. Laboratory Techniques

A. Steam Distillation

a) Naphthalene from its suspension in water

b) Separation of 0-and-p-nitrophenols

OR

B. Column Chromatography

a) Separation of fluorescene and methylene blue

b) Separation of leaf pigments from spinach leaves

c¢) Resolution of racemic mixture of () mandelic acid

OR

C. Stereochemical Study of Organic Compounds via Models

a) R and S configuration of optical isomers.

b) E,Z configuration of geometrical isomers.

Synthesis of organic compounds (Any three)

a) m-dinitrobenzene
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b) p-nitroacetanilide
c) p-bromoacetanilide
d) 2,4,6- tribromophenol
e) Methyl orange
f) Methyl red
g) Benzoic Acid
h) Aniline
1) m-nitroaniline

2. PHYSICAL CHEMISTRY (ANY FOUR)
a) To determine the strength of the given acid conductometrically using standard alkali solution.
b) To determine the solubility and solubility product of a sparingly soluble electrolyte
conductometrically.
c¢) To Study The Saponification Of Ethyl Acetate Conductometrically
d) To Determine The Ionisation Constant Of A Weak Acid Conductometrically.
e) To Titrate Potentiometrically The Given Ferrous Ammonium Sulphate Solution Using Kmnos/K,Cr,O7 As
Titrant And Calculate The Redox Potential Of Fe++/Fe+++ System On The Hydrogen Scale.
f) To Verify Law Of Refraction Of Mixtures ( E.G. Of Glycerol And Water) Using Abbe’s Refractometer.
g) To Determine The Specific Rotation Of A Given Optically Active Compound
h) Determination Of Molecular Weight Of A Non-Violatile Solute By Rast Method/ Backmann Freezing
Point Method.
1) Determination Of The Apparent Degree Of Dissociation Of An Electrolyte (E.G. Nacl) In Aqueous
Solution At Different Concentrations By Ebullioscopy.
j) To Verify Beer-Lambert Law For Kmnos/K,Cr,O7; And Determine The Concentration Of The Given
Solution Of The Substance.
Reference Books: (Laboratory Courses)
e P.R. Singh, D.S. Gupta And K.S. Bajpai: Experimental Organic Chemistry Vol. 1&Il,Tata Mcgraw
Hill.
e R.K. Bansal: Laboratory Manual In Organic Chemistry, Wiley Eastern.
e B.S. Furniss, A.J. Hannaford, V. Rogers, P.W.G. Smith And A.R. Tatchell: Vogel’s Textbook Of
Practical Organic Chemistry, ELBS.
e J.B.Yadav: Advanced Practical Physical Chemistry, Vol.I-Physical, Goel Publishing House.
e J.N. Gurtu And R.Kapoor: Advanced Experimental Chemistry, Vol.I-Physical, S Chand & Co.
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VCA - 601 Database Technologies - I1
Max. Marks : 75 Min. Marks: 30
Duration : 2 2 Hrs

Objectives
On successful completion of the course, the students will be able to

e Understand integrity and recovery strategies of DBMS.

e Understand various constraints needed for a database system

e Executing operations and functions on relational databases

UNIT I
Relational query language: DDL, DML, DCL, database integrity: entity integrity, domain integrity,
referential integrity, security, authorization access matrix, concurrency control,
locking, serializability, recovery techniques.
UNIT II
Transaction management, life cycle of transaction, ACID Properties, E.F.Codd’s rules,
Constraints: Null Constraint, Primary Key, Unique key constraint,Foreign Key constraint,domain key
constraint, Check Constraints, & Not Null.
Searching, Matching & Basic Oracle Functions: String, Numeric, and Aggregate Functions.
UNIT III

Introduction to SQL: Characteristics of SQL, Advantages of SQL, SQL data types and literals, Types of
SQL commands, SQL operators, Tables, views and indexes, Queries based on group
by clause, order by clause, having clause, Unions, Intersection, Minus SQL.
Sub queries & joins.
Reference Books:

1. Fundamentals of Database Systems- Elmasri And Navathe Benjamin/Cummings Publishing

Co. Inc.
2. An Introduction to Database Management System - Bipin C. Desai
3. An Introduction to Database system-C.J. Date Narosa Publishing House.

VCA - 602 Multimedia Technology
Max. Marks : 75 Min. Marks: 30
Duration : 2 2 Hrs
Objectives
On successful completion of the course, the students will be able to

e Identify terminology associated with the concepts, techniques, and processes used throughout
the multimedia environment.

e Study laws of multimedia and importance of compression technique
e Understand key concepts of Flash designing tool
e Design basic animation and gif images for publishing

Unit -1

Introduction to Multimedia , media elements, Application areas of Multimedia, Advantages and
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Disadvantages of Multimedia, System components, user interface and its types, importance and
Features of user interface, MM hardware & software requirements.
Unit — 11
Images: Raster and Vector image, compression: Lossy and Lossless Compression, advantages and
disadvantages of compression, jpeg image compression
Various multimedia laws: Patent law, Trademark Law, Trade secret Law, Copyright Law.
Introduction to Flash: Uses of flash, hardware requirements of flash, Tool Box and its components
(Line tool, Pen, Pencil, Paint Bucket Tool, Ink bottle tool, Eye Dropper), Color effects (solid, linear
gradients & Radial gradients) Text tool.
Unit — III
Flash: 3D rotation, Eraser tool, concept of frames, significance of frames, key frame, Drawing object in
flash (line, curve, oval, Rectangle , Polystar tool ) , Layers and its types in flash. Insert and rename
layers, Envelope, Object based animation (frame by frame animation, motion tween, classic tween and
shape tween, animating text), adding sound.
Reference Books:
e Fundamental of multimedia ,Ritu Bhargava, AlkaPublicationas
e Fundamental of multimedia “Drew, Feurun, 2004.
e Adobe Flash CS4: Illustrated Barbara M. Waxer
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