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Programme Project Report (PPR)

Name of Programme: Bachelor of Science [B.Sc.)

a)

b)

d)

Pragramme mission and objectives: The missian of the programme is 1o take Science educalion to
the doorsteps of the communities residing in far —flung difficult and remate areas. Further, the
economic condilion of the majority of the hill communities does not aliow them to afford the higher cost
involve in science education for which they have to send their children (o cities, Therefore, the main
ohjective of the programme is to provide cpportunity for science education to the door steps of
aspirants and to enhance their skills to enhance employability of entrepreneurship.
Relevance of the program with HEls Mission and Goals: One of the mission of higher education
particularly Open and Distance Learning Institutions is to provide greater opportunities of access o
Higher Education with equity to all the eligible persons and in particular o the vulnerable sections.
Nature of prospective target group of learners: Those learner who wish o opt career in science and
related disciplines in various government organizations, non-governmental organizations, scientific
arganizations, aboratories, will be the target group of leamers.
Appropriateness of programme to be conducted in Open and Distance Learning maode to
acquire specific skills and competence: In the light of Science Education being limited to seteniod
calleges and Universities of the State, much of the aspirants remain devoid of science education.
Conducting the programme in QDL mode will provide them apportunily for this programme. It will help
in catering to the needs and aspirations of larger section of hilly society particularly representing tQ
marginalized and deprived sections of the society. Further, it will prove Lo be excellent opportunity for
those leamers who are in job and wish o enhance their science education and skills. In order to
communicate effectively with the learners University has adopted the following fools:

- gelf-instrugtional printed material

- audio / video cassettes and CDs

- audip-video programmes transmitted through FM Radic and EduSat

_ face-to- face counselling at study centres by academic counselors

- reference library at study centre

- web based academic support

- assignments




- practical
a) Instructlonal design:
i} Curriculum design: Bachelor of Science (B.Sc.) is 2 three year degree programinie with 108 credits. A leamer shall
haes to take 36 credits in three subjects in one year Each ¢ourse in mathematics and Geography discipling vall be of 4
cradits whereas in other subjects each course will be of 3 credits. Following subject combinations are available for students
in B.S¢. Programme. Studsnt will have to opt one of the above mentioned combinalions and ence ogted a combnation wil
remain same for the next two years.

Physics Chemistry T Mathematics

Physigs Mathematics . Geography

Botany Zooloey Chemistry

Buotany Zoology Farestry

Botany Zoology | Geopraphy
Subject; Botany
B.Sc.-| year

COURSE  NAME OF COURSE COURSE  crepms
CODE
FIRST YEAR _
1 Microbwoleqy, Mycology and Planl Pathology BO-101 03
2 Phycolagy and Bryology BO-102 43
3 Pteridelogy. Gymaosperms and Palecbotany B0-103 3
4. Laboralory Course-| BO-1M LX)
SECOND YEAR
5 Taxonarmy ¢f Angiospenms B2 03
B Anatomy, Embryolegy and Elementary Morphogenesis BO-202 03
7 Flanl Ecology and Biostatistics BC-203 03
8 Lanoratary Courss-1l BO-204 03
THIRD YEAR

4 Cell Bislogy, Molecular Biclogy and Bigtechnology BO-301 73
10 Economic Bolany, Genetics and Plant Breeding ' HO-302 33
11 Plant Physiology and Bischamisiry BO-303 &3
12 Laboratory Course-|lt _ BO-3M 03
SYLLABUS

COURSE-MICROBIOLOGY, MYCOLOGY AND PLANT PATHOLQGY (B2-101)

Cbigctives. To understand the nature of Microorganisms, Fung and Lichens and their economic importance with part.oular
refarence to plants diseases causad by them

Syllabus-General A istribubion, reprodyglion: and classification of Y Fungi, Bacaria, Major migrobes of food
water and soil
lsalation and cultivabion of micenaranisms, Instruments wsad in micrebiological stidies

Strusture, Classification. Mutrition, Reproduction and Economis importance of Bactena
eneral acoount, Classification _Siructure. Bagr tion and Economig imppriance of Winuses
Characters, Economic importance, Classification and General accoun: of major ¢lasses of Fungy




Gengral aceount, Hahit, Structure and Methods of reproduction in Mastigomycolina, Zyqemysoting, Ascomycating:

Mastigomycating- Phylophthera, Zygomycoting- Mucor, Ascomyenting-Saccharomyces, Erysiphe

General account, Habit, Structure and Methads of Reproduction in Basicdiomyestina, Deutaramycotina and Mycoplasma-
Baswodiomycotina- Puepinis and Agaricus, Deuteramycsting — Alternaria, Mycoplasma- Seneral Account

Occurrence, General stuciure, Mutrition, Reprodugiion, Economic and Ecological i

Infaction, Digesse registance and General Symptoms

Symploms, Marphalogy of the causal erganism, Drseases cycle and control measures-l. Mosaic diseases of tebacco, citrus
canker, Wart diseases of polato, Late blight of potato

Symptoms, Morphology of the caugal grganism, Ciseases cycle and control measures-ll. Red rot of sugarcane, Lopge smut
of wheat, Eay blight of Potate.

Flant Protection and Conral measures of Plant Diseases

Unit Schedule

Block-1-Genaral Microbiglogy

Lnit-1-Genera! account. distibution and classification of micreorganisms, Major micrebes of fuod, water and soil
Unit-2-Isolation and Cultivation of Microorganesms, Instruments used in Micrebiologesal studies

Unit-3-Stucture, Classification. Nutrition, Reproduction and Economiz impontance of Bacteria

Unit-4-Gensral acoount, Classification, Structure, Reproduction and Ecenomic impartance of Yinsas

Block-2- Fungi and Lichens

Unit-3- Charatters, Egonomic importance, Classification and General account of major classes of Fungi

Unil-B- General account, Habil, Structure ard Methods of repreduction in Mastgomycatina, Zygomyooting, Agzomycabing
Unit-7-General account, Habit, Structure and Methods of Reproduction in Basisdismycoting, Deuteremycotina and
Mycoplasma

Unit-8- Ocurrence, General strusture, Nutriion, Repradugiion. Economic and Ecologicat importance of Lichens
Block-3- Plant Pathology

Unit-9-Infection, Disease resistance and General Symptoms _

Unit-10-Symptoms, #erphology of the causal organism, Diseases cycle and Control measures-|
Unit-11-Symptoms. Morphology of the causal organism, Diseases cydle and Contral meagunes-i

Unit-12-Plant Protastion and Controf measures of Plant Diseases

COURSE: PHYCOLOGY AND BRYOLOGY (BO-102)

Objectives: To study the important group of Algae and bryophytes with their distribution, structure. reproduction and
ECONGMIG importance )

Syllabus- General Characlers and Life cycles m Algae
Important Classifications of Algas (Any three)
Range of Yegetative Structure

Ecclayical angd Econgmic importance of Algag
Cceumence. Stcturs of thallus and Mpde of repredyction i Cyanophyta and Bacillafophyta: Cyanophyta- Osciiatoria

Nosfoe, Basillariophyla- Genaral Accounl

Uccurence, Structurs of thalius and Mode of raproduction in Chiorgohyta and Xanthophyta:

Chlorophyta - Chiamydomonas, Voivos, Cedogonium, | and Xanthopyla- Vauchera, Dccurrence. Structure of thallus and
Mode of reproduclion in Phaeophyla: Ectocarpus, Sargassum

Ocgurrence, Structure of thallus and Made of reproduction in Rhodophyta: Potysiphonia, Bafracospermurm

Hizi igfribution, Econcmic an legical impertance and Classifigation: {In Bryophytes) 0 accordance wath the
International Coda of Botanical Momenchature.

Classification, Structure and reproduetion of Hepalicopsida: Ripcie and Marchantia Classification, Structure and

reproduction of Anthocerolopsida: Antftoceros and MNefolhylus Clagsification, Structure and reproduction of Bryonsida.

Funana and Polyiricum
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Unit Schedule

Blotk-1- Algae: General Actount

Unit-1-General Characters and Life cyoles in Algae

Unit-2-Important Classificalions of Algas (&ny three}

Unit-3-Range of Vepstative structure

Unit-4-Ecological and Ecenomic importance of Algae

Bluck-2- Algae: Major Groups

Unit-5-Cecurrenca, Steuctuee of thallus and Mode of repreduction in Cyanophyla and Bacillariophyta
Unit-B-Crccurrence, Siructure of thailus and Mode of reproduction in Chiorophyta and Xanthopkyta
Unit-7-Oecurrence, Structure of thallus and Mods of repréduction ih Phagophyla
Unit-8-Ogcumence, Structure of thallus and Mode of repreduction in Rhodophyta

Blocks3- Bryophytes

Unit-B-Habit, Distribution, Econamic importange and ClassHicalion

Unil-10-Classification, Siructurs and Reproduciion in Hepaticopsida

Unit-11-Classification, Structurs and Reproduclion in Anlhecaralopsida

Lmit-12-Classification, Structure and Reproduglisn in Bryopsida

FOURSE-PTERIDOLOGY. GYMNOSPERMS AND PALAEQBOTANY (BO-103)

Qbjectives- To study the distibution strusture and reproduction in Pleridophytes and Symngsperms along with their
evolutionary history, their phybogenetic relationships and lnsst wealth

Syllabus- General Features and Classifisation of Pteridophytas, Telome Iheory. Stelar syslem Heterospory, Life cycle

Structure and Reproduction: Selaginelfa and Rhyniz

Structure and Reproduglion. Equisetum and AdianfLim

Structure and Reproduglion Marstea and Azofla

(3eneral Characlers, Classification, Econamie importance and Distributian of Gymnnspems in india
Structure and Life History: Cycas

Structure and Life History: Pinus

Structure and Life History: Ephedra

eological ime scale

Types of Plant fossils

Pracess of logsilization

Important fossils in India: Birbal Sahani nslitute of Palasohotany

Unit Schedule

Bloth-1- Peridophytes
Lnit-1-General features, Classification, Telgme theory, Stelar system, Hateraspary and Life Cycle
Unit-2-Slructere and Reproduction in Rhynig and Selaginala

Unit-3- Structure and Reproducton in Equisefum and Adiantum

Unit-d- Structure and Reproduction in Marsilea and Azoifa

Block-2- Gymnosperms

Lnt-5-General Characters, Classification, Economic importance and Distribution of Gymnnsperms In India
Unit-B-Structure and Life History of Cycas
Unit-7-Structure ang Life History of Pinus
Unit-8 -Stucture and Life Higtory of Ephedra
Bluck-3- Elementary Palasobotany
Unit-8-Geclagical Tims Scals

Unit-10-Types of Flanl fossils

Unii-11- Process of Fossilizaton

Unil-12- Important Fossils in India

Mf\// |




COURSE-LABQRATORY PRACTICAL {BD-104)

Chijective- To get the knowledge through whole meunt cutting sections and making suitable preparations and description
based ientiication of the plant malarials

Syllabus- Microbiclogy, Mycology ard Flant Pathology: A study of the followang typss of Fungi: Albuge Piytophthors,
Puccinig, Agaricus, Alfernaria, Erysiphe, Saccharomyess. Mucar. Study of morphology and structure of different bypes of
lishens. Symptoms, merpholegy of pathegen and host-parasite relationship of plant diseases- Citus cankes, Warl diseass
of potatn, Loose smut of wheat, Black rust of wheat, Red rol of sugarcang, Late blighi of Patate, Early bhight of Potato.
Different methods of cultivation and isolation of microbes. Diversity of Algae and Brypphytes: Study of algae- Oscilatoria.
Nostoe, Chiarmydomonss. Volvox, Osdogonium, Yaucheria, Ectocarpis. Sargassum. Polysiphoria and Bafracospemun
by prapanng lemporary shkdes, Study of the extemal leaiures, internal structure and re productive structures with the help of
peemanent and /ot temporary preparations of Bryophytes- Ricois, Marchantia, Anthoceras, Notothylus, Funarig and
Fatyirichum,
Pteidaphytes, Gymnosperms and Paleobgtany: Study of the external features and internal structures of mizome leaves.
ronts, sporangra and strakili of Pterodophytes- Atynia, Selaginefls, Equisstum, Adtznium. Marsifea ang Azolla. Stady of
the marphelngy and anatomy of vegelatve and reproductive parts of Gymnaspems -Cycas: Finus and Ephacra Sudy of
fossil specimens: mpressons. casts and petriications
Unit Schedulz
Block-1. Microblalogy, Mycology and Plant Pathology
Unit-1-Study of Fungi
Unit-2-Study of Morphalogy and Structure of different types of Lichens
Unit-3-Symptoms, Merphology of pathogen and host-parasite relationship of plant diseases LInit-4-Different metnods of
Cultwation and lselation of Mcrobes
Block-2- Diversity of Algae and Bryophytes
Lnit-5-Study of the Algae types -Gscillatoria, Nostoc. Chiamydomanas. Yohox, Cedogonium. by preganng Empkary
shdes
Unit-6- Study of the Algae typss- Yeuchera, Ectocsrpus, Sargassum. Polysiphonia,
Bairacosparmurm by preparing temporary $lides.
Unit-7-Sludy of extemal faatures, intemal struture and repraductive structures of Riccie, Marchanha, Anthoceros, with the
halp of permanent and for temporary preparations.
Unit-8- Study of extemal fealures intemal structure and reproductive sructures of Notothylus. Funang and Palyirichum
with the help of permanent and for temparary preparations.
Block-3- Pteridophytes, Gymnosperms and Psleobotany
Unit-3-Study of the extemal features and internal stuctures of hizome. leaves, roots. sperangia and sirobili ¢l
Plarodophyles- Rhycid, | Selagnals. Equiselum
Lnit-10- Study of the extemal faatures and intarnal structures of rhizome, leaves. roots, sporangia and strogili of
Pterodophytes -Adianfum, Marsies and Azolia
Lrmt-11-Stedy ol the morphology and anatomy of vagetative and repraduciive parts of Gymnosperms -Cyess. Pinus and
Enhedra
Unit-12-Study of fossil specimens. Impressions. Casts and Petnfications

COURSE- TAXONOMY DF ANGIQSPERMS AND BIQDIVERSITY {BO-201)

Objectives- To undarstand the habital, collection, wentification, nomenclature. systematic pasitian. phylogeny and satient
featuras of important families of Angiosperms and to study the vanalions and conservation of biodiversily

Syilabus- Historicat background and Evolution of Classificaligns: Classification proposed by Bentham and Hooker, Engler
and Prantl ang Hutchingon of Angiospenms '

Basic principles. plan; nemenclature and Internalional code of Botanical nemenclature [ICBN] - History. Priniples and
Applications

Tools and technigues in Collection and Preseevation of specimens: Far herbanum and Museunn
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Botanical gardens and Herbara: A brief ilga of Botanical Survey of India (B3}

Syslematics Distinguishing Characlérs, ymporiant genera and Economic mpsance of Ihe Families: Ranunculaceas,
Carpophyllaceae, Rotaceae

Systematics, Distinguishing Characters, \mporant genara and Ecenormic imporlance of the Families Rosacese, Fabaceae
and Asclepiadaceae

Systematics, Dislinguishing Charagters, mportani genera and Feanomic importance of the Famihes: Solanaceas,
Acanthaceae and Lamiacaae

Syslematics, (istinguishing Characters, Impartant genera and Econamiz importance of the Families: Orohidaceas,
Liliaceae, and Poaceae

Biodiversity-Basit congepl: Biodiversity at Global and National level, Theeats 1 Biodiversity

Bicoiversity Conservations: fn sit {Biosphere Reserves. National Farks and Sanctuaries) and Ex situ, Gene bark NBRGR
Bipdiversity- Hotspots and tlegabjgdiversify Countries: Global bindiversity hotpots Lndia a5 miega-bindiversity countries
Floristic diversity of India and Endemism Flaristic Regions of India, Flora and Vegetation, Endemism,

Unit Scheduls

Black-1- Angiosperms: General Consideration

Unit-1- Historical background and Evolution of classification of Angiosperms
Unit-2- Basic principles, Plant nomenclalure and 1CBN

Unit-3- Tools and techniquas in cellecton and Pregervation of specimens
Unit<d- Botanical Gardens and Herbaria

Block-2- Families

Unit-5- Ranunculaceae, Caryophylacess and Rutaceae

Unit-B- Rosacaae, Fabateae and Asclepiadaceae

Unit-7- Solanaceae, Acanthaceae and Lamiaceae

Umt-B- Orchidaceae. Liliaceae and Poaceae

Blocks2-Blodiversity and Conservation

Unit-9- Bindiversity- Basic concapis

Umit-10-Biodiversity Congenvation - in situ and Ex siu, Gene bank, MBPGR
Unit-11-Biodiversity —Hotspots and Megabiodiversity countries

Unit-12- Flanstic diversity of Ingia and Endemism

COURSE-ANATOMY, EMBRYQLOGY AND ELEMENTARY MORPHQGENESIS {B0-202)

Obijectives- To study the cell structure. tissues [menstems, permanent fissue) nomial and abnormal activity of cambium
and development of mals, femals gamels including devatopment of embryo and development of organs

Syliabus: Tools and technigues in_Plant Anatomy

Types of Tizsues and Anatomy of Rooy, Shaot and Leal: Types of fissues {Meristematic. permanent and specialisad hasue).
& prief account of ront, shoot and leal anatemy

Structure of Yassular tissues: Structure of xylem and phlgem. Origin, structure and functon of wascular camiium and i3
normal activity, Cotk cambium, its activity and products :

Normal and Anomaloys growth: With special reference to the taxa: Bougaimiles, Nyctanihes, Dracaena, Ficus, Tinpspors
and Qrchids

Male gamelgphytes- Structire ol anther. microsperegenssis and development of male gametophyles In angiespens
Female gametophyles: Struclura of ovula, megasporogenesis and develapment of the female gametophytes with particular
relerence to polygonum type, comparnision wath Biosporic and Talrasporic lypes

Fertitization and Post ferfilization: Apomixes. Adventives embryony. Polyembryany and Parthenocarpy

Plant Morphogenesis and_Morphggenetic factors: Basic 1dea Morphogenesis and Concept of Differentiation, Polarity,
Totipatency

Plant qrowth regulators: Auxins, Gibberelling, Cytokimns and Abscissc acid

Physiclogy gf flawsfing: Basic concept of fgwering. Fhotopetiodism and Vernalization




Unit Schedule

Block-1- General Anatomy

Unit-1-Tools and Technigues in Plani Anglomy
Unit-2-Types of Tissues and Anatomy of Root, Shoot and Leaf
Unit-3-3tructure of Vascular tissues

Unit-4-Normeal and Anomaious grawth

Block-2- Embryology

Unil-5- Male Gametophytes

Urit-§- Female Gamelophytes

Unit-¥- Fertilization and Post Fertilizatisn

Black-3- Morphogenes|y

Linii-8- Plant Morphogenesis and Momhogenelic factors
Unit-8- Plant Growth Regulatars

Urit-10-Physinlogy of Flowering

COURSE-PLANT ECQLOGY AND BIOSTATISTICS (BO-203)

Objectives-To study the structire and function of hydrsphere. almosphere, lithosphere and biosphers, Applications and
techniques used in remote sensing and stementary knowledge of Bigstatistics

Syllabys: Definifion, Branches and Sgope of ecology
Ecasysiem Ecology-I: Types, Structure, Abictic and Biotic components. Food ehain-Food wedy, Ecological pyramids,

Fopulation ecolagy

Ecosystem Ecology-|I: Energy flow, Productvity, Biogeschemical cytles ~water, sutphur. carbon, and ritrogen cycles,
Ecelogical succession and Community ecofogy

Ecologizal factors: Climatic. Edaphic, Physiographic, Biotic,

Poliution Ecalagy- Air, Mofse, Water and Soil

Bingzographical reqinns of India, Veaetation types of Uttarakhand: Frorests and grasslands Remole sensing- Tools and
techniquas: Application, Physical basis of remole sensing

Aerial and space platiorms. Aerial phatography and phato-mterpretation

Methods graphic and non-graphic presentation of data

Measurernents of Central tendencies- Mean, Median, Mode
Measures of Dispersions and Deviations: Measures of dispersion- range, Mean daviation and Standard deviation

Correlation, Statutory test: Coefficient of comelation, chi-square test, { tast

Unlt Schedule

Bioek-1-General Ecology and Ecosystem

Unit-1-Cefinition. Branches and Scope of Ecolegy

Unit-2- Ecosyslem Ecotogy-|

Unit-3- Ecosystern Ecolagy-1l

Urit-4- Ecological Factors

Unit-5- Pallution Ecelogy

Unit-6 -Biogeographical regions of India, Vegetation types of Uttaraknand,
Block-2- Applied Ecology & Remote Sensing

Linit-7- Remote sensing- Taols and Technigues

Urit-B -Aerial and Space platiorms, Aenal photography and Photo-interpretation
Block-3- Blostatistics

Unit-9-Methods Graphic and Nan-graphic presentation of data
Unit-10-Measurements of Ceniral tendancies

Linit-11-Measures of Dispersions and Dewalions " o,
Unit-12-Corralation, Statutory test j-‘;r::: - S
COURSE. LABORATORY PRACTICAL {B(-204)
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Objactive- To identify the plant based on the bases of semi-lechnical description and ig wdenlify the anatomical,
embryslogical materizls on preparation based description ol lhe plant material.

Syllabus- Qiversity of Angipsparms: Identification of lacality svailable plants belonging to the families meniionsd in the
syllabus {Ranunculaceas, Caryophyliaceae, Rutaceae, Rosateae, Fabaceas, Asclepiadacese, Solanaceas. Acanthaceas,
Lamiaceas, Orchidacese, Liiaceas, and Poaceae), their description in semi technical [anguage. Collection of prant
specimens-herbarium and for live specimen, T.5. of anther, Study of various types of pollen grains, plancentalons, ovulEs
development Using temporary and pemmanent preparations Embrygiogy Anatormy and Morphggenesis: Demgnstration of
usual technigues of Piant analomy, section cutting. T.5., L.5. of leaf, stem and rool. Normal and abnormal secondary
growtn in Bougainwilies, Nyctanthes, Dracasns, Tinospora and Drchids. infibence of Growih regulators on root IermaticH1s,
senescence and pollen germinalion (hanging drop mathed), Structure and grganization of the shool apex {Hydrilfa
verticeliata. Ranunculus sclerefus and Euphordia hirta)

Plant Ecology and Binstafistics: To dslerming the minimum size of quadrat by species area curve method and to be laid
down for the vegetational analysis of the given area. Determing frequency (sompansion of frequendy diagram with
Ruankiser's normal frequency diagram), dengity and abundancs of each gpecies In @ community by quadreal methed.
Determine the mean basal cover and total basal cover. Stalistical problems of central lendencies- mean, madian, moge and
Standard deviation and Chi-square lest

Unit Schedule

Block-1- Diversity of Angicsperms

Unit-1-Identification of lonality available plants belanging to the families mentioned in the syllabus. their description in semi
technical language.

Unit-2- Collection of plant specimens-herbanum and for live specimen

Unit-3-T.§. of anther

Unit-d-Study of various types of pollen graing, plancentations, ovules development using temporary and pertanent
preparations

Block-2- Embryology, Anatomy and Morphogenesks

Unil-5-Demanstration of usual lechniques of plant anatory, section cutting, T.5..1.50f teaf, stem and root

uril-5- Mormal and abnormal sacondary growth

Unit-7- Influence of growth reguiatars on roat formations, senescencs and pullen germination {hanging drop methad).
Linit-8- Structure and organization of the shool apex

Block-3- Plant Ecology and Biostatistics

Unit-B- Determine the minimum size and number of quadrale by species area cuve methad for e vegetational analysis of
the given ared,

Urit-10- Determine lrequency, density and abundance of each speces in a epmmunity by quadrat method.
Unit-11-Determing the mean basa! cover and tolat basal cover.

Unit-12- Stalislcal problems on central tendencies ang Chi-square 188t

B.Sc -1l yaar

COURSE-CELL BIOLOGY, MOLE ULAR BIOLDGY AND BIQTECHNOLQGY {BO-301)

Objectives- To provide knovdedge about the intricacies of s processes at the molecuiar and cellutar leve. lo describe the
cell structure, lunction, morphology and to stdy the bistechnological technigues and toals of genetic snginesring

Syllabus- The Cal: Histatical background, Cell theory, Cell size and Structurs, Comparative account of prokaryatic and
eukaryots cel

Siructurgs and Fynctions of Cell Organelles: Mucleus, Ribogomes. Mucleaplasm,

Witochondria and Chicroplast, Types of plashds. Gotgi complex. Endoplasmic Reticulum, Lysosomes. Pergsisomes
Structurs and Types of Chromosomes

Call division: Mitosis, Meipsis, their significance

Siructure and composition of DMA: DNA the genetic material, DHA structure. replicatioft DNA- protein nteralon

Struciure and composition of BhA




Modern concept of Gene and Genetic code Gperon concept

Pratein synthesis and Gene requlation of Protein synthesis: Protein synthesis, Structure and properties of poiysaccharides
Recampinant OKA

Genetic Enginesring. Tonls and lechaigues in Genetic Engineering

Biotechnolony: Biolachnlogy and its applications in Healih, Agriculiure and industries

Flant Tissue Cullure: Methods of gene transfer, Transgenic plants, Gane bank, Nif gene, Nod gene and Mycopratein

Unlt chedule

Block-1-Cell biolegy

Unit-1-Tha Cell

Unit-2-Structures and Functions of Cell Grganelles
Unit-3-Blructure and Types of Chromossmss

Unit-4-Cell Divigion

Block-2-Molecular Biology

Unit -5-Steucture and Compasition of DNA

Unit-8- Structure and Compasition of RNA

Unit-F-Modeam Cancept of Bene and Genetic code

Unit-8- Protein synthesis and Gene requlation of Prolein synihesis
Block -3-Bictechnology

Unit-3-Racombinant DMA

Urit-10-3enetic Engingering

Unit-11- Bigtechnology

Uriit-12-Ptant Tissue Culture

COURSE-ECONOMIC BOTANY, GENETICS AND PLANT BREEDING (BO-302)

Ohjective- To discuss genetic material, genetics and breeding for impravement of selacled ecenomically-mportant plants

Syllzhus- Cereals, Millals and Lequmes: Culfivation, production and uses of Cereals and Millets-Wheal, paddy, maize,
bapra and jowar; #nd Lagumas-Pea, Gram, Lendil, Pigeon pea, Black gram. Green gram, Rajmash

Fruits, Vegelablss, Fibra-yialding and Timber-yvielding plants: General account of Fruits- Manga, apple, banana, citrus and
litchi, Yegetahles: Root vegetables, stem vegetables, leafy vegetables and fruit vegetables, Fibres- Cotton, jule and cair,
Timber- Teak, Shisham. Sal, Chir-ping, Deodar

Wedicingl plants, Qils and Beverages: Medicinal plants- Aconifum, Atropa, Cinchona, Rauwaifiz and Ephedra. Qil- Castor,
coconut, linseed. groundnul and mustard, and Beverages- Tea, coffee. cocoa

Eirngbolany: Concept and history of ethnobotany. Ethnic groups of India. their food and fond products, Ethrobotany and
congervation of natural resources, Plants of ethnobotanical impertange, Ethnamedicingl plants Marcobic plants

Genelig Inbefitance: Mendel's experiment and Law of inherilancs- Principal of segreqation. Principal of independent
assanment, Incomplete deminance

Linkage and Crossing guer. Somplets and incompete Iinkage, Linkage group

Folyploidy and Mutation: Spontaneous, Induced

Sex determination and Sex-linked inheritance

Aims. Obiectives and Basics technigues: Plant breading

Crop Improvement
Mutational breeding: Mulational breeding and Braeding for disease resistance

Centres of arigin of crop plants: Cenlres of Origin of impertant crop planis. Domesteation and introduction of crops

Unit Schedule

Block-1-Economit Botany

Unit-1 Ceraals, Millets and Legumes )

Unif-g-Fruits, Vegetables, Fibre-yielding and Timher—yneHi?;g forest species
Unil-3-Medicinal plants, Qils and Beverages

Unit-4- Enabotary



Block-2-Genetics

Unit-5-Genetis Inhariiance

Urit-6- Linkage and Crossing over

Unit-7- Polyplaidy and Mulations

Unit-8-5ey determinaticn and Sex-linked inheritante

Blogk.3- Plant Breeding

Lnit-9- Aims, Objectives and Basiz lchniques of plant breeding
Unit-10-Crop improvement

Unil-11-Mutational Breeding

Uniit-12-Canlres of Origin of crop plants

COURSE- PLANT PHYSIOLOGY AND BIGCHEMISTRY {BO-303)

Objectives- To 2ludy the plant in relalion to water melabelites and various growth hamenes

Syllabus- Absorplion of water and Agcent of Sap Impantance of water to plant life; physical properies ol water, diffusion
and osmaosis; absamtion of water, ascent of sap

Loss of Water from Plants: Transport of waler, ranspiration. Physiclony of stomata

Mineral nutntion and absorptign of minetal salf: Essential macse- and micre-elements and their role. deficiency symptoms.
Ioxicily symptoms, absorption of mineral salt, mineral uptake

Orqanic substanres- their Transport and Translgeation: Mecharism of Phioem transpart, source-sink relalionship, faclors
affecting translocalion

Photosynthesis: Significance. historical aspects, photosynthelic pigments, Cancept of two photesystems,
Photophosphigrylation, Calvin cycle, C4 pathway, GAM plants photorespiration

Respiration; ATF -the biglogical energy currency, senobic and anaerobig respiration Kreb's cycle, Electron transpart
machanism [chemiosmatic theory], pentose phosphiate pathway

Nitreaen metabullsm: Atmaspheric nittogen fixation, nilrogen cycle. nittogen assimilation Growth and Phases of
devslopment Definitions, Concept of photoperiadism, physiclogy of flowering, Biclenical tocks, Physiology of senescence,
Fiuit ripening, Seed dormancy, Seed gemination

Carbohydrates and Lipids: Classification, Properies and Biclogical rale

Protein,_Aming acids and Vitaming: Classification, properiies and bivlogical rale Enzymolegy: Discovery, Momenclalure,
Characteristics of enzymes, Goncept of holoenzyme. apoenzyme, Coenzyme and cofactors

Biochemical techniques

Unit Schedule

Blotk -1- Plant water relationship

Unit-1- Absorption of water and Ascent of sap

Unit-2- Loss of water from plants

Urit-3- Kinerat nutrition and Absorption of mineral galts

Unit-4- Organic subslansas- ther Trangport and Trangiocation

Block -2- Metabollam

Unit-5- Photesynlhesis

Unil-G- Respiration

Unil-7- Nitrogen metabolism

Unit-8- Growih and Phases of develnpmenl

Blocks3-Biechem|stry

Unit-8-Carbohydrates and Lipids

Unit-10-Proteins, Aming acids and Yitamins

Urnit-11-Enzymology

Unit-12-Biochemical techniques

COURSE- LABORATORY PRACTICAL (BO-304)

Objective- To study the csll, cell-organelles, cell divigion, their chemigal composiion. various genslical aspects, the
econamic uses of plants and experiments to demonsirate varicus physickogical activites of my '
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Syllabug- Cell biology, Molecular twology and Biotechnoleqy: To study cell structure frem oniond Tradiscanta leaf peels and
Demanstration of stanining and mounting methods. Estimation and relationship betwsen nucleus and cell volume al shool!

rool apices by camera lucidaimicrameter mathed Chromasome study during cell divesion. Biatechnolagy exercise.

Ecenpmis botany, Genelics and Plant Breading: [dentification, collectian and maintenance of economically important planis
and plant product mentiangd in the syllabus. Exermses on genetical problams-To work aut the laws of inheritance, 1o work
out Ihe mode of inherdtance linked genes. Fioral biology of some of the Incally availabla srops such a5 whaat, pea. mustard.
brinjal. tomate ele. Emasculation technigues in the field along with bagaing and labelling

Plant Physielogy and Bigchemistny: To perfarm endosmosis and exosmosis using potalo tuber and eqgy osmossops,
Demonsiration of imbibitions, plasmolysis and deplasmolysis. To study the effects of lemperaturé on the permeability of
plasma membrane. Study the Structure of stomiata, their opaning and <losing, stomatal frequency and Camparision of rate
of trangpiration using four-leal mathod, cobalt chlaride patar or by different types of photometers under different elimatic
eondition. To study the eflect of inlensity and quality of light an the rate of photosynthesis by wilmott's bubsbler. Study of
f.Q. by Ganong's respirometer in differant seeds, Demonstration of colowr tests and micro chemical tests for
carbphydrales, proleing and ipids

Unit Schedule

Block-1- Cell bislogy, Molecular biclegy and Biotechnology

Linit-1- Shudy cell structurs fram onion! radescantia leaf peels. and Demonstration of stanining and mounting melhods
Unit-2- Estimation and relatienship batween nucleus and cell volume at shoot! rool apices by camera lucidaimicrometet
methog.

Unit-3- Chromoseme study during cell divigion

Unit-4- Biotechnelogy exercise

Block-2-Econamic botany, Genatlcs and Plant Breeding

Unit-5-Identification, collection and maintenance of economically important plants and pland product mentioned in the
syllabus

Urnt-8- Exercises an genetic problems

Unit-7-Study of the floral bickogy of some of the locally available crops plants

Unit-8-Emasculation techniques in the field along with bagging and labeling

Block-3-Plant Physiclogy and Biogchemistry

Unit-9- T perlorm endosmesis and exosmosis and Demonstration of imbsbitions, plasmaolysis and deplasmalysis and the
effects of temperature on the permeaability of plasma membrane.

Unit-10- To stugy structure of stomata, their opaning and thosing, stomatal frequency and

Comparison of rate of ranspiration

Unif-11- To study the effect of intensity and quality of light on the rate of photosynihesis by wilmoft's bubbler and 10 study
R.Q. by Ganong's respirameter in different seeds

Unit-12- Demonstration of colour tests and micra chamical tests for carbobydrates, proteins and hpids



Subject: Chemistry

COURSE

COURSE  NAME OF COURSE CODE CRERITS
FIRST YEAR
1. Incrganic Chemistry § BSCH 1M o
2 Organic: Chemistry 1 BSCH 102 o3
3 Physical Chemistry | BSCH 103 03
4, Laboratory Course | BSCH 104 03
SECOND YEAR
1. Inorganic Chemistry [l BSCH 201 03
2 Crrganic Chemistry || BSCH 202 03
3 Physical Chemigtry Il BSCH 203 03
4 Laboratory Course | BSCH 24 03
THIRD YEAR
1, nergare Chamistry Il B3SCH 301 03
Z Qrganic Chemistry 11| BSCH 302 03
3 Physical Chemistry Il BSCH 303 03
g Labpratory Course Nl BSCH 304 03
COURSE-I BCH 108 INORGANIC CHEMISTRY- | 2 eredit
I Atomic Structure

dea of de Brogle matter wave, Haisenberg uncertainty pinciple, Schrodingsr wave equation, significance of i and y? , quantum
numbers, radial and angular wave funclions and probability distibution curve, shape of &, p, d orbitals. Aufhau and Pauli
exclusion principles, Hund's muliplisity rule. Electrenic configuration of the atemants, effecting nuclear charge. .
. The Perlodic Table
History of Periodic Tabite, Description of Mendeleev Periodic Table, Old and Modem Ceoncepl of Mendelegy Periadic Table.

l.  Pericdic Properties
Atomic and ionic radii, ipmzation energy, slectron affinity and electronegative- definiton, methods of delerminaion gr evatuation,
trends in pariodic table and applications in predicting and explaining the chemical behavior

[¥.  Chemical beading |
Covalent bond- Valence bond theory and its fimitation, directional characleristics of covalent bond, types ol hybridizalion and
shape of simple inorganic molecule and ian, Valenca shell glectron pair repulsion thesry (WSEFR} theory to NHy, Hae. 3Fs,
CIF=ICh and Hz). MO theory, homonuclear and heterenuclear (CO and MO) dialomic molecules, multicenter bonding in
electron deficienl molecules, bond strength and bond energy, percentage ionic character from dipole momen and
glectronegativity diffarance.

v, Chemical bonding Il
lomic solid- lonic characters, radius ratio eflect and coordination number, limitations of radivs rafio ruls, lattice defect,

semiconductors |attice energy and Bom-Haber cycle, Fajan's nie. Weak inractions- hydregen bonding, van der Waal forces.
¥l.  Hydrogen's
Intredustion. Solveni Properlies, Probe and Aprelic Solvents. Reactions in MNon-agueous Solvents. Py
Vil Alkall metals A
;



General introduction, general characteristics and use (Fiame Coloursiion), Cwides and Hydroxides, solubility and bydrabon
Complexation of alkali metal ions. Anemakous Behavior of Lithum,
Wil Alkaling sarth matals
General iniroduction, general characlaristics and uses, Halides and Hydrides of Berylium, complexation behavior. Anomalous
Behavior of Beryilium.
I, Elements of group 13
Intraduclion, general characleristics and usss. Hydrides of Baron (Properties. preparation and structure of diborane and
Borazine). Halides of Boron and Aluminium, Cxides of Bonon and Borates, Anomalaus behavior of Boran.
X.  Elements of group 14
Intreduclion, general chavacteristics and uses. Oxides of carban and Silicon, hakdes, Organosiicen Compounds. Angmalus
behizor &f Cartan
Xl.  Elements of group 15
General introduction. general charactenstcs and uses. Hydiides, halides. Oxides and Cwoacids (Properties and struciuse),
Anomalus behavior of Nitrogen.
Xll.  Elements of group 18
General inroduglion, general charactenstcs and uses. Oxides of Sulphur, Coacides of Suiphur, Halkes of Sulphur and their
properiiss. Anomalus behavior of Oxygen.
XN, Elements of group 17
General introduclion, general characteristics ang uses. Haldes, Halogen oxides and oxoacides of halogens. Intarhalogen
campounds, polyhalides. Basic properties of halegans Anomalus behavier of Fluoring,
Y. Chemistry of noble gases elaments
General introduction, genaral charactenstics and rses. Compounds of Noble gages- Praparation, Properies and slructures

COURSE-Il BCH10Z ORGANIC CHEMIBTRY- | 3 crodit

[ Structure ant banding

Hyhridization, Bond length and bond angles, band &nengy, localized and delocalized chemical bend, van der Waal interachons
Inglusion compounds, clatherates, charge Iransfer compiexas resonance, hypercomution arematicity, Steric effect {Inductive
resonancemesemanic, electromeric and field effect) hydrogen bonding.

k.  Mechanism of Organic reactions
Curve arow notation, drawing electron movements with anows, halt-headed and double neaded arrows, homolylc and
heterolytic bord cleavage Types of reagents, recapulation of types of reagents.

l.  Reaction Intermediate
Reaction intermediates- carbocations. carbanions, free radicals, carbenes, nitrenes and benzynes {with examples). Assigning
formal charge on intermediates and ather ionic species.

I¥.  Stereochemistry-l
Concepl of isomerism, Types of isomeriam. Cptical isomerism- elements ol symmetry. molecular chirality, enantiomers,
stereogenic cenfres, eptical activity, properties of enanﬁgmers . chural aan _ach_iral molagules with two sterecgenic cenires,
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diastersomers threo and erylhro diastereomers | meso compound, resolulion of enantiomers. inversicn. refention and
racemization, Relative and absolute configuration, sequance rule. D& L and RE S system of nomencleature

¥.  Sterecchemistry-||
Beomelrical isomensm- determination of configuration of geometrical isomers. € & Z system of nomenclature, geometrical
isomedism in oximes and acyclic compounds.
Conformatioriai analysis of ethane and n- butans, coafermation of cyclehexane. axial and equatorial bond, conformalion of mono
substituted cychohexane, Mewman projeclion and Sawhorse formula, Fischer and flying wedge formula. Difference between
configuration and conformation.

V.  Alkanes
IUPAC nomencleature of branch and unbranched alkanes, classification of carben aloms in alkanss. lsomerism of alkanes,
sources, methods of formation (wilh special reaclions, Kolbe's reaction, Corgy-House reaction of alkanes.
Mechanism of ree radical halogenations of alkanes: adentalion, reactivity and selectivity.

¥ll.  Cycloalkanes .
Cydvalkanes- nomencleature, methods of formation, chemical reactions, Bagyar's strain theory and its imitations.

Will.  Alkenes
Nemencleature of alkenes. isomerism of alkenas, methods of preparation, Physical properties of alkanes. Chemical reaction of
alkengs, mechanism invelved in hydrogeration, electrophilic and free radical addition. Markownikolfs rule.  hydroboration
coidation, ciymercuration reduction. ozondlysis and gxidation with KMnos and 504, Polymerization of alkenes. Industriat
application of ethylene and propene.

[X.  Cycloalkenes
Methads of formation, conformation and chemical reactions of cycloalkenes.

L. Dienes
Nomencleature and ¢lassificalion of dienes: solated, comupated and cumulated dignes. Structure of allenes and butadienss
Methads of farmation. polymarizalion, Chemical reactions -1.2 and 1.4 addifion, Digls — Alder reaction.

L. Adkynes
Momenclature, and classification, siructure and bonding in alkynes. Methods of formafion. Physical properties. Chermicad
reactions of atkynes. acidity of alkynes. Mechanism of elsctrophilic and nuclecphilic addition reactions. oxidation and
palymmerization,

Xl Arenes and Arpmatlcily
Nomenciatures of benzene derivatives. The aryl group. Aromalic nuclers and side chain. Structure of benzene malecular
farnula and Kekule structure. Resenance and MG piclure
Aromaticity: the Huckel's nule, aromalic ions.
Aromatic electrophilic subslitulion- general pattern of mechamsm, role of o and m complexes. Mechanism ol nitration,
halagenations, sulphonstion, Friedel Crak reactions. Activating and deaclivating substituents, orientation and erthoipara ratio.
Feduction of benzene {Birch reduction).
XML Alkyl halides




Wamenclature and classification of alkyl halides, metheds of formation. chemical resctions. Mechanism of nuclaophilic
substitution reactons of alkyl halides, SN1 and SN2 and SN reaction with energy profile diagrams. Elimination reactions. types
of elirinaiion reactions, Polyhalogen compounds-Chiaraform. carbon tetra chlande.

XV, Aryl halldes

Homenclature and classification of aryl halides. Methods of formation of aryl halides, nuclear and side cham reaction Chemical
reactions. Relalive reactivity of alkyl haiides vs aliyl, vinyl and aryl halides. Synthes:s and uses of DOT and BHC.

COURSE Ul BCH103  PHYSICAL CHEMISTRY-] 3 credit

[ WUnites and Dlmenslons
Inireduction, basic units, derived unites, S| Prefives. Grammatcal Rules for Representing the S1 Unites. Conversion of Non- §I
unit ko 5l units
. Gases State|
Postulates of kinelic theory of gases, deviation from ideal behavivior, van der Waals equation state. Critical Phenomena; PY
isothierms of real gases. continuily of states, the isotherms of van der Waal equation, relationship between criical aonstants and
van dar Waals constants, the law of corresponding states, reduced equation of state.
. Gases State |)
Molscular welociies; Raot mean Square. average and most probable vefocities Qualitaive discussion of dhe Maxwells
distribution of molecular velocities, collosion number. mean free path and coliigion diameter Liquification of gases (based on
Joule Thamson effect).
.  Liguid state
Intermolecuiar forces, structure of fiquid (a qualitative description).
Structural differencas betwesn solid, liquid and gases.
Liguid crystat: difference liquid crystal, solid and liquid. Classfication, structure of nemalic and chalesterol phages.
¥.  Bolid State
Definitation of space latbce, it cell.
Law of crystallography- (i) Law of constancy of interfacial angles (i) Law of rationality of ingices ( iy Law of symmatry. Symmelry
elemant in crystals.
X-ray difffaction by crystals Derivation of Bragg's equation. Cetermination of crystal structuie of NaCl, KO and CsCl jLaye's
method and pewder mathod)
Liguid in s0lid (gels): Classification, preparation and properiies, inhébition, general application of collgid.
VI, Chemical kinetigsg-|
Chemical Kinetics and ils scope, rate of reaction, facters affecting the rate of reaction- concentration. Pressure, temperature,
solvent, iight, catalysi, Crder of reaclions, zer erder, first order, second order. third order and pseudo order.
Wil.  Chemical kinetics-Il
Integrated rats law equation of zers and first order of reachon Halfiife periods Radisactive tocay as a first order phenormenon,
Concept of activation enengy. - ‘ﬁr# f J,Cl" .



vill.  Colioide angd Macromolecules
Definitation of colluids, classification of colleids.
Solid in liquid (sols): properties- kinefic, optical and elecirical; stability of calloids, protective action, Hardy-Schulze law. gold
number,
Liguid in liquid {emulsion). types of emulsion. preparation. Emulsifies.
[X. Catalysis
Calalysis, charactenstics of catalyzed reactions, Classification of catalysis. miscellanzous examples.
X Basic Concepts of Thermodynamics
Definition of themodynamics terms, systam, surroundings, Types of systems, intensive and extensive propedies, states and
path funclions and their differentials, thermodynamic process. concept of heat and work,
¥l First law of Thermodynamics
Statements, internal energy and enthalpy. Heat capacity- heal capacity at constant volume and pressure. Juls Thomson effect,
Jule Thomson coefficient, calcutation of w, ¢ dU and dH for the expansion of ideal gases under isothermal and adiabatic
candition for reversitta process.
¥l Thermochemlatry
Standard state, standard enthalpy af formation- Hess law and its applications, heal of reaction al constant pressure and constant
volurne, Enthelpy of neutralization, band dissociation enérgy and its caloulation fore thermochemical data, temperature

dependence of anthalpy, Kirchoff's gquation,

COURSE IV BCH104 LABORATCRY COURSES| 1credits
{Inorgsnle, Crganic and Physical)

Inorganic Chemistry Lab |

Unit 1: Intraduction Lab tachnigues: Inorganic Chemgtry {Qng session)

1.1 Introduction

1.2 Laboratory Note book .

1.3 Laboratory Apparalus and Cperahon: Heating, Evaporation, Precipitation. Degestion, Filkation, Drying and Ignitian of

precipilation, coaling, weighting;

14 Commeon Laboratery reagents

1.5 Laboratory Salety

Unit 2; Identification of Anlon {Known}

11 Classification of the anion Aniab of class 1, Anion of class 11, Anion of class [,

12 Preliminary Tests for the Anions: Preliminary Tests for the Anions of class . Preliminary Tests for he Antons ciass Il

1.4 Preparation of soluticn far ldentification of the anion. Preparaton af water extract, Preparation of Sodium Carbonate
extracl.

14  Confirmatory test fer the Anion: Test far the Sulphide ions, Test for the Sulphite ions, Test Ior the Thiosulphate ions, Test
for the Nitrile ions, Tesl for the acetats jons. Test for the Nirate ions, Test for rihe Oxilate ions, Test for the Ehlun'de g,
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Test for the Bromide ions, Testh for the lpdide ions, Test for the Fluoride ions, Test fur the Sulphate wns. Test for the
Fhosphate igns, Test for the Borats iong, Special lest for the mixtures of the anigns.

Unit 3: Identification of cation (Known)

31 Classification of the caton inla Analytical groups

32 Solubility and solubitity product; Relation between Solubility and Sobiily products.

33 The common ion effect; complex formatian

34 The separation of Catons in to analytical Groups: The precipitation of Group | cations,
ihe separation of Group || caton fram Group v Cations, The Precipitation of Group 1l
Cations, The Pracipitation of Group ¥ Cations.

15 Preliminary Investigation of the Sample

36 Preparation of selution fer the analysis of Cations

3.7 Saeparation of calon into Analytical Groups

38 Analysis of the cations of Analytical Greup I: Separation and Identificationaf the cations
of Analytical Group 1

49 Analysis of the cations of analytical Group |1 Ssparafion of Analylicai Group Il in 2
group |14 and Group IIB, Separaticn of the Cations of group 114, Separation of the
Cations of group 1B, dentification of the cationg of Grewp 11

310 Analysis of the cations of analytical Group |IF Separation and |dentification of the
cations of analytical Group #.

2 11 Analysis of the cafions of analytical Group W: Separation and identification of the
cations of Analytical group i Analysis of the cations of aralylical Group ¥ Separation
and identification of the tations of Analytical group ¥.

312 Analysis of the Cations of analylical group VI

313 Analysis of tha Cations of analyhcal group 2ero

Organic Chemistry Lak |
Unlt 1; introduction Lab techniques: organic Chemistry
1.1 Delermination of melling point
1.2 {Maptthalene, Urea. Benzoic acid, Sucsinic acid ete ) Any two
1.3 Determinglion of boiling point and Cistillation
14 (Toluene, Ethanal. Propanal, elnyl acetate)
1.5 Crystallization
18 Sutlimation {Camphor, Phthalic acid, Sucomnic acid)
Unit 2: Saparation Techhigueas
2.1 Simple distilation Methods
2.2 Splvent Extraction Methad
Unlt 3; Qualitative Analyeis Y T

~



3.1 Detection of N,§, Halogens

32 Funclional group identification with knewn samples

3.3 Iidentificalion of known lungtional group

Physical Chemistry Lab |

Unit 1: Introduction Lab techniques: Physical Chemistry

Use of Apparatus; Pipette, Burette. Yolumetric flask, Balance

1.1 Lse of Bumer

-Lurninous flame

-Non luminous flame

Infroduction to Instruments

1.2 Cokrimeter

1.3 Conduclometer

14 Handling of Data

1.5 Dala analysis

16 Emor Caloulation

1.7 Ploting of Graph

18 Writing of Expariments

14 Salety measures and First Aid

Unit 2: Determination of Surface Tension { Any twa)

2.1 Organic liguid (alcahol)

2.2 Detergent (Sodium dedscyl sulphate or cetyltimethyl ammanium borate}
2.3 Determination of composition of solvernt mixture

Unit 3 Betermination of Vissosity

31 Cane sugar solution or Glycerel (more than 5%

3.2 Detergent Determination of CMS{Critical micelle concentration)
Uit 4 pH Measurement

1.1 Measurement of pH of simple solution (g, Strong acid! strong base or weak acid / weak base at different diluton)
1.2 pH of extrac! frits i.e. orange, leman, grapes and winegar

Unit 5; Thermochemistry

1.1 Heat capacity

1.2 Enihalpy of sclution

13 Enthalpy of neutralization lor weak acid with strong base or weak base with sirong ackd

14 Enthalpy of ipnization

lled Yar %97
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COURBE-Y BCH20 INORGANIC CHEMISTRY- || 3 credit ; ,&}
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fl.  Chemistry of elements of first transition series
Charactenistic properties of d-block elemants. Propaties of the first transition series, their binary compounds ang complexes
Mustrating relative stability of their oxidation state, coordinator number and geametry

{ll.  Chemistry of elements of second transition saries
General characteristics, comparative study with their H-analogues in respect of ionic radi, axidation state magnetic behavior,
spectial properdies and stereochemistry.

Y. Chemistry of iements of Third Transition series
General characteristics, comparative study with their Jd-analogues in respect of 1onic radii. oxidation slate, magnetic behavipr
specirial preperties and stesacchemisiry,

¥.  Chemlstry of Lanthanide elements
Electronic stucture, sxidalion state énd ioreg radii and lanthanide contration, complex formation, oocurrence and isalatian,
lanthanide cempounds.

¥l.  Chemistry of Actinides elements
(3eneral feature and chemistry of aclinides, chemistry of separaton of Np, Pu and Am from U, simitarities belwsen the latier
actinides and ihe latter lanthanides.

VIl.  Coordination compounds
Werner's coordination thaory and its gxpenmental verificaion affective atomic number concept, chelates, nomencleature of
coordination compounds.
Vil Isomerism of Co-ordination Compounds rsomerism in coordination compaunds, valence bond theary of transition
metal comples.

lX.  Oxidation and Reduction
Use of redox pelential data- analysis of redox cycles. redox stability in water-Frost, Latimer and Pourbai. Principles awglved i
the extracton of he element.

X, Acids, Base and Salts _
General concept of acid and base. Theory of acid and base- Arrhenius, Bronsted- Lory, the Lux-Flood, Solvent system and Lewis
cancept of acids and base. .

COURSE-VIBCH 202 ORGANIC CHEMISTRY- || 3 credit
. Alcghals
Classification ang nomencleaturs
Monohydric alechols. nemenclaturs. method of farmation by reduction of aldehydss. ketones, carboxyle acids and esters
Acidic nature. Physical properties, chemical reactions of alcehols.
Dihydric aleohols- Nomencleature. methads of formatan. physical propenies and chemical reactions of vicinal glycats rihyelreg
alcohol- nomenclature and methods of formation. chemrcal reactions ol giyceral.
l. Phencls
Memencleature, structure and bonding. Preparation of phengls, physical properies and asidic character. Comparatve acigic

characler of glcahols and phenols, Chemical reactions of phenals-electrophilic aromale substitution, acylgion and carboxylation.
- ¥ LA
e
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Mechanism of Fries reamangement, Claisen rearrangement, Gatterman synthesis, Houben-Hoesch reachon, ledergr- manasse
reaction and Reimer-Tiamann reaction.
.  Ethers and Epoxides

Nomendature of ethers and methods Nomencleature of ethers and methods of formation, pirysical properties. Chemical

properties. Synthesis of epouides. Acid and base catalysed nng opeaning of epoxides. orientation of epoxids fing opening.

¥.  Aldehydes

Mamenclature and structure af the carbanyl group. Synihesis of aldshydes with particular reference to the synthesis of a\dehyde

fres ackd choride, synthesis of aldehyde using 1, 3-dithianes, Physical properties.

Mechanism of nuclsophilic sddition to carbonyl group with particular emphasis on benzoin. aldel, perkin and Knoevenagel

eondensation. Condensalion wilh ammania and its derivatives. Witting reaciion Mannich reaclion.

Oridation of aldehydes, Baeyer- Cannizzaro reaction. MPY reachon, Clemmensen reaction.

¥. HKelons
Nomenclature and struchire of ketones. synthesis of kelones, synthesis of ketone from nitiles and carboxylic acd. Physical
properties. Chemical reactions of ketone, Villiger guidation of ketone, Wolff-Kishner reaction. halogenation of enclizable kelone.
i, Carbouilic acld

Nemendalure, structurg end bonding, physical propertes, acidity of carbaxpic acids effect of substiluents on acid strenglh,

Preparalion of carboxylic acids. Reactions of carboxylic acids. Hall-vothard-Zelingky reaction. Synthesis of acid chlorides, esters

and amides. Reduction of carbaxylic acids. Machanism of decarboxylation.

Methods of formation and chemical reactions of halo acids. Hydroxy acids: malic, tartaric and 4itric acids.

vi..  Functional Derivatives of Mongcarhoxylic Acids

Structure and nomenclature of acid chiorides, eslars, amides and acidhydrides. Relative stability of acyl derivative. Physical

properies. Preparation of carboxylic acid derivatives, chermical reactions. Mechanism of esterification and hydrelysis (asidic and

basic).

Vil Organic Compounds of Nitrogen {Mitro compounds) Preparation of nitrgalkanes and nitroarenes. Chemical
raactions of nitroalkares. Mechanism of aucleophilic subslitution n niroarenes and theur reduclion in acdic, neuiral
and slkaling media. Picnc acid.

¥, Amine Compounds

Syructure and nomenclature of amings, physical properses. Serenchemoisty af amings. Separation of a mixture ol prmary.

secondary and tertiary amines. Siructural features effecting basicity of amines. preparation of alky and aryl amings, reduclion

amination of aldehydic and ketoric componds. Gabrial- phinalimide reagtion. Hofmann beaminalion reachon.
%.  Organosulphur and Organc Phosphorus Compounds
imroduction, thipether, preparation of Thicls and Thinethars, properties of Thiots and Thicethers,

References

{. 5. Bahl ‘Advanced organic Chemistry', 5. Chand. R T. Marvison and R M. Boyd, '‘Organic Chemistry’, §th Editicn -
Prentice Hall of India. (Chapters-6.24)
5 Paula. Bruice, Organic Chiemisiry’ - rd Edn. Pearson Equcation Asia. e
COURSE-VII BCH203 PHYSICAL CHEMISTRY- I 3 credit QJ‘}?/ . o
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. Thermodynamics il
Sgoond law of thermadynamics: need for the law, different statement of the iaw Camot cycles and its efficiency, Camat theorem.
Thermodynamic scale of temparature.
.  GConcept of entropy
Entropy as a state function, entropy as afunclion of ¥V and T, entropy as hunction of Pand T, entropy change in physical change.
Entrapy change in ideal gases and miving of gases. Clausius inequalily.
.  ¢hemical Equilibria
Equilibrium constant and free energy Thermodynamic derivation of law of mass action. Le Chatelier's priniple. Reaction
isoiherm and reaclion isachore- Clapeyron equation and Clapeyron Clapeyran-equation. applicalions.
IV,  lonic Equillbria
Intreduction. Electrolytes and Nen-electrolytes: Aciss, Bases and Salts, wnic product of water, Commen lon Effect. lonig
Equilibna in weak Acids and Bages including Mullistage Equilibria. pH Scale Exact reaiment of Calﬁulalinn of H* inns ande pH
for HA and BOM. Hydrolysis- Salt hydrolysis, hydrolysis constant, pH calguiaton, Cegree of hydrolysis, Tirations Acid- Bage
Titrakion Curve. Buffer solution. Buffer capacity, Handersion equation. Solublity and solubility producl, Indicators. Common ion
affect and the Solubility of a Sparingly soluble salt
¥, Phase Equilibrlum |
Siatement and meaning of the term- phase. component and degree of freedom, denvation of Gibbs phase rule. phase
equilibrium of one companent system. water, GO2 and 5 system. Phase equilbrium oi teg component system- solid fiquid
equiibnum. simple eutectic- Bi- Cd, Pb-Ag system. desitverisation of leag.
¥l Phase Equilibrium ||
Solid solution- campound formation with congruent melting point(Mg-Zn} and incongruent melting point, (MaCl-HO). (Fells
HzlH and.{CuSos H0) system. Freezing mixlures. cetona-dry oe,
Liquig- liguid mistures- igeal hquid mixiyees. Resubs and Henry's law. Non- ideal system- azeotropes HCL-Hax: and ethanal-
wabter sySiems.
Partially misgible hguids- Fhenol water, trimethylaming-waker, nicoling- water $ysiems. Lowsr angd upper consalute Bmperature.
Effect of impurity on consoluts temperature.
Immiscible liquids, Steam distilation,
Wil.  Surface Chemistry
Types of absorption, Freindich'sand Langmuir's abseorpton isotherm and their , charg on the colloidal particle, siza of the
collcidal particle, Pesrin's methad of determination of the Avagadre's nurmber,
Will.  Electrochemistry-l
Electrical ransport- conductien in metal and in electraiyte solubon, specific conductance and equivalent conductance.
measurement of equivalent and specific conductance with diluts.
Migration of ions and Kohirausch law, Amhenius theory of electroyte dissociaton and its limitations. weak and slrong
electrolytes, Ostwald's diluion law its uses and limitations. Debye- Huckel- Onsager's enuaton for strong electrolytes. Transport
number. definiion and determination by Hittorf methag and maoving beundary method.
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Application of conducvity measuremants: determination ol degree of dissosiation. determination of Ka of acids. determination of
sciubility product of sparingly soluble salt, conductometric itrations

I%.  Electrochemistry-ll
Types of reversible slecirodes- gas- metal ion, metal-melal ion, metable insoluble salt- anion and redax electredes. Elecirode
reactions, Mernst equation, denvation of cefl EMF. and single electrode polential, standard hydrogen elecirode reference
eleclrodes- stiandard elettrode potential, single conventions, glectrechamical series and s sigrificance.

% Electrotytic and Galvanic cells _
Reversible and imeversible calis, comventional representation of electrochemicat cells. EMF of a cell and its measurements.,
Computation of ¢all EMF. Calculation of thermodynamic quaniition of cell reaction {AG. &H and K, pelarization, over potential
and hydregen gvervaliage.
Concenlration cell with and without ranspott, liquid juncion potential, applications of concentration cells, vakency of ions,
solubility product and aclvity coefficient potentiometric iration.

COURSE ¥l BCH204 LABORATORY COURSESH 3 credit
{Ingrganic, Organlc and Phyalcal)

Inorganic Chem|stry Lab - |l

Block I: Inorganic Quantitative analysls
Unit 1 Introduction to Lab Techniques: Inorganic Chemistry
« Introduction
» Laporatory Note Book
»  Apparatus commonly used: How to use a Pipette, How Lo use Burette, How 1 use a Valumetric Flask, How to use an
Analylical balancs,
+ Healing, Evap{:ratin;n_ Precipitation, Digestion, Filtration, Crying and Ignition of Precipilates., colfing.
«  Standard Selution: Titatwon: Types of Indicators, Types of Titration,
»  3ample Tirimetnc Experiment: Determination of Strength of given Sedium hydraxide solution: Instrumental
determination of Equivalenss point,
+ Labreagenis
«  Safety Measures in the Laborawry
Unit 2: Gravimetric Analysis (Any two
«  Determination of Aluminium as Aluminium (1Il] Oxde

» Determination of Aluminium as Aluminium 8-Hydraxyquinglinate

« Datarmination of Copper as Copper {1} Thiscynate ~ .
»  Determination of Iron a3 [ron (1) Qide c?;/
s«  Delermination of Sulphate ions as Barium Sulphate ?{Sf’ e
Unit 3: Yolumetric Analysis  Any Four} " € . 'i:";_; X
« Determinaton of Sodium Carbonate and Sedium hydeoxide in a mixture by Indicator methgd g &

" ¢ x*"” |
/ “ g
{



+  Determination of the percentage of irgn in givin Iren Filings solition by Permanganatometry
*  Determination of the percentage of lron in givin Iron Filings solution by Chromatometry
«  Determination of thg percentage of Iren in givin lron Filings solution by ldometric methgd
*  Detsrmination of total hardngss of water by Complexametry
Block 2: Ingrganic Preparation and separation
Linlt 4: Irorganic Preparation [Any two)
= Preparation of Patash Alum
*  Preparation of Tetraamminecopper (] Sutphate Monchydrate
*  Preparation of Potassium Triosilatolsrrated|ll) Tnhydrate
Unit 5: Separation Method
» fon Exchange
*  Solvent Extraction
Crganic Chemistry Lak If
Unit &: intraduction 4o Lab Technigues: Organlc Chemistry
Unit 7: Organlc Preparations
*  Acetaniide (Subject to availability of {CHLORD Otharmss uga CHAEOD
«  Nitmacetanilide
= Napthyl Banzoats
*  Asprin {o Salicylic acig {Hydrolysis)
*  Claisen Condensatian {Acetophenanelethylacetate)
s tsolation of Caffeine from tea leaves
= Isvlation of ricingigic acid from Castor oi {Hydroiysis and then solvent extractiont
Unit 8. Estimation Methods

+  Sugars
= Aminc acid
*  Hydroxi group

*  lodine value { Ricincleic acid)
Unit B: Multistep Synthesis
*  Adipic acid from cyclohexanol
*  Acetanilide to Azodyevia Aniline
= Synthesis of Nylan 6, §
*  Synthesis of Asprin

Fhyslcal Chemistry Lab- 11
Unit 10: Phase Equilibria
» (8T Phengl- Water system 5.
»  Effect of NaCifSuccinic acid on CST of Phengl- Water system ' -'(:,E---,_"-‘\ o
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Unit 11; Partition Coefficient
«  lodine in water and CClaf Toluene! Chiproform
«  Benzoic acid in o H2O & Toluene
Unit 12: Phase diagram of Simple Eutectic system
« Resorcinol - Benzoic acid
» Naphtnalene- Benzoic acid
Jnit 13: pH Tltration
s Arcid base Titration
Unit 44: Conductomatric Titration
s Acid- Base Tiration
«  Precipilation Titration
Unit 15: Potentlometric Titratlons
e Acid- base Titration
« Redox P Fe~ife)f Dichromate] Titration
Unit 15 Kinetics
«  Kinefics of Acid calalysed
. Kinetics of base catalysed {Cond uctomelry)
o Clock reaction
+  lodination of acetone by Colorimelry
il Year

COURSE-iX BCH0Y INORGANIC CHEMISTRY- lll 3 credit

1. Hard and Soft Acid and Base (HSAB)

Classilicalion of acids and bases a8 hard and soft. Pearson’s HEAB concept, acid base strength and hardness and sufness.
Symbiosis, thecretical besis of hardness ang softness, electronegativity and hardness and sofness.

(. Metal Ligand bonding In Transition metal Complexés
Limitations of valence bond theory, an elemantary idea of crystal field theary, crystal field spitting in octahedral, tetrahedral ansd
square planer complexes, [Ector effecting the crystal fiald parameter.

. Wagnetic properties in Transition metal Complexes
Types of magnatic behaviar, Mathods of defermining magnetic susceplibilityr-Gu'gred and Cinckes method, gpin oAy tormuta,
orbital contritution (o magnetic mements. application of magnetic moment data of 3d-melal complexes.

ty.  Electron spectia of Trangition metal-Complexes

Types of glecironic trangiiens, salection rule for d-d transilion, SpectrosCopic ground slate specirochemical seres. Qrgel-energy
levsl diageam for d° and % state, discussion of theatectronic spectrum of [T (H2O] pomplex on.

v.  Thermodynamic and Kinetic Aspects of metal Complexes
& briel qutling of ihesmodynamic and kinetic stability Of metal complexes and fachar effecting and stability, substitLion. reactions

ol square planner complexas,
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Wi Organometallle chemistry
Wononuclear atbonyls and nature of bonding in matal carbonyls, Definition. nomenclature, ttassification. general methods of
preparation of organametallic compounds and a brief account of metal-sthylenc comploxes. Alkyl and Aryl derivalives of alkali
and alkaling sarh metal.
Vil.  Boinorganle Chemistry
Essential and race elements in biological pracessss. metallopomphyring wath special references 10 haemoglobin and myaglebin.
Bictogical mie of aikali and akaline earth metal ion with special references lo Ca+?. Mitrogen fixation.
Will.  Silicones and Phosphazenes
Silicones and Phosphazenas as examples of inerganic polyrmers, nature of bonding in triphosphazenas.,
IX.  Electromagnetic Spectrum: Absorption Spactra
Uliraviclet (VW) absorpion spectroscopy- Absarplion law (Beer-Lamber law], molar abscrptivity, presentalion and analysis of LY
speclra, typas of electronic ansition, effect of conjugation. Concept of chromophare and ausochrome  Absorption shift
{Bathgpchromic, hypspchramic. hyperchromic snd hypachromic shift]. Applications of UV specimscopy.
COURSE-X BCH302 ORGANIC CHEMISTRY- Il 3 credit
. Huclear magnetic resonance (NMR] spectroscopy
Frolon magnetic resanance [1H NMR] spectroscepy. nuclear shieldng and deshielding. chemical shift and motecular struciure,
spin-spin spliting and coupling constants. argas of signals, imempretaton of PMR specira of simple organic melecules such a
ethy! bromide, athanol, acetaldehyde, 1.1,2-ribromosthane, athyl acelate, toluene and acetophengne.
Problems pertaining ko the structure elucidation of simple organic compounds using W, IR and PMR specirascopic lechnigues.
Il Organometalic Compounds
QOrganomagnsium compounds, the Grignard reagents, farmalion, stucture and chemical reactons Organozing compounds:
furmaticn and chemical reaction.
. Organisulphur Compounds
Momenclature, structural fealures, methods of formafion and chermcal reactions of thiols, thicethers, sulphuric acid,
sulphonamides and sulphguanidine.
I¥.  Heterocyclic compounds |
Molecular orbital piciure and aromatic characteristics of pyrrole, furan, thiophene ano phriding. methods of synthesis and
chemical reactions with particular emphasis on the mechanism of electrophilic spbstiulion reaction in pyriding derivatives.
Compansion of basicity of pyridine, piperiding and pymole. -
Y. Hetsrocyclic compounds It
introduction 1o condensed five and six numberad heterocycles. Preparation and reactions af quinoling and isequingling with
special reference to Fisher indel synthesis, Skraup synihesis and Bischer Napieralski synthesis. Mechanism of electrophilic
substitution regction of quinoling and isgquinsling
¥l  Amino acids, Peptides and Proteins
Classification. structure and stereachemistry of aming acids Acd base behavier, isoelectric point and glectrophoresis. Hructure
and nomenclature delermination, end group analysis, selective hydrolysis of peritides and proteins. Leved of protein structure
Protein denaluration. Enzymes, Ceenzymes, Cofaciors and Yitamins.
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Wil  Carbohydrale
Classification and nomenclaturs, Menosacchanides, mechanism of osozone formation, interconversion of glucose and fuctose.
thain lengthening and chain shortening of aldose. Configuration of monosaccharides. Erythro and threo diastereomers
comversion of glucose. ethers and esters. Determination of ring size of mongsacchandes. Cyelic siructure of D (+) glucose.
Mechanism of mutarotation General sludy of disaccharides. General introduction of structure of rbose and deoxynbose.

Will.  Lipids
Infroduction, Classification and Types of Lipids, important Structural features, tndustriat fzatures.

IX.  Hugleic zzids and Fats
Mugleic acids: introduction. Constitugnts of nusleis acids Ribonuclacsides and Ribanuclectdes. The double hebeal structure of
ONA, Genetic code.
Malural fats and commen fatty acids, glycerides, hydroganation of msaturated ails, saponification value, iodine value ang anid
valus. Soap, synthetic detergents, alkyal and aryl sulphonates.

X.  Fats Qils and Detergents
Matural fates and commen faltty ackds, glycerides, hydrogenation of unsaturated oits, Saponificaton value, iodine value and agid
value. Soap, synthetic delergents, alkali and aryl sulphenals.

Xl Synthetic Dyes
Colour and constifution {glectronic concept) Classification of dyes. Synthesis and use of Methyl orange, Malachite green,
Phenasiphthalein Flugrescein, Alizarin and |ndige.

Xl Natural products
Classification, extraction and general methods of struciuse determination of terpengids: limonens, citral and alkalgids. nicotan,

cocaing.

COURSE-X | BCH303 PHYSICAL CHEMISTRY- Il 3 credit
| Elementary Quanium Mechanics

Black bady radiation, Planck's radiation law, photoelectric effect, Hohr's modas of hydregen alom {no derivalion} and its delects.
Complon Effect de-Brogli Hypothesis, the Heisenberg's uncertainty principles, Harmiltomian operator, Schrodinger wave
equation and its importance (wilh derivation), physical interpretation of the wave function, postulates of quantum mechanics.
Srhridinger wave eguation for H-atem, separation into three equations {wilhoul derivation). quantum numbers ang their
inportance,

. Fundamentals of Spectroscopy
Introduction of Spaciroscopy, impertance of Spectroscopy, The Electramagnetic Radiation. regions of the speetrum, basic
features of different spectrometers Differance betwsan Atormic and molecular Spectroscopy  Absgrption ard Emission spectra.
Born- Dppenhaimer Approximation

. Rotational Spectrum
Diatemic molscules, energy levels of a nigid rotor {semi ctassical pringiples), selection rule. rolational specira of rigid diatomic
macdecule, determination of band length, numerical problems.

¥,  Vibrational Spectrum &

A
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Infrared spectrum, energy levels of simple harmonic escillator, seleclion rules, pure vibrational spectrum, intensity, dedemnation
of force conslant and qualitative relation of force constant and bond energies. effect of hamenic modien and isotope on the
spectrum, idea of vibrational irsgquencies of deflerent funcional groups.

V.  Infrared gpectrum
Energy levels of simple harmonic oscillstor, molecular vibration spectrem, selection rules. Determination of farce constant.
Qualitative relation of force congtant to bond energies. Anharmonic motion of real molecules and energy levels, Modes of
vibrations in polyatomic molecules, Charactenistic absomton bands of various functianal groups. Finger print nature of infrared
gpactrum,

¥l.  Raman gpectrum
Concept of polarizavility, sslection rules, pure retational and pure vibrational Raman spectra of diatomic molecules, selection
rules.

¥I.  Phaotochemistry
Intradustion o radiation with matter. difference hatween thermal and pholochemicat processes. Laws of pholochermistry. Grothus
- Drapper law, Stark-Emstein law, Jaltonsiki diagram gualifative description of fuorescence, phosphorescence, non-radiatve
processes (Internal conversion, Intersystam crassing), quantum yield, phetosensitized reactions.

Y. Physical properties and molecular structure
Cptical activity and its measurement, dipole moment and ils measurernant by temperature change mathod, magnebc properdy
and its measurement by Guoy balance
medhod, Applications of oplical activity. dipole moment and magnetc propery for delerminglion of structere of molecule.

. Solutlon, Dilute selutionand colligative properties
Idbe:al and nan ideal solution, methods of eﬁtpressing consecrations of solutions. activity and activity coeficient,
Diluts sedution, colligative propertes, Roulf's law, islative lowering of vaper pressure, molecular weight determimation Osmases,
law of gsmotic pressure, and itsmeasurement, delerminalion of malecular weight fram dsmotic pressureand ils measurement,
defermination of melecular weight from psmetic pressure Elevation of bailing prini and depression of freezing point. Abrormal
molar mass, degree of dissociation and association of solute.

X.  Thermodynamics |l '
Stateman! and cﬁncept uf residual entropy and enthalpy, third law of themadynamics, unattainability of absolule zero Nornst
heal theorem, Evaluation of absolute entropy from heal capacity data.

COURSE XIIBCH 204 LABORATORY COURSES It 3 credit
{Inerganic, Organic and Physical)

Inerganic Chemistry

Unit 1: Introduction Lab Techniques: Inorganlc Chemistry
Unit 2: Synthesia and Analysis (Any two)
= Preparation of Sodium tripxilata fercate (I}, Naj [C:04] S04 and determination of its composition by

permaganometery. SR Y »-_,t-:;r -
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«  Preparation of Ni-DMG pompiex, [N{OMG)]
v Preparation of copper telraamine comples 1Cu {NH3}] 504
»  Preparation of cis and srans-bioxilala diague chromale {iMy ion.
Unit3: Solvent Extraction
«  Separation and sstimation of Mg (W} and Zn (I
Grganle Chemistry
Unit 4: Quaittative Analysls
«  Analysis of an organic mixture containing two solid campunents using water, NaH G0z, NaQH for separation and
preparation of suitatle denvatives.
Unit 5: Synthesis of Organic Compounds [(Any two)
v Acetylation of salicylic acid. aniling, glucose and hydroquinine Benzoylation of aniline and phendl
«  Preparation of idofomm krom ethanol and acafane
« Nitration- Preparation of p - promoacetanilids and Preparation of 2.4 § - ribromnphenol
« Preparation of banzaic acid from toluene
«  Preparation of aniline from nitrabenzene
v Preparation of m- pitreaniling from m- dimrobenzens
Physical Chemistry
Unit §: Molecular weight determination
s  Determination of molecuiar weight of a nof-volatie soluts by Rast method! Backmann freezing point method.
« Determinaton of the apparent degree of dissociation of an ekectolyte (e.g. NaCly in agueous goluton at different
conoentratiens by ebullivscapy.
Unlt 7' Eleciroshemistry
. Todeterming the strength of the given ackd conductometrcally using standard alkali solution.
v Toshudy te saponification of gtnyl acetale gonductometricaily.

s Todelermination the inizaton constant af wesk acid conductomelrically.
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Subject: Forestry
COURSE

COURSE  NWAME QF COURSE CODE CREDITS
FIRST YEAR

I Princigkes of Silviculture {7 Faska & figim) FR O k!

Il Farest products & utilization (&= zmms o weir) FROZ2 3

Il Forest Protaction (== wm) FR 03 3

I Practical foreslry | (i art) FR 4 3

' SECOND YEAR

I Environment & Ecotogy (afan 1= afdiafe FRGS 3

I Social forestry and agro-forestry (arofaw afieft v 5 ke FR 36 3

Il Planiation Forestry {emem k) FR I d

' Praclical forestry Il st i 1) FR 08 3
THIRD YEAR

| Matural resource management (Fonest and Wildlife Management) {smpfrs s FR 09 3

TR (5 0% o1 St we=)

il Woad Stience & Technology {7z s va Prifrh) FR 10 3

1 Forest mensuraton and bigshatstics (a7 d=fits va %= wifwm) FR 11 3

15 Praclical forestry |1 st = F |11 FR 12 3

FR 01 PRINCIPLES CF SILVICULTURE {Credits 03}

Befinition of forest and forestry. Classification of forest and forestry, branches of forestry and thew
refationships. Definition, objectives and scope of Silviculture, Status of forests in India and their rale. History of
farestry development in India.

Site factors - climatic, edaphic, physiographic, biotic and their interactions. Classification of climatic factars

Role played by light, temperature, rainfall, snow, wind, humidity and evapo-transpiration In relation to furest
vegetation, Bloclimate and micro climate effects. Edaphic factors - influence of bislogical agencies, parent rock,
and topography on the soil formation. Soil prefile - physical and chemical properties, mineral nutrient and their
role, soil maisture and It influence on forest production, Physiographic factars - influence of altitude, [atitude,
aspett and slepe an vegetation. Biotic factors - influence of plants, insects, wild animals, man and domestic
animals on vegetation. Impacts of controlled burning and grazing, Influence of forests on envirsnment.

Growth and development. Trees and their distinguishing features. Forest reproduction - flowering, fruiting and
seeding behaviour. Matural, artificial and mixed reganeration. Matural regeneration - seed produchon, seed
dispersal, germinatlen and establishment. Requirement for natural regeneration. Dieback in seedling with
examples. Plant succession, competition and telerance. Forest types of India and their distribution,

Silvieultural system: Definition, scope and dassification. Even aged and uneven aged forests and their crown
tlasses. Detailed study of the silvicultural systems: Clear felling systems including clear strip, alternate and
progressive strip systems. Shelterwood system — Unifarm system, Group system, Shelterwood strip system,
Wedge system, Strlp and group system, Irregular shelterwood system, Indlan irregular shelterwood system.
Seed tree method. Selection system and its modifications. Coppice system, Choice of silvicultural system,
Caverwald concept. Culm selection system in Bamboo. Tending operations - weeding, cleaning, thinnings,
definitions, objectives and methods, increment felling and improvement felling. Prunning and lopping. Controd
of climbers and undesirable plants.

Sllviculture of same Important Indian Trees: Origin, distribution, general description, phenology, silviculoral
characters, regeneration methods, sivicultural systems and economic importance of the following canifer and
troadleaved tree species of India. Conifers: Abies pindrow, Cedrus deadara, Pings raxburghii, Pinus gerardiana.
Broad leaved specles: Tectona grandis, Shorea robusta, Dalbergia slssoo, Quercus spp. Alnus spp. Populys spp,
Eucalyptus spp. Terminalia spp., Santalum album, Azardirachta indica, Madhuca indica, Leucaena leucocephala
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and Bambags,
FR 02 FOREST PRODUCTS B UTILIZATION ([Credits 03}

Wood Products and Utilization: Pulp and paper industry. Introduction and raw material; pulping-mechanical,
chamical, sermlchemical and semi-mechanical: pulp bleaching; stock preparation and sheet farmatian: types of
paper; manufacture of rayon and other cellulose derived products, Manufacture, properties and uses of
Composite wood- plywood, fiberboard, particleboard and hard hoard. Adhesives used in manufacture of
composite wood. Improved wood-definition, Types {impregnated wood, heat stabilized wood, compressed
wood, and chemically modified wood)]. Destructive distitation of wood. Saccharification of waod. Praduction of
wond molasses, alcohol and yeast.

Utilization of Non-Timber Forest Products: Introductian, methods of collection, management and impariance
of Nen-Timber Forest Products [NTFP). fodder {grasses and tree leaves), canes and bamboos. Essential Oils -
methods of extraction, classificatian, storage and uses. Non-essential oils — nature, oLcufrence, methods of
ewtraction, classification and wses, Impartant fixed oil yielding trees.

Gums and resins —definition, classification, sources, collection and uses, Factors affecting gum farmation,
Important gum yiglding plants. Rasing and Olegresing, their formation in plants and classification of resins.
Tans- mature, classification, uses and impartant tannin yielding plants. Dyes — classificaban and sources ol dyes.
Beedi [2aves — sources, callection and processing, Fibers and flpsses. Katha and Cutch = sources, pxtraction and
uses. Crugs, wild fruits, spices, poisons and bio-pesticides;

Medicinal and arcmatic plants; History, sCope. opportunities and constramts im the cultivation and utilization
of medicinal and aromatlc plants in India. Importance, arigin, distribution, area, production, climatic and soil
requirements, prapagation and nursery technigues, planting and aftercare, training and pruning nutritional
and water regquirements. Plant protection, harvasting, Processing and economics of under mentioned
important meditinal and aramatic plants, '

Medicinal Plants: pepper, cardamonm, Cove, ginger, turmerle, hetelvine, periwinkle, Rauvolfia, Dioscarea,
isabgol, Ammi majLs, belladonna, Cinchona, pyrethrum and other species relevant Iocal conditions.
Aromatic Plants; Citropella grass, khus grass, sweet flag (bach), lavender, geranium, patchoul, hursera,
Mentha, muskdana {musk mallow), Ocimurn and other species relevant to the local conditions. Endangered
meadicing! and sromatic plants of Indla and their conservation. Study af chemlcal composition of a few
important medicinal and aromatic plants, their extraction and use. Therapeutic and pharmaceutical yses of
important species,

FR 03 FOREST PROTECTION (Credits 03}

Definition, role of farests in relation 10 emviroament and haman welfare, historical evidence of damage, farctors
etfecting forest protection, histary of forest protection in India and classification of protection measures.

Man as a source of injury to forests: deforestation, shifting cultivation, gneroachment, mining and felling.
Foresk fire: Classification of forest fire, damage, controlled use of fire, protective and remedial measuras, fire
cantrol policy and economics af fire protection.

Protection against injuries by animals: grazing and browsing rotational and cantralled grazing, effect of wild
anlmal on forest regeneration. Protectlon against injuries by diseases. Classification of forest ree diseases and
their control; common diseases in farests root rot, heart ro, wilt, stem canker, stem rust, die-back galis, leal
spats, |eaf blight, powdery mildew and leaf rust,

Protection against injuries by plants: dafoliation, sap suckers and mites, shogt twig and roat insects, seed and
cone insects, wood boring insects and gall makers,

nethods of control against [nsects and pests- silviculiwral, higlogical and chemical contral,

Diseases caused by phanerogamic plant parasite like dendropththoe, acanthobium, loranthus.

Proleclion against adverse climalic faclors- Temperature. Raintall, and winds.

FR 04 PRATICAL I {Credits 03)

Acquaintance with vanous technical tenms and equipments used in silvicultural practices. Wisit tg nearest forest
area ond identification of different forest species. Study of growth and deuelopﬁnent of farest species
(Composition, Measurement of CBH / DEH and calculation af total basal area, frequency, density , abundance
and Ivl}. Study of shoot development, growth rings, Crewn development, leafing flowering and fr}ﬂn}rﬁtudv
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of factors of tocality {temperature, moisture content, bulk density, pH, rainfall measurement). Study of
morpholegy and phenclogy of trees. Study of injury to forest by man in nearby locality. Study of impacts of
faresk fires in nearby locality and measures carried out by forest department to control it. |denufication ang
uses of important non-wood forest produce with special reference to Uttarakhand Yisit to some BrOgressme
hee keepers. Study of various bee keeping instruments, bee praducts and their ubilization. [dentification and
collection of fbres of economic importance. Identification & collection of herbaria of medicinat & aromatic
plants and documentation of its uses. Study of different wood products. Study of important tree disease. Study
of wood density and gravity. Callection of planats yielding natural dyes.

FR 05 ECOLOGY & ENVIRONMENT {Credits 03)

Introduction 1o scology: division, concept, scope and imporlancs of ecology; Ecosystem: structure & funclion: Importar
ecosystems: forest. grassland, dessdt and pond, Ecological energatics: congepl of energy fow, lrophic structure, food cham.
food web and ecological pyramids: Forest communities. wegetational analysis, biomass. produclivity and feres! flopr mass
litter decomnposition, forest soil development and nutrient cycling; Locality factors: ¢limatic factors, topegraphic factors.
edaphic factors & biotic factors; Succession; hydrology of farsst scosystem: forest classification: Champion & Seth's
tlassification, forest types of India, Environment: definition, concept. components: £nvironimental pallution; Brodiversity and
its consgrvation,

FR 05 SOCIAL FORESTRY & AGRO-FORESTRY (Cradits 03}

Deflnition, concept and types of social forestry and agroforestry; Social forestry plantations: energy, road side,
river bank, coastal, marshy, waterlogged, sand dunes and mountainaus regions; Fodder and Fuel species in
Uttarakhand; Tree crop interactions in agroforestry; Importance of agroforestry; Fodder plants, fuel and
madicinal plants in agroforestry; agroforestry for livelihood and soild and water conservation:

Agroforestry — definition, objectives and potential. Bistinction between agroforestey and sacial forestry. Status
of Indian forests and role in India farming systems, Agroforestry system, sub-system and practice: agri-
silvieulture, silvipastoral, horti-silviculture, hertisilvipastoral, shifting cultivation, taungya, home gardens, alley
cropping, intercropping, wind breaks, shelterbelts and energy plantations. Flanning for agroforestry —
censtraints, diagnosis and design methodelogy, selection of tree crop species for agro-farestry. Agroforestry
projects - national, overseas, MPTS — their management practices, econamics of cultivation - nursery and
planting (Acacia catechu, Dalbergia sissoo, Tectona, Populus, Morus, Grewis, Eucalyptus, Cluercus spp. and
bambeo, tamarind, neem etc.); Tree crop interactions in agroforestry;, Impaortance of agroforestry; Fodder
plants, fuel and medicinal plants in agroforestry; agroforestry for livelihood and solid and water conservation

FR 07 PLANTATION FORESTRY (Credits 03) '

Pefinition, scope and impeadiments. Plantation forests - planting plan, plantation records, maps. Plantation
establishment -legal title of land, survey, site selection. Site preparation - purpose and methods, Planting -
layout, time of planting, planting pattern, spacing, gap filling, planting methods, direct seedling. Choge of
specles on ecological aspects - afforestation of dry land, wet land, other advarse sites and taungya. Enrichment
planting, nurse and cover crops. Intercultural operations. Plantation maintenance - weed coatrol, climber
cutting, staking, singling and pruming. Thinning - definition, objectives. Effects of thinning - physislogical and
mensurational. Effect of methods of thinning on stand development. Energy and industrial plantation -
definition, scope, species, establishment, management and impact on environment. Flantation ECONOMICS.

FR 08 PRATICAL Il {Credits 03)

Knowledge of some important ecalogical instruments and their applications- Hygrometer, Rain Eauge,
Anamometer, Altimeter, thermorneter; Sampling of vegetatien; Quantitative Analysis [density, frequency,
abundance, A/F ratic, cover, total basal area); Important value Index {Iv1); Understanding various agroforestry
systems; Identification of seeds; ldentification of timber

FR 09 NATURAL RESOURCE MANAGEMENT (FOREST & WILDLIFE MANAGEMENT) (Credits 03)

Forest Management! Introduction: definition aad scope. Peculiarities of forest management. Frinciples of

forest management and their applications. Objects of managerent, purpose and policy Sustained and

progressive yield concept and meaning. General definitions — management and administrative units, Felling
L
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cycle, cuiting section. Rotations: definition, kinds of rotations, choice of ratations, lenpth of rotations and
conversion period. Normal forest: definition and concept. Evenaged and unevenaged models. Estimation of
growing stock, density, guantity and increment. Yield regulation - general priniples of even aged and
unevenaged forest crop. Yield regulation based an ares, wolume, area and volume, increment and number of
trees. Working Plan — definition, ohjects and necessity

wildllfe Management: History of wildlife management and tonservation in India; cultural hackgreund. Habitat
managament: PUrposes, principles, practices and tools-fire, cutting, grazing. Habitat interspersion and edge
effect. Provision of water, saltlicks and food. Zoning - core, buffer, tourism and multiple use in protected areas.
wildlife damage control: Mitigating human — wiidlife conflict; fences, trenches, walls, lure crops, repellents,
translocation and compensation. Captive wildlife: Zoos and safan parks. Captive breeding for conservation.
Central Zog Authority of India. wildlife census: Purpose, techniques. pirect and Indirect metheds of pepulatian
estimation. Sample and total counts, indices, encounter rates and densitigs. wildlife {Frotection} Act, 1972,
Frotected areas — Sanctuary, Mational Park and Biosphere Reserves. special projects for wildlife canservation,
Project Tiger and Musk Deer Project. Introduction and reintroduction uf species, wildlife carridars. MAB, Red
Data Book, Category of threat, CITES. Conservation: Meaning, principles and strategies, in-sity and exsifu
conservation, canserving hiodiversity. Politics-socioecanomics, role of educaiian and extension,

FR 10 WOOD SCIENCE & TECHNOLOGY {Cradits 03}

wood as raw material, kinds of waods— hardwood, softwood; bamboos and canes. Merits and demerits of
wood 35 raw material. The physical features of wood. Mechanical properties of wood like tensian,
compression, bending, shearing cloavage, hardness, impact resisiance, nail and screw holding capadities
Suitabifity of wood for various uses hased on mechanical and physical properties. Electrical and acoustic
properties of wood. Wood water relationship — shrinkage, swelling, movement, fibre saturation, egquilibrium
maisture contact. Wood seasoning — merits, principles and types — air seasaning, kiln seasoning and chemicals
seasoning. Refractory classes of timbers, kil schedules. Seasoning defects ang ther cantrel. Wood
preservation - principles, processes, need, types of wood preservatives {water soluble, oil based, etc.).
Classification of timbers based on durability. General idea about fire retardants and their usage. Non-preisure
methads — steeping, dipping. sosking open tank process, Boucherie process. Pressure methods — full cell
process, emply cell process {Lowry and Rueping}. Wood machining. Sawing — technigues, kinds of saws — Cross
cut, edging, cudiess, hand, elrcular and bow saws. Wood working, tools used in wood warking [parting, sticing,
shaping, measuring and marking toois), Various stages in waod working. Dimensional stabilization of wood by
surface coating method, bulking methed, impregnatlon of resins and palymers.

FR 14 FOREST MENSURATION AND BIOSTATISTICS {Credits 03)

Introduction, definition, objectives and scope of forest mansuration. Scates of measurement [nominal, ordinal,
interval and ratio scale}, Units of measurement, standards of accuracy 129, waplied in their Expression.
Measuremnent of single tree - objectives, standard rules governing measurement at breast height.
Measuremant of tree diameter and girth using rulers, callipars and tapes. Comparisan between 1ape and
calliper measurgments. wessurerments of upper stem diameter and instruments sweh as Ruler, Firish Para ko
Caltiper, Relaskop, Pentaprism. Rark measurements - objectives, thickness, surface area and volume, Crowa
measurements - abjectives, diameter, height, suiface ares and volume. Height measurements - direct and
indirect methods. Heght measuramant employing geometric and trigonometric principhes, keight measuring
instruments, errots in height measurament. teasurement of cross sectianal area, basal area, bole surface
area, leaf area. The treg stem torm, taper and classification of form factars and farm guotient. Yolume
astimation of felled and standing trees and formulae involved, Yolume tables-definition and their classification,
{genaral, regional and local volurme tables), merchantable volume tables. Preparation of velume takles. Stand
growth, site guality, site Ingex, stand structure, yleld tables and preparation of yleld fables. Biomass
measurement. Determination of age of trees Tree growth  measurements, pbjectives increment,
determination of increment, stump analysis, stem analysis and increment boring. Measuring iree Cfops -
objectives, diameter, diameter and girth tiasses, height measurement of crop, crop age and crop volume.
Stand

tables. Forest inventory- definition, objectives, kinds of enumeration.

sampling - definition, advantages, kinds of sampling, randam sampling: [simpie, stratifjgd, muktistage and
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multiphase sampling). Non random sampling {selective, systematic and sequential sampling} sampling design,
size and shape of the sampling units, Point sampling - horizontal and vertical peint sampling.
FR 12 PRATICAL Il {Credits 03}

Measurement of tree diameter by measuring tape; Measurement of tree diameter by Calliper; Rules of breast
height measurernent; VYarious instruments used in height measurement of trees; Measurement of heignt of
tree, Measurement of leaf ares; Measurement of volume of trees; Increment borer, Measurement of

increment; Sampling design and kingds of sampling _ q
\ \ Rl
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SUBJECT : GECGRAPHY

COURSE
COURSE  MAME OF COLRSE CODE CREDITS
FIRST YEAR
1, Fundamentals of Physical Geography GE-181 M
Geography of India GE-102 ]
Practical Geography GE-103 [
SECOND YEAR
5. Human Geugraphy GE-201 04
B. Geography of Asia GE-202 04
7 Practical {3E-203 04
THIRD YEAR
- Evclution-of Geagraphical Thought GE-3H 04
. Economi Geography GE-302 4
10, Practical Geography (3E- 304 L]
GE-101 FUMDAMENTALS QF PHYSICAL GEQGRAPHY
UNIT 5CHEDULE

Block-1Fundamental Concepts of Lithosphers
Unit-1 Malure & Scope of Physical Geography
Unit-2 Qrigin ol Ihe Earth & Earth Interior

Unit-3 Epirogenetic & Oroganatics | sostasy, Veolcanism & Seismicity)

Unit-4 Erosion, Weathering & Evolution of Landforms

Block.2 Atmogphete

Unit-8 Compositon and Structure of Almasphare

Unit-B Insalation & Heal Budget (Vertical & Horizontal Temperaturs Districution)
Unit-7 Almaspheric prassure Winds, Humidity8 Rainfal

Unit-B Climate & its Classification- Koppen & Thornweil

Block-3 Hydrosphere

Unit-9 Surface Corfiguration of Ocean bottoms

Unit-10 Oceanic-termperature & salinity

Unit-11 Circulation of Ocean water. Currents & Tides

Unit-12 Ocean deposits & Corals Resfs

Block-4Biosphere

Unit-13 Elements of biosphene, Habitat & Plant- Animal associalion

Lnit-14 Ecology & Ecosystiem

Unit-15 Bio-diversity & its depletion
Unit-16 Congarvation of higlic resources




GE-102 GEQOGRAPHY OF INDIA
UNIT SCHEDULE

Blotk-1 Physical Aspects

Unit-1 Geclogy & Structure

Unit-2 Physiographic regions

Unit-3 Crainage Systems

Unit-d Clhimate, Sodls & Malral Yegetation

Block:2 Resources

Unit-& Forest Resources

Unit-6 Waler Resouroes & River Vallsy Projects
Unit-T Mineral & Power Resources

Blocks2 Population

Unlt-8 Fopulation Growth, distibulion & density
Unit-3 Fopulation Composifion

Unit-10 Lileracy, Trends of trbanization

Unit-11 Movement of Populalion

Block-4 Indian Economy

Unit-12 Agricultura - Spatial pattern of Agriculture
Unit-43 Industries - Spatial pattem region & IRD Complexes
Lnit 44 Tourism in india : Past and Presert
Block-5 Transport and Trade

Unit-15 Development of Transport Net-work
Unit-16 Special Pattem of Major Transport Net-work
Unit-1¥ Foreign trads

GE-103 PRACTICAL
UNIT SCHEDULE

Black-1 Scale and Maps

Unit-1 Scale: Plain, Comparativa, Diagonal Scala

Unit-2 Elsments and types of maps

Unit-3 Enlargement and reduction of maps

Block-2 Representation of Physical Data

Unit-4 Mathods of showing relief

Unit-5 Profiles and their relevance in landform mapping and analysis
Unlt-5 Reprassntation of Weather dala

Block-3 Weather maps and Indian Toposheets

Unit-7 Weather instruments

Unit<8 Interpretation of Indian weather maps

Unit-9 Classification of topographical maps

Unit-10 Interpretation of 30| fopo-shesis (33GME 53LA 7I0M 5. 53F13) of India

GE-20 Human Geography

UNIT SCHEDULE

Hleck-1 Concept and Naturg

Unlt-1 Mature, Scope and Elements of Human Geography

Unlt-2 Man and Environmen relationship-Determinism, Possibilism, Neg determinism, Probabilism
Unit-3 Basic pnnciples and Approaches in Human Geography

Block-2Human Habitation

Unit-4 Population: Growth, distribution & densily

Linit-5 Poputation Migration- National & Intemational, Causes & Conzequences

Unit-B Setftenent: Rural & Urban; Types & Paterns

Black:3 Economy
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Unit-¥ Evolution of Human Ecanemy

Unit-8 Types of Human Activilies: Primary. Secondary.

Unit-2 Types of Human Activities: Temitery & Qurtnery

Block-4 Soclety and Culture

Unit-1¢ Evalution of man

Unit-11 Cultural Diffusion, Cuttural realms

Unit-12 World Human Races-Classification

Black-5 Human Trites

Unit-13 Habitat, Econamy and Society of World Tribes: Khirgees, Eskimo. Bush, Pigmy
Linit-14 Hakitat, Econamy and Society of Indian Tribes. Bheel, Sanihai Joda Gaddis
Unit 15 Habitat, Economy and Seciety of Ullarakhand Tribes: Bhotia, Thary, Baksa. Gujjar

GE-202 GEQGRAPHY OF ASIA

UNIT SCHEDULE

Black:1Physical Aspacts

Unit-1 Introdustion. Stucture and Relief
Unl-2 Crainage and Climate

Unit 3 Matural Yagetation and soi
Block-2Resources

Unit-4 Power Resources

Unit-5 Mineral Resoues

Unit & Forest Resources
Block-3Population and Settlemant
Lnit-7 Population: Grawth, Distribution 8Density
Unit-8 Mavement of Poputalion
Unit-9 Settlernent Types and Patlem
Block-4Ecunomy

Unit-10 Agriculture

Unit-11 Industnes

Unit-12 Trade

Unit-13 Trangport, Port, Herbour
Block-SRagional Study

Unit-14 kag and Iran

Unit.15 Pakistan and Sri Lanka
Unit-16 Indonesia and Myanmar
Unit-17 China and Japan

GE-203 PRACTICAL

UMIT SCHEDULE .

Block-1 Methods of Representing Socio-Economic data
Unit-1 Cuantitative and qualitative technigues

Unit-2 Cots, proportional circlas and spheres Methods

Unit-3 Isnplsths, Choropleth & Flow charts

Block-2 Statistical Methods _

Unit-4 Msasurement of Cenlral tendency: Mean, Median & Mode.
Unit 3 Standard Devralion . Meagures of variatility

Unit-6 Regrassion & Coralation

Block-3 Surveying

Unit-7 Principals of Surveying

Unit-8 Plang Table surveyirg o .
Un#-3 Frismatic Compass Survay - ph T e
Unlt-10 Indian Pattern Clincmetear '




GE-201 Geographical Thought and Evolution

UNIT SCHEDULE

- Block-1 History of Geographical Thought in ancient period
Unit-1 Contributions of Gresk & Romans

\Init-2 Dark Period

Unii-3 Contributions of Arab Geographars

Block-2 History of Geographical Thought in modern period
Unift-4 Contributions of France & German

Unit-5 Contributions of American & Bitish

Unit-6 Contributions of Russians

Biock-3 Modem Approaches.

Uniit.7 Quantitative revelution and challenges

Unlt-8 Contributions of Blache, Carl Saver, Ratzel . Mackinder, Hurlington, [avis
Unit-8 Cualitative paradigm; Behavioral revolution: pereeption and cagniton,
mental maps; Mandsm, Postmodemis

Unit-10 Past structuratism and Post colonialism.

Block-4 Dichotomy In Geography

Unit-14 Human vs. Physical

Unit-12 Systematic vs, Regional

Unit-13 Applied vs. Quanitative

Unit-14 Ancient indian Geagraphy and Gcigntific outiook

Unit-15 Modern ndian Gecgraphy

Unit-16 indian Geography: Problems. Perspaciives and Prospects

GE-302 ECONOMIC GEOGRAPHY
UNIT SCHEDULE

Black 1 Nature, Scope and approaches

Unit1 Meaning and SCops

Unit? Economy: Definition. chassification, tocal and spatial organization

Unit3 Geographical bases of seonamic activiies: Systematic and spatial

Unit4 Seoctors of econory: An Intreduction

Block 2 Primary Activities

Units Primary activities: Concept, Clagsification and imporiance.

LInit Workd view of primary aclivities- problems and trend of management with reference of farestry. fishing and livestock
farming.

Unit? Crlfical appreciation of agricultural Sy5hems: Imensive agrculre [Rice), Extensive agriculure(wheal). Plantatlion
farming(Tea) and Miced farming {Nwy Europe).

Units Land use and Agriculiural modals: Yon Thunen and Whistisey

Block Secondary Activitias

Unit-d Secondary activities: Concept. classification and imporance

Unit1DF actors of industrial location. industrial lacayion and aconomic growth modals: Waber, Lochs and Gunner Myrdal.
Unitd1 Industries - their resource hase, distribution, potentials ol growtn and problems with reference 10 tran and steel (UK,
Japan, and India}, Cotton texyle [USA and India). Petrochemicals (US4 and India} and Food processing [India).

Unit 12 Industral association, integration, infrastruciure ang problems

Block-4 Tertiary Activities

Unit-13 Tertiary activities and service: concept, ¢lassification and importance

Unit-14 Trade: as an engine and hindrance to growth, dete minants, rade stralegiss- impor gubstihon and @xpon
promoton.

Unit-15 ‘riemational trade Ricardian tneory, ntgdnational rade with referense Lo GATT and wWTO

Unit-16 Transport; Goncept of distance. ancessibility and connacvity relalive cost advantage of different modes of
transpart.
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GE-302 PRACTICAL GEOGRAPHY

UNIT SCHEDULE
Block-1Map projections
Unit-1Dsfinitation & Principles of Map Projecton

Unit-2The Earth; shape, size, areas and geeat circles-coordingle system.

Unit-3Classification and choice of map projsctions

Unit-4Constucion merits & limilations of Conical with 2 standard parallel, Benes . Mercator gylindrical, equal area.
Zenithal. Polar . Gnomonic, Stereographic, Conventional, Malwide. Sinusoidal & International '

Block-2 Technology and its application in Geagraphy
Units5 Asial Photography: Definition and Interpretation
Unit-6 Remote sensing: Sensors, products and heir uses.
Unit-7 GiS; Principles and applicatizn

Block-3 Field wark

Unit-B Geggraphical study of a region [ village

SUBJECT: MATHEMATICS
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MT-08
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SUBJECT: PHYSICS

COURSE

COURSE  MAME OF COURSE CODE CREDITS

FIRST YE&R

1 Mechanics BSCPH 101 03

2 Electricity and Magnetism BSCPH 102 03

3 Qseillations and Waves as50PH 103 03

4. Practical Physws BSCPH 104 &3

SECONLC YEAR

5 Thermadynamics and Stalistical Machanics B3CPH 2(M 03

B. Oplics - BSCPH 202 03

7. Elementary Solid State Physics BSCPH 203 03

g Practical Physics BECPH 204 03
THIRD YEAR

9. Eiements of Quantum mechanics BSCPH 301 03

. Modern Physics BSCPH 302 @3

1, Basic Electronics BSCPH 303 3

12, Praclical Physics BECAH 30 1]

Gourse 1: Mechanics

Gourse code: BSCPH10 Credit: 3

BLOCK 1 Vector Analysis

Unit—1: Wector; Types of vectors, vector representation. dot produgt and cross product scalar triple product and vector npla graducl
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Linit —2- Vector Calculus: Dilferentiation of vector, Del operater, scalar and veclor fields, gradisnt, divergence and curt

Uinit =3 Gauss, Sloke and Green's theorem: Gauss divergence heorem, Siakes' theorem. Greens thegrem

BLOCK 2 Mechanics of a Particle

Unit =4; Newton's laws and Conservabion principles: Newton's laws of molion. pringiple of conservaton of lingar mamentum

Unit -5 Principles of coﬂseréalinn of energy and angular mementum: Conservation of energy. principle of conservation of
angular momentum

Unit -5: Rotational mation: Rotational molion, angular velegity, angular accelerabon, anguiar momenturn, tarque

Unit —7: Motion of Charged particle: Motion of Charged particle in Crossed electrical and magnetic figld

BLOCK 3 Dynamics of Rigid Bodies:

Unit —& Meimant of inertia: Equation of maofion, angular momentum vector, Moment of ingrtia and radius of gyration Physical
sigrificance of M, theorems of parallel and perpendicular axes, Rotational kinetic snargy

Unit -9 Formulation of momant of inertia; Fomulation and derivation of moment of inertia for some simple symmetric syslems
{rod, rectangular lamina, circular laming, solid sphere, cylinder)

Unit —10; Pendulums: Compound penduium, Kater's pendulum, and applications.

BLOCK 4 : Gravitation and Properties of matter

Unit=11: Gravitation: law of Gravilation, Gravitational field and potential, Gravitational polential energy

Unit —12- Escapa velocity and gravitational potential: Escape velocity, Grawtational hield. Gravitational potential and inlensity due
Lo thin uniferm spherical shell and solid sphere of uniform densily

Unit =1%: Conservative forces and nverss square law: Consenvalive and nan-conservative fares. Force as gradient of polential
energy. Particle collisions. Centre of mass frams and laboratory frame, lnverse square [aw, Kepler's [aws

Unit 14 Elasticity and elastic constants: Hook's taw, sfastic constants, relation between elastic constants.

Unit 15; Tersion af cylinder and bending of beam: Torsion of eylinder, bending of beam cantilever, shape of girdar.

Course 2: Elzctricity and Magnetlsm

Courss code: BECPH102 Credlt: 3

BLOCK 1 Elettrostatics

Unit—1: Electroatatlcs: Cuanlization of chargs and Millikan's oi-drop experment, Coulemb's law applicatien

Unit=2 Electric field and Potentlal Intensity and potential, Gauss' theorem, simple applicaions,

Urit =3 Electric field and Potential I\; Potential and fed due to an arbitrary charge, long charged wire, sphere, disc, slectric
dipale, and energy slored in an electric fiald

BLOCK 2 Dialectric properties of matter

LUnit -4: Polarization: Diskectric polarization and polanization charges, Gauss's law in diglectrics

Unit -5: Dielectric: Vectors [ and E and their boundary conditions, capacitors filled with dielectrics.

Unit -6 Dielectric Susceptibllity Dislectric Susceplibility and permittivity. Clausius-Mossolli relation. Langevin theory of polar
dieleciric
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BLOCHK 3: Magnetism

Unit -7 Bagle Magnetism: Lorentz force, Bin-Saverts law, Magnatic force between current slaments, Ampere's gincuital faw.
Marwell correction in Ampere's law

Unit -8: Vector potential and Magnetic fux: Curl and divergence of B, Veclor potential Magnetic flux, Calculaben of B or
gircular and solensidal curvents. Torque on 3 current losp in & unifgrm magnetic fiekd. Magnetic dipoke .

Unit -9: Magnetic dipole: Torgue on a current Igop in a whiferm magnetic field, Magnetic dipols, Erergy stered in a magnetic
field, Balistic galvanomeater

Unit -1 Magnetization: Intenstty of magnetization, ralation between B, H, and M, illustration in the case of bar magnet,

Unit -11: Magnetic susceptibility: Magnetic suscaptibility, dia, para and ferromagnetic materials. Curie's law, Hysteresis in a
ferromagnelic material,

BLOCK 4: Electricity

Unit —12 Steady Current: Electic Current Drifi Vielocity, Cumenl density. equation of comtinuity. electric Resistvity and
conductivity, Wiedsmann-Franz |aw

Unit =13: Aternative current. Mean and r.n.s, values of current and emf with sinusoidat wave fom. Reactance, impedance.
phase-angle. power dissipation in AC circuit, power factor, vector diagram, series LR. CR and LCR circuits Resonance in &
series LCR circuit, QHactor, pringiple of ideal Transformer

Course 3 Oscillations and Waves

Course code: BSCPH103 Credit: 3

BLOCK 1 Simple Harmanic Motion:

Unit =1: Simple Harmaonic Mation | Basic Characteristics of Srmple Hammonic Motion, Oseilations of & Spring-Mass System:;
Differential Equaiion of SHM and its Solution

Linit —2: Simpta Harmonic Mation i Phase of an oscillater executing SHM, Velocity and Acceleration, Transkermation af Enangy
in Oscillating Systems, Kinstic ang Potential Energigs.

Unit=3: Physical Systems and Pendulums: Examplss of Physical Systerns Executing SHM; Siemple Pendulem, Compaund
Pendulum, Torsional Pendutum. _

Unit—4; Superposition of harmenic oscillaions: LG clrcut, principle of superposilion, Supsrposition of two collinear harmaenic
oscillations of samefdifferent frequencies, Oscillations in twe dimensions

Unit-5: Superposilion of two mutally perpendicular hamenic ogeillations: Superposition of two mutually perpendicular harmonic
oscillations of the sameldiffierent requencies: Lissajous Figures.

BLOCK 2: Camped and Forced Oscillations:

Unit-§: Damped Osciliafions: Differential equation of a damped oscillater and its sclutions, heavy damping. critical damping.
weak damping: characterising weak damping: logarithmic decrement; rsfaxation time, quality factor

Example ¢f & weakly damped system - LCR aircuit: differential equation of an undamped ascilaior and its solulion:

Unit-7: Forced Oscillations and Resonance: differenbal equation of a weakly demped forced harmorwe oscillater and ite
solutiens, steary state solution, resonance. Examples of forcad whrations and resonance, power absahed by a forped oscillator.

"
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BLOCK 3 Basic Concepts of Wave Mation:

Unit-§: Wave Mation: Formation of a Waye: Graphical Representation of Wave Motion, Refalion hetween Wave Velotity,
Frequency and Wavelangth; Mathematica! Dascription of Wave Motiqn:

Unit-g: Phase, Energy and Intensity of wave: Transported Phase and Phase Difference. Phase Velocity, Energy Transported by
Progressive Waves, lntensity and the inverse Square Law.

Unit=10: One-dimansional Waue Equation. One-dimensional Ways Eguation Wayves ¢n a Stretched Sing, Waves in a Fisld.
Waves in a Uniform Rod; Waves in Two and Theea Dimensions;

Unit=11: The Deppler Effsct: Source in Motion and Obsarver Stationary. Source Statianary and Observer in Molion, Source and
CObserver both in Moton; Shock Waves.

Unit -12- Principle of Superposiion and types of waves: Principle of Supemaosition of Waves, Statinnary Waves, Propenes ol
stafionary waves, Velodity of 2 Particla at aty Peint in 8 Statipnary YWave, Harmonics in Siztipnary Waves.
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Course 4: Practical Physics
Course code: BSCPHT04 Credit:3

At least |2 experiments out of this list are to be performed by the student.

1. TO DETERMINE THE RESTORING FORCE PER UKNIT EXTENSION OF A SPIRAL

SPRING BY STATISTICAL AND DYNAMICAL METHODS AND ALSODETERMINE TIIE

MARE OF THE SPRING.

TO STUDY THE OSCILLATIONS OF A SPRING.

TO DETERMINE THE COEFFICIENT OF DAMPING. RELAXATION TIME AND

QUALITY FACTOR OF A DAMPED SIMPLE HARMONIC MOTION USING A SIMPLE

PENDULUM.

4. TO DETERMINE THE YOUNG'S MODULUS, MODUL LS OF RIGIDITY AND POISSON'S
RATIOOF A GIVEN WIRE BY SEARLE'S DYNAMICAL METHOD.,

3. TO DETEREMINE THE MOMENT OF INERTIA OF A IRREGULAR BODY ABOUT AN
AXIS PASSING THROUGH ITS CENTRE OF GRAVITY AND PERPENDICULAR TO TS
FLANE BY DYNAMICAL METHOD.

Tt b

6. TO DETERMINE THE MOMENT OF INERTIA OF FLYWHEEL

7. TO STUDY THE VARIATION OF *1° WITH "I" FOR A COMPOUND PENDLULUM (BAR
PENDULUM} AND THEN TO DETERMINE THE VALUE ©OF g K and | IN THE
LABORATORY.,

. TO DETERMINE THE VALUE OF 'g’ BY MEANS OF A KATER'S PENDULUM.

9. TO CONVERT WESTON GALVANOMETER INTO AN AMMETER OF 3 AMP./| AMP./100
i AMP. RANGE.

10. TO CONVERT WESTON GALVANOMETER INTO A VOLTMETER OF 50 VOLT/3 VOLT
RANGE.

1. TO DETERMINE THE YOUNG'S MODULUS OF THE MATERIAL OF A GIVEN BEAM
SUPPORTED ON TWO KNIFE-EDGES AND LOADED AT THE MIDDLE POINT.

12. TO DETERMINE THE ELECTROQUHEMICAL  EQGUIVALENT OF COPPER  AND
REDUCTION FACTOR OF A HELMIIOLTZ GALVANOMETER.

13. TO STUDY TIIE RESONANCE IN SERIES LCR CIRCUIT WITH A SOURCE OF GIVEN
FRECUENCY {AC MATNG).

14. STUDY OF PARALLEL AND PERPENDICULAR AX 1S THEOREMS

15 STUDY OF AIR FLOW THROUGH A CAPILLARY.

16, TO DETERMINE THE MASS SUSCEPTIBILITY OF Ni%0O,

Course §: Thermodynamics and Statistical Mechanics

Course coda: BSCPH201 Credit:3

Block 1:- Basic concepts anti Laws of thermodynamics

Unit 1. Basic concepls: Temperature, intemal energy, Quasistatic process, igothermal and adiabatic process, zeroth law of
thermodynamics '




Unit 2 Firet law of thermodynamics: First law of thermodynamics: thermadynarmic equilibrium, difierental form of first law.
Application of first law, Insufficiency of first law
it 3 ¢ Second law of thermodynamics: Reversible and imeversios process. work and “heal energy. wark done dunng
isothermal and adiabatic process Heat angines, Camet cycle, Garnot enging ang its efficiency, Samot theorem, Second law of
themmeadynamics, siem enging, interral cormbustion engine, petrol engine.
Unit 4: Entropy; Entrepy, Physical concepl of entopy, entropy change in reversible and iraversipte process. prnciple of
increase of entropy, Clausiug theorem, lemperalure entropy TS diagram, enlropy of perfect gas, Kewin Scale of temnperature,
Ahsoluls zerp temperaiura, unattainabiity of ahsolule zero, Nernest thaorem(thied law of thermaodynamics}
Block 2:» Thermadynamc Relationship, potentiais and applications

Unil 5 Thermodynamic Relatienship: Extenzive and intensive thamodynamic variables, Maxwall thermeadynamic Relalians:
derivation and Applications, specific heat of 2 substance. relation between Cp and Cv, its relation, Clausius Clapeyron equation,
energy equation, Joule Thomson effect and coefficient, Temperalure invgrsion
Unit 6 - Thermodynamic Potentials and applications: Tharenadynamic potentials U. H, F and G, reiations of thermadynamic
potentials and varisbles, TdS equalions, strefching of wire, basic idea aboul phase ransitions, cooling dug to adiabate
magnetization, Approach 1o Absolute 28r0.

Block %« Black Body radiations and related laws

Unit 7: Black body radiation, Kirchofl's Law, energy distripution in Black Body radiation, Nesrest example of Black Body
Unit B Wein's radiation |aw, Rayleigh Jeans law, Siefan Boltzmann Law and Wein's Displacement law, ultraviolet catasirophe
Unit & deduclion of Planck's Yaw of Black Body Radiation, deduction of Wein's law, Rayleigh law and wein's displacement law
from Planck's aw

BLOCK &: Statistical basis
Unit —10; Probability and thermodynamical probability, Classical description 1 temns of phase space and guanturm Jescriplien n
terms of wave functicns
Unit —11: Hypothasis of equal 2 priprt probability for microstates of an isolated sysiem in equilibrum. Interactions between bwo
systems = thermal, mechanical and diffusive
Uit -=12: Statistical definition of temperature, pressure. entropy and chemical poteriial. Parfitien function of a system in thermal

equilibrium wilth & heat balh

Uit =13 Gibbs' paradox. Identical patticle and symmetry reguirement, Derivalion of MB. FD and BE statistics
Course §: Optics

Course code: BSCPHY202 Credit:3

BLOCK 1 Geometrical optics
Unit —1: Fermat's principle; Fermal's principle and its applicabion to deduce law of reflaction and refraction, (3auss's general theory of

image formation.

Unit =2: Image formation: Coaxial symmetrical sysiem, cardinal puints of an optical system, genedal relation

Uit =3 Thick lens and lens combination: Thick lens and lens cambination, telescape, "';;“/ '

BLOCK 2 Interferenca of light waves "(z?L ¥ .
@ ) .\,.I'\.( "-



Unil=4: Interference: Intreductlon 1o Interference of light, principle of superposition, Young's experiment, coherence, spatial and temporal
gaherenca. intensity distribution, biprism and Frasnel s biprism

Unil =5: Intarfarence in thin fllm and Mewton's rings : Intreduction, interferance by division of amptilude, nlerlerence in thin fiim, wedge
shaped film, Newton's ings in reflacted and relracted lighl, dalemmination of refractive index by Mewlton's rings experiment

Unil —&: Hakdinger Fringes: Hadinger Fnnges, Fringes of equai inclination and equat thickness, Michslson's interferameter, Multiple beam
imerlerence — reflected and Iransmitted pattern. Fabry-Perot inferferometer.

BLOCK3 DIffraction of light waves

Unit -7: Diffraction: Intrexuction. types of difraction. Fresnel and Fraunhofer class, Fresnel's half period zones: explanation of rechiinear
propagation of light; zone plate, comparison of 2one plate with lens, wave front, diffracton at a straightl edge

Linit =B Fraunhofer diffraction  latreduction, condition for Fraunhofer diffraction, Fraunhofer diffraction due to a single slit, Fraunhofer
diffraction due to doueble slit, Fraunhofer diffraction at cirsular aperture {gualilative), Plane ditfraction grating (transmssion), difraction due to
a grating of N paraliel slits, Maximuom number of order available in & grating, missing orders,

Unit -% Resolution and resclving power: Intraduction, resn:r.l'..ring power. Rayleigh criteron of resolulion, rasnkving powsar ol transmission
grating, resalving power of prism, resalving power of telescope, reseiving power of microscope.

BLOCK 4: Palarization of light waves

Lnit =10: Palarization: Inrodustion, Cancept of plana polarized light, circolary and elliptically palarized light, Malug lavw. Brewster law.

Unit -11: Double refraction Introduction, doubte refraction, Huygen's construction for uniamal crysials; polarcids and her Jses

Unit -12: Production of Polarized light: Introduchon, Production and amalysis of plane, gircularly and ediptically polarized light by
rafardation plates and ritatory polarization

Unit =13: Optical actlvfty: Inlroduciion, rotatory polarizafion, optical activity; Fresnel's explangton of oplcal activity, Biguartz and hall shade
polarimater .

BLOCK 5: Optical Instrumentz and Absrration in images:

Unit =14: Optical Instruments: intraduction, Hutman eve, field of view. need of multiple lens eyepieces, Ramsden's eyepiece. Huygen's
gyepiece, Gaussian ayspecs, comparisans of eye piaces, Astranomical refracting telescope, Spectromatar . slectron micmscope.

Unit =15 Abetration [n Images: Introductizn, Aberration in images. chromatic aberration of lens. achromatic combinalion of lanses.
monochromatic aberration, spherical mirrors, Schmidt corrector plate, ol ymmargion l&ns.

Course 7: Elementary Solid Stata Physics

Course code: BSCPHY 203 Credit: 3

BLOCK 1 Crystal Structure

Unit = Crystal structure ; Crystalling and amorphous salids, single orystal and poiy crystal, elementary deas about crystal

struclure, lattice and bases, unit cell, Bravais latices. 5. fo.c. and b lattices, charasteristics of latlices ¢ell, some crystal

slruciures,

Unit -2: Crystal symmetry: Miller indicas, latics planes. spacing of planes in crystal lathces, symaetry operalion. fransiational

symmetry, basic idea about liqued crystal. .

Unit -3: Reciprocal lattice : X ray difiraction, Bragg equations. Determination of crystal structure with X-rays, Lave and Powder

method, Reciprocal latice sysie;rr} Ewald's construction.
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Unil -4: Crystal bonding : Crystal bonding. ioni¢ crystal, potental and |attice energy of ionic crystal, Madelung conskant, covalent bonding,
yan der wall bording, Lenard Jonies potential. hydrogen bond, metallic bond. o
BLOCK 2 Band theory of solids

Unit -5 Free Electron theory :Freg electron theory of metals. Lorentz Drude theory, electrical conduclivity, thermal
conductivity. Wiedemann-Franz law

Unit =6: Band thecry of solids « Band formation in salids, Hand structure in conductors, Periodic potential and Bloch heoren.
Kramig-Penny model, origin of band gap

Unit =7- Semicondustors ; Semiconduclors, eflect of impurity or semiconductor. Faemi level, Elactran and hole concentration,
drift current, mability and conductivity, Effective mass, Hall effecl.

BLOCKS Lattice vibrations and Specific heat

Unit -8 Lattice vibrations: Elastic and alomic force constants, guantization of laltice vibrations, Dynamics ol a chain of
monoatomic hattice, optical and acoustic modes, dispersion relation, concept of phonan, comparison of phonon and photons.

Unit ~8: Specific heat: Specific heat of safids, Dulong and Peti's law, lattice heat capacity, Einstein theory of specific heat
Debye's theory of specific heat. Densily of stale | latfice thrmal conductivity, narmal and umklapp processes, paramagnetism of
frea electrons.

BLOCK 4: Dielectric and Magnetic properties of matetials

Urit =10: Dieleciric properties: ElCtranic, ianic and dipolar polarzabiity, local fislds, induced and oriented polanization,
molecular field in a diglectric; Clausius-Mosotl relation.

Unil -11; Magnetic properties. magnetization, magnelic matenals, Dia, para and lerre-magnetic properties of solids, magnetic
moment, spin angular moment, Langevin's theory of dramagnetism and paramagnetism, Quanium theory ol paramagnetism,
Curig's law,

Unit =12 Ferromagnetism: Feromagnelism, hysteresis and hysleresis logs, permanent magnet. spontanagus magnelization
and domain struclure, Weiss theory of ferromagnetism, anti- Ferramagnetism, farriles. use of ferfites.

BLOCK 5: Superconductivity

Unit =12 Introduction: (Kamerlingh-Onnes expenment), efisct of magnetic field, Typs-) and type-ih superconductors, lsotope

effect. Meissner affect, Heal capacity, Energy gap.
Unit —14: Quantum theory of suparconductivity: Quantum heory. supgreanductor tunneling, BCS theory, Basic Ideas about

High-Te supercenductars, application,

Coursa B: Practical Physics

Course code; BECPH204 Credit; 2

Al leagt 12 experiments out of this list are ta be parfarmed by the student.

1, Study of Malus [aw.

5 To draw th characteristics of a photo eleciric cel.

3 Todeterming the value of Planck's constant by a photo el

4 Todsiermine the focal length of the gombination of two lenses separated by a distance with the help of 4 nodal slide and o

warify the lormula 1 = 14 + s - affrfz o
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5. To locate the cardinal points of a system of two thin convergent lenses separated by a distance and then ig verfy the
formulae LiH- = + xFflz and LaHz = - xFf,

To determing the wavelenqth of sedium light by Mewlon's Ring mathod.

To deteming the wavelength of prorminent lines of mercury by piane diffraction grating.

Te verify Hartmann's formula using a prism spectrometer.

To dalermine the refractive index of a material of the prism for the given colours of mercury light with the hsip of a

spectrameler.

10, To study the variation of refractive index of the material of the pnsm with wavelength and ko venly Cauchy's dispersion
formula.

11. To determine the dispersive power of the material of the prism for wolet and yellow colours of mercury light with the: help of
a spactormeter.

12 To determing the disparsive power of a plane transmission diffraction grating.

13 Zone plale experiment.

14, To verify Stefan's law.

15, Thermal conductivity of a bad conductor by Lee's method.

16. Mechanical equivalent of heat by Searle’s method.

17 Thermal conductivity of good conductor by Searle’s method.

18, Study of Platinum rgsistance thermometer.

19, Mewlon's [aw of cooling.

Course 9: Elernents of Quantum machanics

Course code: BECPHI01 . Credit:3

BLOCK 1 Bagic quantum mechanlcs

Unit-1; Crigin of guantum mechamcs, failure of classical mechanics, Photostectric effect. Behr atom and quantization of energy
levels

Unit ~2: Einstein's explanation, Plank's congtant, parficle nature of light. Compton Effect

Unit -3 de Broglie hypothesis. Elsctren double-glit expenment, Davisson-Germer experimert

Unit -4 Heisenberg's uncertainty poncipie [statement) with illustrations.

Lnit -5: Group and phase velocities, classical velocity of 2 particle and the group velotty of the wave repiesenting the particle
BLOCK 2 Schrodinger Wave Equation

Unit -6 Schrodinger time dependent and independent squation, Protabilistic interpretalion. wave function. Boundary conditions
on the wave lunction,

Unit-7: Postulale of quantum machanics, operators, expectation vatue, Dynamical varigbles as linear cperators and sigenvalue

suations, _

Unit -& Mormsatumm, energy and angular momenturm oparators. Commutation ralations i .

between operalors, Efenfast theorem . t‘j-,.ef':-’tfjl:;; -
BLOCK3 Application of Schrodinger Equation PALIN P



Unit <& One dimensional potential well and barrier. houndary conditions, bound and unbaund skates

Unit -10: Reflection and ransmission cosfficients for a rectangutar batrier in éne dimension - explanation of slpha decay
Unit—11; Fres particke in one dimensional box, box normatization, momentum egenfunstions of a free paricle

Unit —12; Linear harmonic escillator

Unit =13 Hydrogen atom

BLOCK 4: Relativity

Unit —14: Inantial and non inertial frame of reference. Michelson-Mortey experiment and its oulcome, Postulates of special theory
of relalivity.

Unit =15: Lorentz Transformations. lenglh contraction, me dilafion. relativistic ranstormation of velocity

Unit -16: Velocity dependence of mass, equivalence of mass and energy. Ralativistic Doppler Effect.

Course 10; Modem Physics

Course code: BSCPH302 Credit: 3

BLOCK 1 Atomic Models

Unit —1: specific charge afm, Thomson model, Rutherford's alomic modsl,

Unit -2 Boht modet and specira of hydregen atom, fine structure and shertcoming,

Unit —3: Ster Gerlach experiment, Boht megneion. Larmar's precession,

Unit -4: Magnetic moment of the electren, Lande g factor. Yector mode] - space quantization

BLOCK 2 Optical Spectra

Unit =5+ Pauli Exciusion Principle, speciroscopic tarms of many electron aloms in the ground stals, speciral notatans.

Unit -8; L-S, J-J coupling, setection rules and intensily rules

Unit -7: Explanalion of fing structur of sodium O ine, Nomnal Zeaman effect

Lmit =8; % ray spacira, charatterigtic and continugus, Moseley's rule

BLOCK3J Laser Physics

unit 5. Spontaneous and induced emission, metastable stales, Eingtein's & and B cosflicignts

Unit —10): spafial and temporal coherange, apical pumping, Population inversion, laser actien.

Unit =11: Ruby and He-He laser, applications of Laser.

BLOCK & Nuglear physics

Uit =12: Nuclear mass, charge, size, binding energy, spin and magnelic moment, |sobars, sotopes and isolones;

Uit =13 Mature of forces betwean nucleons, nuclear stability and nuclear binding, the liguid drop model {descriptive] and the
Bethe-Weizsackar mass formula.

Unit =14 Nuclear reaction, Gonservation principles in nuciear reactions. Chvalues and thresholds, examples of different types of
reaclions and their characlenshics

Unit =15: Nuclear fission and fusion.

Uniit =16 Four basic ineractions in nature and therr relative strengihs. examples of diferent types of inleractions.

Unit =17 Classifications of elementary particles, hadrens and leptons., baryons and mesons, elementary ideas about guark

-

structure of hadrons, _; ’
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Course 11; Basic Electronics
Course code; BSCPH303 Credi:3

BLOGK 1 Netwark theorem and solid state device

Unit =1: Netwark thegrams, Supemosition, Thevanins thearem, Norton's maximum powsr

Unii -2 Low pass and high pass filters, four terminal natwork, CRT

Unit -3: P-N junction dicde, Zener diode, funnel dioda, phoiy dioda, LED

Unit —4 Transistors gperation. ch aracteristic curves, common base, comman colector. common emitter configuration, o and B
and their interralations,

BLOCK 2 Rectifler and Power supply

Uniit -8: Half wave full wave ang bridge rectifier,

Unit -7, Filter circuits, L- sestion, C- section and T gecton

Unit -8- Unregulated power supply. voltage reguiated power SUpply, Zaner diode as power regulation.

BLOCKS Applicstions

Unit - FET, MOSFETS

Unit -5: Single stage CE amplifier, approximate expressions of current and wellage qain with the heip of Load Ling'.
Lnit -10: R.C. Coupled transistor amplier, noise and distation in amplifier

Unit -11: Feedback amplifier, classification, negative feadback and its advantages.

Mnit -12: Oseilfators and multivibrators, Sehmitt trigger.

BLOCK 4: Digita! Electronlcs

Uit —13: Binary systems, binary numbers, Decimal to binary and reverge conversions, binary addition and subtraction
Unit —14: Hexa decimaf, octal systern and inlerconnection, BOD, GREY coda.

Unit -1%; Logic gates, OR, AND, NOT fates, fruih tables. Statement of de Morgan's theorem. NOR and NAND universal gates
Unit - 16: simpfifying Boolean expressions: arittmetic circuits {addars, subtractor)

Course 12: Practical Physics
Course code: BSCPHI04 Credit:3

Atleast 12 experiments out of this list 6 to be performed by the student,

1. Toplot the characteristics of a Zener digda,

2. Toplotgutpit characteristics of FET and meagure pinch aff voltaga,

3. Tostudy the logic gales.

4. Todraw ihe characteristics of BN junction diods.

5 Todrawoutput characteristics of MPN fransistor

€. Todraw oulput characterigtics of PNP fransistor, . . Jf‘j
7. Todraw the characteristics of 3 vacyum dide valve f:z;;"”‘ : )
8. Tomeasure efm by Helical method. o ‘ﬁﬂ 1_:.»:;_.?‘{.
9 Toverily Child-Langmuir's |aw of space charge limited current using a diode valve. - %‘*“ : &

10 To verify Thevenin's thagrem. ,‘!‘5 =.f"'fZ:"" '



1. To draw characteristics of a riode valve.

12 To draw characteristics of a pentods yalve,

13, To draw characteristics of 2 tetrods valve,

14, Todraw charactenstics of a photostectric ¢al.

15 Todelerming lhe vaiue of Flanck’s constant by a phate cell.
16. To find out the value of energy band gap in PH unclien disde.

SUBJECT: ZOOLOGY
COURSE  NAME OF COURSE COURSE  cpepits
CODE
FIRST YEAR
1. Won-Chordate BaCZOM01 03
2 Cell and Molecular Biology BSCZOM0Z 03
i Genetics, Taxonomy and Evolution BSCZO103 03
4 Laboratory Courss (Fractical Zoology) BSCZON04 03
SECOND YEAR
5 Chordates BSC20201 03
B. Envronmental Biology & Animal Bahavior BRCZO202 {3
T Developmantal Blology and Applied Zoolegy BSCZ0203 03
B. Laboratory Course BSCZO204 )
THIRD YEAR
9 Physiclogy and Biochemistry BSCZO301 03
10 Microbiclogy and Immunclogy BaC70302 03
1. Riosiahstics, Instnimentation and Technigques BSCZO303 03
12. Laboratory Course BSCZO3M 03
Course 1; Non-Chordate
Course Code-(BSCZ0101) Credit: 3

Syllabus

General characters Classification up 1o arder. Study of Paramecium with parlicutar reference 10 poegmotion, nalriton,
gemoraguiation and reproduclion. (Germ |ayers, diplolblatics and iripioblastics arganization. Theories on the origin of
Metazoans. General characters and classification up 1o arder level. Sycon wiln special reference to structure. reprod e tion
and development. Canal systems, affinites and ecenomic importance of Porifera. General chatacters and Classification up
to order level, Aurelia with special reference to structure, rapraduction, development and pokymorphism. A briel account ol
corals and coral reefls and their impanance. Genaras characters and Classification up fo arder level Sludy of Fasciie with
reference to structure, repraduction and parasitic sdaplations. Cenerat characters and classification up 1o order level. Sudy
of Ascaris with special reference: 1o struclurs, repreduction and development. General characlers and clagsification up 10
order level. Nereis with special reference o shruclure, reproduction and development. Malamerism ang Parasiic
adaptations in Hirundinana. General charadlers and clagsification up to order \evel, Paleoman with special referente
structure, reproduction and development, Zoological importance of Peripalus. Types of mouth parts in insects. Social
insacts and lheir econamic impotance. Gieneral characters and tlassification up 1 order level Fila with special reference 10
structure, reproduclion and developmant, Genetal charatters and Classification up to order level Astarias wilh speial
refarence to structure, locometion, mode of feeding and reproduction.

@% 3y 5




UNIT SCHEDULE

Block I: Lower Non chordate
Linit 1+ Phylum Protozos
Unit 2: Metazoa

Unit3: Phylum Poritera

Unit4: Phylum Coslenterate
Unit & Phylum Flatyheiminthes
Unit §: Phylum Nemathelminthes
Unat 7; Phyllum Annelida
Blogk Il: Higher Non Chordata
Unit 8 Phydurm Arthropoda
Unit & Phylurn Mollusca

Uit 10. Phylum Echinpdermata

Courag |I: Cell and Molecular Biology (BSCZ0102)

Syllabus

History and origin, Prokaryotic and Eukaryolic ¢ell. Difference betwesn Prokaryolic and Eukaryolic cell. History Ultra
struclure, and chemical compositon of plasma membrana (Lamelar-models, micellar medels and fwid mosaic model].
Functions of plasma membrane. History and structure, biogenesis and unctiens of mitechandna (Respiratory chain complex
and Electron trangpon mechanism} History, strugiure, functions and importance Endopiasmic reticuium, Ribosome and
Golgi badiss. History. structure, funcions and importance: of Lysosome, centricla and microtubules. Hislary, struchare,
function and importance of Mugkeus. History, ypes & functions of chromosomes. Giant chromosomes, Palytene
chromosome and Lampbrush chromogome. Mitosis {nell cycle stages, cylokinesis) Meiosis [reproduciive cycle stanes,
syneptenemal complex, recombination nodules) and comparison betwesn meiosis and milosis  Structure, functions and
type of ONA, Watson and Crick's struciural modal of DHA. chemical compasition of DNA, replication of DA and
recombinant DMA. Siucture of RMA (prmary, secondary and tertiary struclure) and types of RNA  {ransfer  RNA,
messenger RNA, ibosomal RNA). Biosynthesis of m- RNA, 1-RNA, Function and importance of RNA Protein Synthesis and
requlation: Protein Synthesis, mechamsm (initizkion., elongation and termination) of protein synthesis Gene regulation
(Operan hypothesis: regulator gene. promater gena, operator gene,  structural gene, repressar gena, Co-repressor gene
and inducer gene]. regulation at transcription, requlation by geng arrangement and reversible phasphorylalion. fypes of
eontrel mechamsms, reguiation of gene activity In sukaryotes, Genetic Code: Properties ol ganetic code. codan and anti
codon, The Wobkle Hypathesis, Mulaton and the tnplet cade,

UNIT SCHEDULE

Block I: Cell biology or Cytology

Unit 1: Cell typa

Unit 2 Plasma membrane

Unlt 3: Mitrochondria

Unit 4: Endoplasmic reticulum, Ribosome, Golgi bediss
Unit 5: Lysosomé. centriole, micretubules
Unit B: Nucleus

Unlt T Chromasmes

Unit &: Call division

glack II: Molecular Biology

Unit 9; Structune and type of DHA

Unlt 10: Structure of RRA

Unlt 11: Protein Synthess and requlation
Unit 12: Genetic Cody

Course 3: Genatics, Taxonomy and Evolution (BSCZ0103)

Syllabus

Elsments of heredity and variation, Mendsls prnciplas of heredity. linkage [Coupling and repulsion], CroSsing-over
(mechanism, theorigs and importance)]. Chromesamal mapging { Three point cross), Chromosomal Mulahor: Classification

Translocation. inversion, Delstion, Duplication, Euploidy, Aneupleidy and Polyserny. Genetic interachon; Gene structure and
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functionMethads 1o study the human inhertance, Recessive inharted disorder, dominant inhierited diserder, inbrn errars of
metabglism, sickle cell anaemia and syndromes. Taxonomy and Systematics: Histerical resume of systemalic. Intreduction
W laxenomy and its relationzhip with systematics. Imporance and applications of biosystematics. Intemational Code of
Zoological Momenclature, Bipnomial, Trinomial components of classification and fermation of scientific names of vanous
laxa. Taxonomic characters: Morphelogical, Embryological, Cytogenetical, Biochermcal and Wumerical. Compenents of
classification and Linnasan hierarchy. Concepl of species: Speciss calagory, different species concept, Sub species and
olher infra species. Malure, typss and potential medes of speciation. Special creabon theory, theones of spontaneous
generation, cosmozoic lheory, lhaary of chemical evalution and spontaneous adgin of life &t molecular level. Concept of
organic evolution: evidences from palesntology {types of fossils and delermination of age of rocks and fossils), taxonomy,
comparative anatomy, comparalive embrynlogy, physiclogy and biochemistry and cytology. Theones of organic gvolution:
Lamarckism, Darwinism, Mulation theory and modem synthete theory Modern evelutionary Concept and details of micra.
macro and meqa evolulion. Major Zoo-gecpraphical realms and distribution pattems of animals in different 2000ecgraphicat
realms. Bingeographical ragions in India.

UNIT SCHEDLULE

Block I: Genstica

Unkt 1: Mendalism and Elemenis of heredity
Unit 2: Chromosomal Mutation

Unlt 3: Genetic interacion

Uinlt & Human genelics

‘Bleck I: Taxomomle concept

Unlt 5: Taxenomy and Systematics

Unit 6: Zoological Momenclature

Unlt 7: Kinds of taxonomic characters and classification
Unit 8: Concepts of Speckes

Blek . Evolution

Linit 9: Crigin of life

Unit 10: Cancept of anganic evolulion

Unkt 11: Theory of prganic evaiution

Unit 12: Evoluionary concepl

Unit 13: Zoogeographical refams

Course IV; Laboratory Course {Practical Zoology}
Syllabus:

Museum Specimens study of Porifera, Coelentrata, Ctenophora, Platyhelminthes, Wemalhelminthes, Annehida, Arthropoda,
Mollusca and Echinodermata, Dissecion study including generat anatomy of laech, Fila, Unin, Prawan and cockroach,
Study of permanent slides! museum specimens! modets belonging 1o following phyla: Protozoa, Annelida, Arhrepoda,
Mollugta and Echinodermata. Larval stagas study of different non chordate groups using whote mount slides: Annelida,
Mnllusca, Arlhropda and Echinedermata.  Permanent preparation of obelia colony: Ovary, pharynegl and septal nephidium
garthworm, parapodia of Nereis and Heteronereis; gill, radula and osphradium of Pia, salivary glands, mouth parts and
trachisa of cockreach, gill lamina of Unio, skaocyst and hastate plate of prawn. Study of mitosis and meicsis using availatle
material. Expenmantation an Mendalian and non Mendalian inhestance.

UNIT SCHEDULE

Block I: Mugeum Specimen study

Unit1: Protezoa (study of Permanent slides)

Unit2: Porifera (Study of parmanent slides and Museumn spacimens;

Unitd: Coslentrata {Siudy of museum specimens and permanent slides)

Unitd: Platyhalminthes

Unit3: Nematoda

Unité; Annelida [Study of museum specimens, permanent slide and slide preparaton and study)
Unit?: Arthrapoda (Museum specimens, whole mount and slide preparation}

Unitd; MolluscaiMuseum specimens, whole mount/slides and slide preparation)
Unit9: Echinodeimata (Museum specimens, whelg mountsliaes and shde preparahon;

waztegipaer o Dlogiki Faperlmeotaliont:, Nissection shiry inclidinn msnaral snatnmy of leech Pila nin Prawan sid-fnekinank? 000 0000
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Unit10: Cissection

Unit11: Permanant sligs preparahon
Uniti2: Cyimingrcal study

Unit13: Genetics experiment

Course ¥ Chordates {BECZ0201)

Syllabys

Qrigin, ancestry, introduction and charterers of chordates. Classification of chordates upta order leve!. Gemeral eharacters
and classification upty order level, Study of Balancglossus and ils affnifies, General characters and classification upto order
lgval. Study of Herdmania and its affinities. eneral characters and classification upta order level study of Branchiostoma
fAmphioxts) and its affinifies. Genersl characters and classificaion upto order level. Study of Petromyzon and its affinities

level, extingt reptiles. Study of Uromastix | Identification of POISONoUS and Non-poisonous snakes and biting mechanizm of
snakes. General characlers and classification updo order [svel. Study of Columba {Pioeon} and Characters of Archaeaptems.
Flight adaptations, migration, ratitag and economic importance of birds.  General charaglers and classificahen upto order
level, affinilies of Protathena, Metaineria and Eutheria. Stroy of rabbii {Uryciotagust and dentifien in mammals. Econamic
importance of Mammals,

UNIT SCHEDULE

Block | (Primitive chordates)
Unit 1: Qrigin of chardales
Unit 2: Hemichordats

Unit 3: Urachordata

Unit 4. Cephatechordaia

Unit 5: Cyclostomata [Agnatha)
Block Il (Lgwer chordates)
LInit &: Fighes

Unit 7- Amphiba

Unit 8: Raptilia

Block I {Higher chordatas)
Unit 9: Aves
Unit 10: Mammaliz

Course ¥i: Envirenmental Biology & Animal Behavior (BSCZ0202)

Syllabus:

Basic cancept of ecology, definition, types of ecology. significance. concepts of habitat and ecologreal niche . Abiatic ang,
tinlic factors, Factors affecting environiment (hght frtensity. temperatura, hurnidity, topography, edaphic factors) Proguosr,
cansumer and decomposer. Pamary ang secandary productivity.  Major ecosystems (Freshwater, marine. Forest and
desert]. Concept, component and their furiction, energy flows. food chain, food web. trophic structures, scological pyramids.
infroduction of law of limiting factors. Binsphere: Hydrgspheare, Lithosphere and Atmogphere. Bivgeachamical cycies
{nitregen, eanban. and hydrogen and oxygan cycle].  Biodiversity - Definitian - genatic. spectes and ecosystem divarsity
Impartance of biediversity. Hotspets, threats to biodregrsity - conservation of bicdiversity,.  Principles of wildlife
management, Prolected Areas & Witdife habitat in India. wildiife sanctuaries, Mational Parks ang Bizsphare reserves in
India. endangered and ihreatened animals species in India. Wildlde Protection Acts 1972 and Biodiversity Act (2001).
Protected area network initialive in Uttrakhand - Wildlite Sanctuaries Nationat Fark, Biosphere Reservas Major endangered

fishes.



UNIT 5CHEDULE

Block | Environmentsl Biology

Unit 1: Ecological concept

Unit 2: Envirgoment

Unit 3: Foogystems

Unit 4: Blosphere

Unlt 5: Biogeachemical Cycles

Riock |I: Biodiversity Conservation and Management
Unlt & The concept of Biodiversity, Conservation and Managemen
Unit 7: Protected Area Network in Lttrakhand

Unit@: Envirenmental Pollution and Managemeni

Unit 9: Policies and Regulation

Block IIl: Animal Bahaviar

Uit 10: Concepls and paltems af behavior

Unit11: Social orgamzation

course ¥1I: Developmental Biology and Applied Zoclogy [BSCZO20Y

Syllabus

Types of egq, Spermatogenests angd Oogenesis. Ghemical and metabolic events during gamate formation. Approximation
of gametes, Gapacitabion, Acrosome reaction. formation of fertilization membrane, egg actvation, prevention of polyspermy.
Patterns of Cleavage . control of cleavage patterns, chemical changes during ¢leavage and significance of cleavage.
Embryonic nduction and concept of organizer, Formation of Fate maps and Foetal membrane in frag and chick.
Significances of Fate and Foelal membrane. General principles of aquaculture: Inducsd Rreading, Compasite fsh culture,
Lay out of figh farm and its management and by-products of fishing industry. Prawn culture ang Pear culture. Different kinds
of silk producing nsects. Host plants of silk insscts. Grainags, resring. breading and diseases of silkworm. Reeling and fiber
technology, Honey bee found in India and, diferent kinds of hives Management of bee clonies, bee enemies and their
control, Extraction and processing of honey. Role of Honey bees in peliination rmanagement of agro-horficullural £rops.
Different kinds of Lag produging insects. Host plants, life cycle and diseases ol \ac insecls. Types of poulley breeds. poulry
housing, famn and farm management. Grading, handing and markeling of eggs. Poultry diseases ang thair control.
Eronomic Importance of mammals in agriculture, horticulture, dairy, leather. wool and fur industry. Store graing pests: Their
systemalic posilions, habits, life cycle, nalurs of damage and contre! measures. Biological and Chemical control:
Elemertary knowledge of pesticides and iniegrated pest management. General characlers and Classification up 10 Griler
tevel, morpholagy {inchading adaptations}, il cycle, pathogenacity, diseases and convrol measures ol parasitic animats.

UNIT SCHEDULE

Block : Developmental Biology

Unit 1- Gamalngenesis

Unit #: Feritization

Unit 3: Cleavage and Embryonic Indugticn
Uriit 4: Blastulation and Gastrulation in Frog and Chick
Block Il. Applied Zoology

Unit 5: Aquaculturé

Unil 6 Serculture

Unit 7 Apicllfure

Unit & Lac Culture

Limit 9 Poultry

Uinit 10 Economic importance of Mammials
Uinit 11: Store grain pesls

Unit 12 Pest Management

Unit 13; Parasitology

Couree YIil: Laboratory Course {BSCZO204)
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Syllabus: Mussum Specimens study of Protochordat, Pisces, Amphibia, Replika. Aves and Mammaha Digsection study
including general anatemy of Fish. Frog and available species of mammalg. Study of sketeton of Frag, Varanus, Fowl and
Rabbil, Permanent slides preparaton of the body paris of pisces, Amphibia, Aves. Study permanent slides of
protochordata, Amphiabia, Aves and Mammalia. Study water quality and poliuion.  Study of wild animals and effect of
pollutarts on animals, Embryological slides of chick and irog showing the different developmental stages.  Specimens,
picture and glide sludy of ecanomically importan! anima

UNIT SCHEQULE

Block |: Chordata

Unit1: Protechondata {study of Permanent slides & Museum specimens)

Unit 2. Pisces {Dissection including gensral anatomy, Preparation of permanent slides, study of shdes. museum
SpeCIMENS). '

Unit 3; Amphibia {study dissection, skeleton, histology and musewm specimens)

Unil 4: Reptilia {Study ¢f varanus skeleton 3 Mugeun specimens}

Unit 5 Aves (Study of. Permanent slidas. Skeleton and Museum LpECimens)

Unit 6: Mammalia (Swey of animal Jissecion, skeleton, permanent slidas and museum speciments)

Block II: Ecology Experiments & Environmental Biology

Unit 7. Ecolegy Experimentsd Environmental Biglogy Water quality and pelluents & Study of wild animals. pollufants]

Block Uil Applled and Developmental Bislogy

Unit9: Developtmental biclogy {Permanent sides of chick & Frag embryalogy)

Unit 10:  Applied Zoalogy (Specimens, picture and slide study of seonomically impartant animals)

Course [X: Physiclogy and Biochemigtry (BSCZ0301)

Syllabus

Intracellular and extacelular digestion. Intestinal digestion - Pancreatic gacretion, bile juices and digestion in small
intestine, digestion and absorption in lame intesting. Digestion and absorption of carbehydrate. fat and proten and
regulation of enzyme action Types of respiration. Breathing mechanism, pulmanary verlilation. respiratQry mgments.
gasenus trangport and respiratory quotient. Compesition and functions of plood, Blend groups. Rh faclor. Mechanism of
blood ¢lotting. Types of heart. Cardiac cycle and its regulation {Heart beat). Homeostasis. Blood pressure and ECG.
Structurs of kidney  Mode of excretien of nitrogenous wasles in anmals: ammonatelism. ureotefism, uricotelism and
guanotelism. Myelinated and non-myelinated nerve fibres. Newroansmitiers Synapses; - Witra strugtuee and funclion
Resting and acton potential of nerves, synapse and transmision of nervs impulse. Ulra structure of smooth, siriated and
cardiac. muscles. Muscle contraction and its mechanism and simple titch and fatigue. General characteristics of endocrine
system. Strugiure and functions endocring system and its dysfunctions and diseases. Bimalecular structure, clagsification
and properties of peplide bond, Defintion, lassification, Matabolism. - Glucogenesis, Glucaneogenesis, Glycolysis, TCA. &
owdative phospharabon of Carsohydrates. Cefiniion, classification, simple, compound and derved lipids. Saurce.
significance & deficiencies digeases of Camehydrates and Lipids. Classification. structure, ooguirence and functions of lal
and water salubte vitamins. Source, significance & deficiencies diseases of vitamins., Definition. classificaton, structure and
metabolism of proteins, Source, significance and deficiencias of Protens. Defirition, properties, classification, mechanism
of enzyme aclion and factors affecting enzyme action. Source, significance & deficiencies of Enzymes.

UNT SCHEDULE

Block |, Fhysiology

Unit 1; Digestive System

Unit 2. Respiratory Sy stam

Unit 3 Blood Yascular System

Unitd: Excretory System

Unit §; Nervous System i
Unit & Muscular System P
Bleck Il. Endocrinology p i W

Unit 7: Endiocring systarn L e
Unit 8 Homnanal Dysfunction and Diseases T g‘ﬁﬂ
Block Il Bio-chemistry I o
Unt & Amino Aods and Peptides. g T e
Unit 10: Carbotiydrates and Lipids tﬂf e




Urit 11: Vilamins
Unit 12: Proteing
Unit 13: Enzymes

Couwrse X Microblology and Immunclogy (BSCZO302)

Syilabusg

Intraduchon to microbiclegy: Kinds of Micrebes, Vinuses. Archasa, Bacleria, Eukaryol micreorganisms and typicat
structure of baclerivm and 2 virus, Culture and growth of microorganisms, ¢lassification of bacteria based on staiming of
microbes Bacteria of medical imporiance - Gram positive and Gram Negalive, Mycobectenum, Rickettsia and
Aclinemycates. A brief knowledge of Mycoplasma and Aids. Useful micrebial producls: andibiotics, Food production, Dairy
products. Alcoholic  beverages, microbial spoilage and food preservalion. Environmental use of microorganism; Metal
recavery, pefmleum recovary, wasle reatment. Innate, Adaptive (cell mediated and humoral), Active and Passive immunity
{Arlilicizl and Mabural). Organs of immune system: Primary and secondary lymphaid organs and Iymphatic system
Ariigan: Anligenicity , Adjuvants and Haptens. mmuncglobulins: types structure and function. Complement systam Lantigen
- anfibody reacions). Structural organization of MHC comples, Antigen processing and presentation. Funclions of T-cells
Brefintreduction to Vacsings, Inmunodiagnesis and Immunatherapy.

UNIT SCHEDULE
Blogk |: Microbickogy

Unit 1: Diversity of Microbes

Unit 2: Techniques in culture of micrebes
Unit 3: Appligd microhiology

Black II: Immunclogy

Unit 4: Cwerview of Immune Systam
Unlt 5: Cells and grgans of immune system
Unit B2 Hurnoral immurnty

Unit T: Cell mediated immunity

Unit 8: Applicalions of Immundlogy
Block ill: Toxigology

Unit & Touxin

Unit10: Analytical toxicology

Course 11: Biostatisties, Instrumentation and Tethniques (BSCZ0303)

Syllabus:

Biostatishics as a tool in research and scope, Stalistical symbols, Scope & Applications.  Calleclion (Random and non
randem sampling], Organization and representation of data (Graph, Histagram, Scatter diagram). Mean Mode and Median,
Measures of Variability: Mean devialon, Standard deviation, Variance and coefficient of varation. pH meter, Uv-asible
spectrophatometer, Centrifuges (clinical, high-speed and ulira- ¢antifuge). Geiger Muller and scintillation countérs  Tissue
preparation, Fixalion, Block preparation. Microtomy (paraffin and frozen tissue sectioning). Types of Microscopes: Brighl
field. Derk-field, Phase contrast, Fluorescence, Confocal and Scanning and transmission electron microscopes
Chromalography, Electrophoresis and gryapreservation,

UNIT SCHEDULE
Block I: Biostatistics

Unit 1: Data colléchon and presantation

Uit 2: Measures of cantral tendency

Urit 3: Variability! Dispersion

Block II! Instrumentation and fechniques

Unit 4: Principles and wses of analytical instruments
Unkt 5: Microtemy and Microscopy

Unit & Separadion lechnigues and cryopreservaton

Course 12: Laboratory Caurse (BSCZ0304) .J

Syllabus . }Q}{T | {‘&- ,,‘f?
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f)

a)

Measurement of action of salivary amytase, inverlase enzyme and pepsin, trypsin, Blood physislogy of the mammals i e.
hemoglobin % RBC & WEC, Haematin crystal and blood groups, Rh faclor edc. Biochemistry exercises relevant 1o human
beings i.e. Chemical test of wring for the presence of urea. sugar, proleins and ketone bodies snd color test for
carbohydrales, prolang and hpids. Bip-technigues: uses of wvarious instrument ie Microscopes, electrophoresis,
spectrophotemeter ate. Biinformatics: Data search engines, Data search tools for biginloramtics, computer peripherals ete,
Binstatistics study i.e., mean median, mode, standard deviation, standard error from the data provided.

Unit Details

Unit 1: Hematology Exercige

Unit 2 Phisiology Expenment 2 {Stide study & reflex action}

Unit 3: Big-chemistry Experiments

Unit 4; Immunalogy Expeiment/study

Uit 5 Microbiology

Unit & Biotechniques {gxercise based on char ! picture or sample insirumant)
Unit 7; Biotechnology Exercise {1}

Unit 8 Bintechnglogy Exercige {I1]

Unit 9: Biginformatics

Unit 10: Binstahstics Exercige

iii} Duratign of the programme: Minimum duration of programme is three {03) years and maxmum duralion I six (05)

years

iv) Faculty and support staff requirement: AL present there are four (04} regular faculty members and 0% academic
gesaciates are available in the School to run the programme. However, need is lo have one Associate Frolessor and One
Assistant Professor in each Depariment.

v} Ingtructional delivery mechanism: The programme will be offared in the Cpen and Distance Leaming [GOL) mode.
Guided sell study materiaf using prnt (SLM) and elecironic media, lecture! counseling sesmons; special counseling
sessions and group inferactions in Workshop al cluster level; debals on kay snvironmentat issues selfrelan shdy
activities: individual ! group work assignment; Pragect work; Lab sessions and excursion. The delivery matesal will inchude
printed SLM, assignmenl, Face to face counseling at the designated study centres during Saturday and Sundays.
Laboratory warkshop will be conducted for 10 days at designated Study Centres.

Frocesdure for admission, curriculum transaction and evaluation
Elxgibulity: 10+2 Science subjects

Fee Structure: 15650 per year and Total Fees for three years Rs, 463005

Evaluation nomms: A leamer will be evaluated through sonlinuous evaieation [Assignments) and term snd evaluation (Term
end examination) at the snd of semester. Continuous evaluation will camy 20% weightage whereas term end evaluation will

carry B0% weightags,

Requirement of the labioratory support and Library Rescurces: In order to camy out laboratory exercises, laboratory is
compuisory requirsment of the programme and in order to meet this requirement, the laboratory faciities of study centres
will be utitized. S/he will be provided laboratory manual as per the need of the programme. Similarly for brary. 3 learner

may utilize the resoumes available at the designated study centre P
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h} Cost estimates for development of the programme: In order to develop our own study matenial far each subject inancial

assistance is required as per details given below:

Subject Units " Amount {Rs.)
Botany - 142 ] 710600.00
Chemistry 118 B 59000000
Forestry 114 ’ 450000.00
Geography 124 I R £20000.00
Mathematics |13z ) _ 670000.00
F!h};.‘iil:!'r L ) 124 620000.00
-lzainlég'l'rn. RO DT P TR Ay I A l4EI DRI *TRﬂDIDD" k-
GRAND TOTAL (A+B+C) A400000.00

Quality assurance mechanism and expected programme outcomes:

Tha pragramme will be implementad through enly those Govemment Dagree Colleges! Universities | Institutions which have

tacilities for conducting laborslory counseling. In addition w0 this University walk arganize Lahoratory workshop in designated

places once [yearsemester} for addilionat Wack up o the students so that competent and skilled human respurce is

produced. Furlher, the Pro-gramme and SLM developed will be cantinuously upgraded and necessarily be revised after a

period of & years.
Programme putcomes:

s Leamners residing in far flung rural hilly areas will be benehited

+  Marginalysed and economically backwasd communities will get oppartunity t learn science education.

+  [n-service learners will have opportunily (o enhance their stience education.
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