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ENGLISH LANGUAGE
(Paper Code - 0842)

Tho queslion paper lor B.AJB.Sc./B.Com-/B.H.Sc., Englbh Languago and cultural

valuers shall comprise the foliowing lnits :

UNlT.l Shon answer questions to be assed by (Five short answ6r quesllons ot thr€e ma.ka
'l5 Marks

05 Marks

{b) Vocabulary

UNlT.lll Fepod-Writing 10 Marks

UNIT-IV Expansion ol an idea l0 Marks

UNIT.V Gramma. and Vocabulary based on tho prescribed tsxt book. 20+15 Mafts

Noto : Ouestion on all th€ units shajl asked liom the preEcribed text which will comprise

specimens ol populaf crealiv€/writing and th€ following il ahy
(a) Matter & technology

(i) Stale ol matter and iis structure

(ii) T€chnology (ElectronlcsCommunicatlon,Space Sci€ncs)
(b) Our Scientists & Institulions

(i) Lit6 & work ot our eminont sclenlist Arya Bhatt, Kaurd Charal Shusruta,

Naga4una, J.C. Bose and C.V- Barnan, S. Bmanujam, Homi J. Babha

Birbal Sahani.
(iii) Indian Scientilic Insiilutions (Ancl€nt & Mod€rn)

Books Prercilbed :

Foundation English lor U.G. Secoid Yaer - Published by M.P. Hindi Granh Acad ry, Bhopal.
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NEW CURRICULUM OF B,SC. PART II

CHEMISTRY

The new c(l.riculurn will comprise of lhree papers of 33, 33 & 34 marks each and
practical work ot 50 marks. The curricutum is to be compteted in l80 working days
as per lhe UGC norms & conlormjng to the directives ol the Govt. of Chhaflisgarh.
The Theory papers are ol 60 hrs. each duration & lh6 practicat work ot 180 hrs.
durataon.

PAPER . I

INORGANIC CHEMISTRY M.M.33

(Paper Code - 0845)

UNITI CHEMISTRY OF ELEMENTS OF FIFST TRANSITION SERIES

Characterjstic properties o, d-block elements. Properlies ot ihe elements ol lhe tjrst
kansition series, their binary compounds and complexes illustrating relalive stabilily
ot thejr oxidation stales, coordination number and geom€try.

UNIT.II CHEMISTRY OF ELEMENTS OF SECONO & THIRD TRANSITION SERIES
Generalcharacleristics, comparatjve lreatment with theh 3d-analogues in respecl ot
ionic radii, oxidation states, magnetic behaviour. spectral properti€s and
slreochemislry.

UNIT.III A. 
,OXIDATION AND AEDUCTION

Use of redox potential data analysis of redox cycle, redox stabiljty in waler
Frosl, Lalimen & Pourbaix diagrams. principtes involved in the extraction of
the elements.

B. COOFDINATIONCOMPOUNDS

Werner's coordination theory and its erperimenlal veriljcatjon. effective alomic
number concept, chelales, nomenclalure ol coordination compounds, isomerism
in coordinalion compounds, vcalencey bond lheory ot lransilion melal
complexes.

UNIT.IV A. CHEMISTBY OF LANTHANIDE ELEMENTS

Elechonic struclur€, oxidation states and ionic radiland lanthanide contraction,
complex lormaiion, occuffence and isolation, lanlhanide compounds.

B. CHEMISTFY OF ACTINIDES

General lealures and chemistry of aclinides, chemistry ol separation ol Np, pu

and Am from uranjum, similarjties between the later actinidos anr the laler
lanlhanides.

UNIT.V A ACID AND BASES

Aflhenius, Bronsled-Lowry, the
of acids and bases.

I'I. NON.AOUEOUS SOLVENTS

Luxjlood, solvent system and L€wis concepts

Physical propertiss of a solvent, types of sotvents
charactoristics, teaction in non-aqueous solvents with
ammonia and liquid sulphur dioxide.

REFERENCE SOOKS :

1. Basic Inorganlc Ch€mistry, F.A. Cotton, G. Wilkinson and p.L. Gaus, Wilsy

LSc,ll
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2. Concis€ lnorganic Chemistry, J.D. Lee, ELBS
3. Concepts ol models oi Inorganic Chemistry, B. Douglas. D. Mc Daniel and J. Alexancter,

John Wiley.

i- lnorganic Chamistry, D.E. Shriver, P.W. Atkins and C.H. Langlord, Oxford.
5. Inotanic Chanistry, W.W. Forlerfietd- Addison - Wostey.
6. lnorganic Chamistry. A.c. Sharp. ELBS.
7. Inorganic Chamistry, c.L. Miessler and D.A. Tarr, prenlice Hall.
L Advanced lnorganrc Chemistry, Stayas prdtaah.

9. ?tfErtc€ct,lnoFgaDic cheDistry, Agarv*at & Agaryral.
10. Advanced Inorganic Ch6rrtist?y,-Pqn & Shanrra, giEgihchdnd
11. Inorganic Chemjstry, Madan, S, Chand
12. Aadhlnik Akarbanic Rasayan, A.K. Shivastav & p.C. Jaln, co€l pub.
13. Ucchattai Akeitsanic Halsayan, Salya plakash & c.D. Tuli, Shyamlal prakashan'

14. Ucchaltar Akarbanic Rasayan, puri & Sharma.
15. Selected lopic in Inorgajc Ch€mistry by tvtadan Matik, & Tuta, S. Chand.

PAPEB - II
ORGANIC CHEMISTRY

{Paper Code - 0846)

60 Hr8, MM. 33

uNrT-t ALCOHOT S

A. Dihydric alcohots - nomenclaturg, melhods ol fomation, chenical reaclions of
vicinalglycots, oxjdative cteavage Jpb{OAc)a and HtO.l and pinacol- pinacolone
rearrangement.

B. Trihydric alcohols - nomenclature and methods oflorma on, chemicat reacllons
ot glycerot.

PHENOLS

A. Struclure and bonding, in phenols, physjcal properti€s and acidic characler,
Comparative acidic stfenglh ot alcohols and phenols, r€sonance stabilrzation
ol phenoxide ton. Reactions ol phenols, acytation and carboxylation.

B. Mechanisms ot Fries reaarangement, Ctaisen rearfang€msnt, catgrman
synthesis, Haub€n - Hoesch reaction, Lederer - Manasso reaction and Reimer-
Tiomann reaction.

EPOXIDES

Synthesis ol epox'des. Catalysed ring oponjng ol epoxides, ofientation ol €poxide
ring opening, r€actions ot crignard and organolithium roagents wlth epoxides. Anl
1,2 dihydroxylation ol alkenes via epoxjdes. Crown eithers.

UNIT.II ALDEHYDES AND KETONES

A. Nomenctature andStructure olthecarbonyls group. Synthesis of aldehydes and
ketonss using 1,3 - dilhianes, synlhesls of ketonds from njlril€s.
Mechanism ot nucteophitic additions to carbonyls group Bgnzoin, Aldol, p€rkin
and Knoovenagel conclensations. Condensations wlih ammonla and its
de vateves, Wttig roaclion, Mannich reaction.

B.Sc.1l
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B. Use ol acetale as protecling group, Oxidation of aldehydes, Baeyer - Villiger

oxidation ol kelones, Cannizzaro reaction, [rPV, Clemmensen Condensalion,

Wolll-Kishner reaction, LiAlH4 and NaBH4 reduction- Halogenation of enolizable

Kerones,

UNIT.III A.

An introduction to a,p unsaturated a,dehydas and kelones.

CAFBOXYLICACIDS 05 HRS.

Structur€ and bonding, Physical properli€s, acidity of carboxylic acids. effects

ol substituenls on acid strength. Hell-Volhard Zeilinsky reaction. Reduclion ol

carboxylic acids- Mechanism ot Decarboxylalion.

I\rethods ol formalion and chemical reactions ol unsaturaled mono carboxylic

acids. Oi carboxylic acids : methods ol lormation and ellect ol heat and

dehydrating agents.

SUBSTITUTED CARBOXYLIC ACIDS

Hydroxy and Halo-substituled Acjds.

CARBOXYLIC ACIO DERIVATIVES

Slruclure of acid chlor€des, eslers, amides and acid anhydrides. Relalivs

stability ol acyl derivalives. Physical properti6s, inlerconversion of acid

defivalives by nucleophilic acyl s!bstitulion.

Mechanisms of acid and bas€ calalyzed esterification and hydrolysis.

Ut{IT-IV OBGANIC COMPOUNDS OF NITBOGEN

A. Pr€paration ol nitroalkanss and nitroarenes. Chemical roactions ot nitroalkanes.

Mechanisms ot nucleoDhilic substitution in nilroarenes and lheir reduction in

acidic, neukal and alkaline medium.

8- Reactivily, Structure and nom€nclature ol amines, physrcal properties. Sleree
chomislry ot amines. Separation of mixlure of primary, secondary and tertiary

amines. Stfirctural features affecting basjcity ol amines- Prepatation ot alkyl

and aryl amines (reduction ot nitro compounds. nitfiles), reductive aminalion of

aldghydic and ketonic compounds. Gabriel - phthalimide reaclion, Hoftnann

bronamide reaction, R€actions ol amines, eleclrophilic aromatic substitulion in

aryl amines, reactions ol amlnes wilh nitrous acid. Synthetic transformatona

ot aryl diazonium salts, azo coupling-

U rT-V HETEROCYCLIC COTiIPOUNDS

A lntroductlon

Molecular orbitl piclure and aromatic characl€r ot pyrrole, luran, thiophene and

pyrldlne, melhods of synlhesis and chemical reactions with emphasls on lho

mochanism ol eleclrophilic substitution. Mechanism and nucleophilic subslitution

reacuon in pyridine derivatives. Comparison ol basicily ol pyridine. Pipgridine

and pyrrcle.

B, Prgparation and reaclion of Indole, quinoline and isoquinoline and with sp6clal

relerenc€ to Fisher Indole synthesis and skraup synthesis and Bishor_

Napieralski synthesis, Mechanism ol electrophilic substiiution reaclions of

indole, quinoline and isoquinoline.

s.
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Amino acids and Peptlales i

A. Classification, Slfuclure and stereochemistry of amino acids. Acid_base

behaviour, isoel€ctric point and eleclrophoresis. Preparalion and reaclion ot a-
amlno aclos.

B. Struclure and nomenclature ot peplides. Peplid€ synthesis, solid _ phas€

peptide synlhesrs.

REFERENcE aOOKS I

1. Organic Chamistry, Morrison and Boyd, Prenlice'Hall

. 2. Organic Chamistry, L-G. Wade Jr. Prenlice_Hall.

3. Fundamentals of Organic Chamistry, Solomons, John wiley

, 4. Organic Chamistry, Vol. l, ll, lll, S.l',i|. Mukherjee. S.P. Singh and R.P. Kapoor, Wiley'

Eastern (New-Age)

5. Organic Chamislry, F.A. Carey, Mccraw Hill

6. Inkoduclion lo Organic Chemislry, Struiweisser, Hsalhcock and Kosover, Macmillan

7. Organic Chamistry, P L Soni

8. organic chamistry, Bahi & aahl

9. Organic Chamistry, Joginder Singh

10- Calbanic Rasavan, Basha & Bahi

11. Carbanic Flasayan, R.N. Singh, S.M.l. Glpta, f.i.lvl. Bakodia & S.K. Wadhwa

12. Carbanic Rasayan, Joginder Singh

PAPER . III

PHYSICAL CHEMISTRY 60 Hrs. til.M.34

(Paper Code - 0847)

UNIT-I A Thernodynamlcs - | l2Hr..
Fundamental ol thermodynamics system, surroundings etc Types ot 6ystems,

intensive and extensivo properties, slate and path lunctions themodynamic

operations Internalenergy, enthatpy, Heatcapacity ol gases at constant volurne

and at constant pressure and their relationship-

Fifst Law ol Thermodynamics limilation otfirst law. Joule-Thompson expansion,

inversion lemperature of gases. Calculation ofw,q, dU & dH lor the liquilication

expansion ot ideal gases under isolhermal and adiabatic condilions.

B. Thermo chemistry

Standard state,- Hess's law ol heaisummation. Enthalpy ot reaction at consiant
pressuro and constanl volumo. Enthalpy of neukalizalions. Enthalpy of

combustion, Enlhalpy of lormation, Calculalion of Eond'onthalpy. Elirchholt's

equalon.

UNlT.ll A. Thermodynamlcs-ll

Second Law ot Thermodynamics : Sponiaseous process need of second law,

statements ot Carnot cycls and ellciency of heat engine, Carnol lh€orern.

Th€rmodynamic state of temperalure.

concept ot enlropy: enlropy change in a reversibl€ and irreversible process,

Entropy change in insothermal reversible etpansion ol an ideal gas, Entropy

B.Sc.lt (11)
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change in isolhermal mixing of ideal gases, physical signitication o, €ntropy.

B. Gibbs and Helmholtz kee energy varialion of c and A with p.essure, volume
temperalure, Gibbs Helmhollz eqlation.

UNIT.III PHASEEOUILIBBIUM

A. Gibbs Phase rule, Phase components and degreo of lreedom, Limitation ot
pnas€ rute,

_Applications of phase ruls to one component system - waler 6yst6m, suplhur
syst€m.

Application ot phase rule to lwo component systems : pb-Ag syst6m, Zn, Mg
systgm, lefiic chloride-water syslem, desilv€rization oJ _ congruent and

inconqru€nt, melling point, luteclic point.

Three component systems: solid solution liquid pairs.

Ljquid liquid nixture i (Partially miscible liquids) : phenol-waler, trimothytamins-

water njcotine systems, constanl Iemperalure, azeotrops.

B. Norst dislribution law, Henry's law, application, solvenl exlraction.

UNIT.IV ELECTROCHEMISTRY.I tO HRS,

A. Electrolylic Conductanc6 : Specilic and eq!ivalent conductance, m€asu16nonl
of equivalent conduclance, effect ol dilution on conductance, kohl€usch,S lawi
application ot kohlrausch's law in delermination ofdjssocialion constanl ofweak

. electrolyte, solubility ol sparingly soluble 6lectrolyte, absoluls velocity ot ions,
ionic producl of water, conductometric titralion.

B. Th€ories of sirong eleclrolyles I limitations of ostlvald dilution law, weak and
strong €lectrolyie, Debye-Huckel' Onsagar (DHO) equalion lor strong ol€clrolyts.
relaxation and eleclrophoretic ellect.

C. Migration ot ions I Transporl number, detinition and determination by Hiltort
method and moving boundary method.

UNIT.V ELECTROCHEMISTRY.II 10 HRS.

A. Eleclrochemical cell or calvenic cell : r€versible and irrevefsible cells
conventional represontation of eleckochemical cetts, EMF ot the ce , etf6ct ot
temperature on EIVF of lhe cell, Nernsl equation, catclilalion ol AG, AH and
l S for cell roaclion.

8. Slngle €lectrode potentlal : standard hydrogen el€ctrodo, calomsl electrcde
quinhydrono electrodo, rodox electrodes, electrochemical series.

C. Concentraiion cells with & wilhout transpon, liquid junction poten al, application
ol concontration cell in d€termining vatency ol ions, solubilily product, aclivily
coetticienl.

D. Determinalion ol pH and pka using hydrogsn and quinhydrone €lectrode
potentiometric lil rations, butf€r solutions; H€nde rson- Hazel Equation, Hydrolysis
of salts, Corosion : lype theories and prevenlion.

REFERENCE BOOKS :

1, Physical Chemistry, G.lvl. Barrow, Inlernational student sdition-tdccraw Hill
2. Univ€rsity gen€ral chemistry, C.N.R. Rao, Macmillan.

B.Sc.-ll 02)



-
3. Physical Chemistry, R.A. Alberty, Witey East6rn_

4. The el6m6nts of Physical Chemistry, Eastern.
5. Physical Chenistry through problems, S.K. Dogra & S. Dogra, Wiley Eastern.
6. Physical Chemist.y, B.D_ Khosta.

7. Physical Chemislry. Puri & Sharma

8. Bhoutic Rasayan, Puri, Sharma & Pathania, Vishat Publishing Company.
L Bhoutic Rasavan. P.L. Soni
10. thoutic Rasayan, Bahl & Tuli

11. Physical Chemislry, R.L. Kapoor, Vot. t,tv

PAPER . IV

LABORATORY COURSE 180 Hrs.

Inorgan:c Chemlslry

Calibralion of kactional Weights, pipett€s and bur€ttes. preparation ol standard
solulions, Dilulion-o.l M lo 0.01 [r. solutions.

Ou6nlllatlve Analysis

Volumekic Analysis

(a) Delormination ol acetic acid in commercial vinegar using NaOH.

(b) Dot€rmination of alkaii contenl-antacid tabiet using HCl.

{c) estimation of calcium conlenl in chalk as calcium oxalate by pernanganomelry.

(d) Estimation ot hardness ot waier by EDTA.

(e) Estimation ot te(ous & ferdc by dichromato method.
' (t) Estlmation ol coppor using thiosutphatg.

In9trumentallon

Colorimelry

{d Job's melhod

b) Mole-ratio mothod

Adulteralion.Food Stutf s.

Eftluenl analysis, waler analysis

Solvent Extfaction
Separation and estimation ol Mg (H) and F€ (H).

lon Exchang€ Melhod

Separation and eslimation of Mg (H) and Zn (H).

Organlc Chemlstiy

Laboratory Techniques

A. Thln layer Chromgtography

Determlnation of R, values and ideniification ol organic compounds.
(a) Seperalion ol green leal pigments (spinach teave may be used)
(b) Preparation and separalion ol 2, 4-dinitrophenyt hydrazones of aceton6, 2-

butanone, hexan-2 and 3-one using toluene and llght petrotEum (40:60)

(c) Separation ot a mixture ol dyes usind cyctohexan€ and elhytacetate (g.S:.t.S).

Lsc.-tt n3)



-
B Paper Chromatography: Ascendlng & Circular'

Determination ol R. values and identification of organic compoundg'

' (a) Separalion ot mixture of phenylalanin€ and glycine Alanine and aspartic acid'

Leucine ancl glutamic acid, Spray reagent-ninhydrin

(b) Separation ol mixture of D, L'alanin€' glycins, and L-Leucin€ using n-butanol

: acelic acid : water {4:1:5), Spray reagent-ninhydrin

{c) Separation ot monosaccharides- a mixture of D'galactose and d'lructose using

n-butanol :acclone: wator (4:5:1), Spray feagent_aniline hydrogen phthalale'

Oualitative AnalYsis

ldenlilicalion ot an organic compound lhrough the functional group analysis

det€rmination ol M.Pl and preparalion ol defivalives' (Aliphatic and Aromatic)

Physlcal Ch€mlstrY

Transltlon TemP€iature

Delgrmination of the lransition tempefature ol lhe given substance by thermom€tric/

dialometric method (e 9. Mnol, 4H,O/SrBr,2H,O)

PHASE EOUILIBBIUM

1. To study the ettect ol asolute (6g NaCl, Succiilic acid) on th€ critical. solution

temperaiure ol two partially miscible liquide (e g Phenol'water system and to determino

th€ conc€ntration ol that solula in lhe liven phenol_water system

2. To construct lhe phose diagram ol tlvo component system (e g diphenylamln€'

benzophenone) by cooling curue method

THEBMO CHEMISTRY

1. To dotermlne lhe solubility ol benzoic acid at dillerent l€mperalures and to d€tolming

A H ol th€ dissolution Process

2. To delermine the enthalpy ot neutralisation ol a weak acid / weak baso versus strong

base / strong acid and determine the enthalpy ot ionisation ol the weak acid weak

Dase.

3. To delermine the €nlhalpy ol solution ol solld calclum chloride and calculate the laitico

energy ot caloium ohiofide hom ite enthaply dala using Born Haber cycle'

Reg€renco Book -

1. Vog6l's qualilative Analysis' revisdd Svehla, Orient Longman

2. Stand€red method ol chemical analysis, W W'Scoti, the Technical press'

3. Experlmental Organic Chemistry, vol. | & ll' P R Singh, D S GuptaandKSBajpai'Tata

Mccraw Hill.

4. Laboratory Manual in Organic Chemislry' R'K Bansal, Wiley Easlern

5. Vogel's Texl Book of Practical Organic Chemistry, BS Furnis' AJ Hannalod'

V.Rogers, P.W G. S--ilh and A R. Talchel' ELBS

6. Experim€nls in General Chemistry C.N R Rao & U C Agrawal

7. Experiments in Phy€ical Chemistry R C Das & B Behra' Tala Mccraw Hill'

8. Advancsd Practical Phvsical Chemistry, J B Yadav, Gosl Publishing House'

04) :

I
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Thrce Experiments arc to b€ Pedom€d.

1. Inorganlc - On€ €xp€dment fiomsynthesis and analysig by p(eparing lhe slandard solulion
b6 given.

5 Hrs. PRACTICAL EXAMINATION M,M. 50

'l2 ma*s

m On€ Exp€riment kon Instrumsnlation either by colorimetry / solvent extEclion/ion
exchange melhod.

2. (a) ldentificadon of lh6 giv€n organic compound & d€termin€ it's M.Pt./B.Pt, 6 marks

(b) Determlnation of Rt value and id€ntitic|,alion of organic compounds by paper

chromatography. 6 marks

3. Any on€ physical experiment th6t can b€ completed in two hou6 inciuding

calculallorc.

5. Sessional

In case of Ex-Students ono marks will b€.added to 6ach ol lho exp€rlm€ls.

12 mE*s

10 harks

04 marks

I B.Sc.- 0s)



PHYSICS

Obiectives :

Present course is aimed to provide ample knowledge ot basics of physics which are

relevant to th€ understanding ot modern trends in higher physlcs

The first pape. is aimed at preparing the background ol lhermodynamlcs and stalislical

physics ess€nlial lor any advanced study of physics oi condensed inaiter and radialions'

Th€ second paper is mainly concemed witb a course on geometrical and Physical opt'cs

and the laser Physics. ll deals with important phenomenon like interlerence' diffrS'lion

ancl polarisation wilh slress on the basic nature ot light lt also introduces the basics of

laser physics with some ol its impo ant applicalions.

The exoerimenls are based moslly on lhe contenls ol the lheory papets so as to provide

comprehensiv€ insight ot the subject.

Scheho of Examlnalion :

1. There shall be two theory paiers ol3 hours duralion each and one practjcal paper o{ 4

hours duralion- Each paper shall carry 50 marks

2. Each thoory paper will comprise of 5 units- Two questions will be set lro.n €ach unit and

the sludenl will have the choice lo answer one out ol two

3. Numerical problems of about 30 p€rcent will compulsorily be asked in gach lheory paper'

4. In praclical paper each sludents has to perlorm experiments during examination

5. Practical examination will be of 4 hours duration The distribution of practical marks will

bs as lollows :

Experiments

Internal Assessment

: 15+15=30
:10
:10

PAPER - I

THERMODYNAMICS, KINETIC THEORY AND STATISTICAL PHYSICS

(Paper Code . 0843)

UNlT.l The laws ol thermodynamics : The Zeroth law, concept ot path lunction and poinl

lunction, various indioator diagrams, work done by and on the system, lirst law ol

thermodynamics, int€rnal energy as a stale flnction, reversible and irevsrsible

changs, carnot iheor€m and the second law of th€rmodynamics. Diflefent versions

ol the second law. Claussius lheorern inequality. Entropy, Chang€ oJ entropy ih

simpl€ cases (i) lsothermal exPansion ot an ideal gas (ii) Reversiblg isochoric

process (iii) Free adiabalic expansion of an ideal gas. Entropy ol th€ univ€Fe

Prlnclple ol increase ol entroPy The thermodynamic scal€ ol temperatur6, its identity

with lhe pe ecl gas scals. lmpossibility oi attaining the absolute zero' third law ol

thermodynamlcs.

UNIT-ll Th€rmodynamic relationships : Thermodynamic variables, exlsnsive and Inlensiv6,

Maxw6ll's generalrelationships, application lo Joule-Thomson cooling and adiabatic

cooling in a general system, Van der waals gas' Clausius-Clapeyron heat equalion-

B.Sc.-tl 0 6)'



Thermodynamic pol€ntials and equilibrium ol lhermodynamical systems, r€tation with
lhermodynamical variabtes. Cooting due toadlabalic delnagnetization, production and
measurement crl very low temperatures_ Blackbody radiation : pure lomoeralure
dependence, Stefan,Eoltzmann taw. pressure ol radialion, Speciatdistriburion ol BB
radialion, Wien's disptacement law. Rayleigh-Jean,s law,lhe ulkaviolet catasroonv.
Planck's quantum postulales, ptanck's taw, conpleta fjt with experimenl.

UNIT-lll Maxwellien distribution ot speeds in an ideal gas : Distribulion ol speeds and ot
vetocilies, expetimental veritication, distinction between mean, rms and mosl

. probable sposd values. Doppler broadenjng ol speclral lines.

Transport phsnomena in gases : Motecular collisions, mean lree path and colfision
Cross sectjons, Eslimates of molecuiar diameler and m€an lre€ path. Transpcn or
mass, momenlum ano 6norgyand inieffelalionship, dependenc€ on temperature and
press!re,

Liquifaction ol gas€s : Boyle temperaturg and inv€rsion temperature. principl6 of
r6generativo cooling and of cascade cooling, liquitaclion of hydrogen and hetium.
Rehigeration cycles, meaning ol efficiency.

UNIT-lV The staiistical basis of therrhodynamics : probability and th€rmodynami6 probabiljty,
principle ol equal a priori probabilities, statistical postulates. Concept o, cibb,s
ensembte, accessible and inaccessible slales. Concept of phaso space, canonicat
phase space, Gamma phass space and mu phase spaco. Equilibrjum before twc
systems in thermat contact, probability and entropy, Bollzmann enlropv retalon.
Boltzmann canonical distribution taw and Jts apphcatrons, law ot equipirtition ot
energy. Transitjon to quanlum statistics t,h'as a natural constant and its
implications, cases ot parlicte in a one-dimensional box and one-dimensional
harmonic oscillator.

UNIT.V Indistinguishability ol particles and its consequenc€s, Bose-Einstein & F€rma_Dirac
condilions, Concept ot partition function, Derivation ol Maxwe -Boltzmann, Bose-
Einstein and F€rmj-Dirac Statistics Th rough Canonjcal partion lunclion. Limits of B.E.
and F-D statistics lb M-ts statistics. Applicatjon of BE staiistics lo btack boctv
radiation, Apptication of F-D statistics to fre€ eloclrons in a metal.'

TEXT ANO REFEFENCE BOOKS :

1. B.B. Laud, 'lntrodlction to Slatistical l\rechanics. {l\,lacmi an 19Oi}
2. F. Reil : 'Statislical Physics' (Mcgraw-Hi , 1998).

3. . K, Haung : 'Statatisticat physics. (Wit6y Eastern, 1988). .
4. Thermal and statistjcal Physics : R.K. Sjngh, y_M. cupta and S. Sivlahan
5. Physics (Part-2}: Editor, prot : B_p. Chandra, M.p. Hindi cranth Academv.

PAPER - II
WAVES, ACOUSTICS ANO OPTICS

(Pap€r Code - 0044)

UNIT-I Waves in media: Speed ol lransverse vaves on a uniform sl.ing, speedof longltudinal
vaves in a fluid, energy density and energy transmission in wav6s, lypical
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measutemenls, Waves over liquid surface : gravity waves and ripples Group velocity

and phase velocity, their measruemenls.

Hafmonics and lhe quality ol sound ; examples. Pt6duction and delection ot

ultrasonic and inlrasonic waves and applicalions.

Retleclion, relraclion and dittraction ol sound I Acouslic impedanc€ ot a medium,

p€rcontage rellection & relraction al a bouodary, impedence matching tor

transducers, diffraclion ol solnd, principle ol a sonar syslem, sound ranging.

UNIT-ll Fermat's Prindple ol exkemum path, the aplanatic points ol a sphero and other

aDolicalions.

Cardinal poinls ol an optical system, ihick lens and lens combinalions. Lagrang€

equation of magnirication, telescopjc combinations. telephoto leneses.

Monochromatic aberrations and their reductions ; aspherical mirrors and schmidt

cor€ctor plat€s, aplanatic points, oil imersion objeclives, menlscus l6ns.

Optical instruments : Entranc€ and exit pupils, need Jor a multiple lens eyepieco,

common types of eyepieces. {Ramsdon and Hygen s eyepieces)

UNIT-ltl Interlsr€nce ol light: Tho principl€ ol suporpositions, two sllt interference, cohercnca

requiremsnt lor the sourcss, opticalpath retardations, laleralshift oflringes, Rayl€igh

,relraciom€te. Localised lringgs ; thin lilms. Haldinger tringes lfringes ol Equal

indination. Michelson interlerometer, its application for precision determlnatlon ol

wav€length, wavelengih dilleronce and lhe widlh of sPectral lines, Twymann. Green

inte erometer and ils uses, intonsity distribltion in mulliple beam interference.

Tolansky iringes, Fabry-P€rot interlerometer and etalon.

UNIT-IV Frosnel haltperiod zones, plates, stlaight edge, reclilinear propagation, Fraunholer

dillraction : Dillraclion at a slil, half-period zones, phasor diagram and integral

calculus methods, the intensity dislribr.iiion, di,lraction at a circ{.ilar aperture and a

circular disc, resolution ol imagos, Rayleigh criterion, resolving power ol tel€scop€

and microscoPic systems.

Diffraction gralings : Ditfraciion ai N parellel slits, intenslly dislributlon, plano

dillraction graiifig, 16lection grating and blazed gratings, Concave gratjng and dillerenl

mountings, resclvihg power of a grating and comparison with fesolving pow€fs ol
prism and ot a Fabry-Peiot etalon.

Doublo rehaction and optical rolation : Betraction in uniaxial crystals, Phase

retardation plates, double image prism. Flctation of plane ol polarisation, origin ol

optical rotation in liquids and jn crystals.

UNIT-V Lasersystem: Purily of aspectfalline, coherence length and coh€r€nce time, spalial
'coherence oi a source, Einstein's A and B coeificients, Spontaneous and inducod

emissions, eonditions for laser action, population invorsion, Types ol Laser: Buby

and. He-No and Semiconduclor lasers-

Applicatlon of lasers:Application in communication, HolograPhy and non linear

optics. (Polarization P including higher orde r te rms in E and goneralion olharmonics).

1EXT AND REFERENCE BOOKS:

l. A.K. Ghatak, 'Physical Optics'

2. D.P. Khandelwal, Optical and Alomic Physics' (Himalaya Publishing Houso, gornbay,
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19S8)

3. K.D. Moltev ; 'Optics'{Oxlord ljniv€rsily Press)

4. Sears: 'Oplics'

5. J€nkins ancl White : 'Fundamental of Optlcs' (Mccraw_Hill)

6. B.B. Laud : Lasers and Nonlinear Optics (Wiley Easiorn 1985)

7. Smilh and Thomson : 'Opiics' (John Wiley and Sons)

L aerkely Physics Courses : vol-lll' 'Waves and Oscilations

9. LG. Main, 'Vibraliens and Waves' (Cambridgo University Press)

10. H.J. Pain :'The Physics ol Vibrations and Waves' (MacMillan 1975)

11. T€xt Book ol Optics : BK. Mathur

12. B.Sc. (Part lll) Physics : Editor: B.P Chandra, MP Hindi Granlh Acad€my'

13. F. Smith and J.H. Thpmson, Manchester Physics seri€s: oPlics (English language book

so€iety and Jehu wiley, 1577)

14. Bern and Worf . 'Opties'

PRACTICALS

Minimum 16 (Sixteen) oul ot the lollowing or similar experiments ot equal standard

1. Siudy ot Brownian motion

2. Study of adiabatic expansion or a gas.

3. Study of conversion of mechanical energy inlo heat

4- Heating efliciency of electrical kettle with varying voltages'

5. Study ol temperalure dependence ol total radialion'

6- Study ol termperalure dependence ol spectral density ol radiation'

7. Resistancelhermomery-

8. Th€rmoemllhermonetrY

g. Conduction ol heat lhrough poo. conduclors ol dil'erent g€ometri€s'

10. Experimental atudy oi probability dislributionlor atwo-oplion system using acoloured dice'

11. Study of slatistical distribuiions on nuclear djstintergratlon data (GM Count€r used as a

black box)

12. Speed ot waves on a stretch€d sting

13. Studiss on torsional waves in a lumped system

14. Sludy ol inl6rlerence with two coh€renl sourcss ot sound

15. Chlandi's ligures with varying excilation and loading points'

16. I\roasurement of sound intonsilies with differ6nt sltuation'

17. Characte stics ot a microphone_loudspeaker syslem

18. Designing an oPlical vie!{ing syst€m.

19. Sludy ol monochromalic defects ol images

- 20. Determining lhe principal poinls of a combinatlon ot lenses
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21. Study of inlert€rence of light (biprjsm or wedge fitm)

22. Study of diflraction at a stratght edge or a singto stit.

23. Study ol F-P elalon kinges.

24. Us€ of Deflraclion drating and ils r€sotving timil.

25. R€solving llmit of a telescopg syst6n,.

26. Polarization of lighl by reftsction ; also cos-squar€d law.

27 Study of Optical rotation lor any syst6ms.

28. Study of laser as a monochromotor ooh6r6nt sour6c.

29. Sludy of a divergenee of a Laser bdam.

30. Calculation ot days between two dates of a year.

31. To chock if t.iangte exists and the typ€ ot the triangte.

32. To find lho sum of the sin6 and cosine series and p nt oll th€ curvs.
33. To solve simultaneous equations by elimination method.

34. To pr6pare a mark-tist of polynomials

35. FittJng a straight tin€ or a simpt'e curye io a given data.

36. Convolt a givgn integer into binary and octal sysloms and vlce-v6rsa.
37. Inv€6e of a malrir.

38. Splral array.

TEXT AND REFEREI'ICE BOOKS :

D.P. Khandolwal

D.P, Khandelwal

S. Lipschutz and A Poe

C. Dixon

'Optlcs and Atomic physics, (Hlnataya publlshing

House, Bombay 1988)

"A Laboralory Manual lor Undorgraduate Class€s' (Vani
Publishing House, New Dethi)

'Schaun's Outlino ot Th€ory and problems ot programmhg

wilh Fortran' (Mccraw-Hi Book Company .t996)

'Numerical Analysis'.

B.Sc.-tl
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MATHEMATICS

There shall be three compulsory papers- €ach paper ol 50 marks js divided into {ive
units and each unit carrv eoual marks,

PAPER . I

ADVANCED CALCULUS

, (Paper Code - 0848)

UNITI Definilion of a sequence. Theorems on limits oi sequences. Bounded and monolonic
sequences. cauchy's convergence crilerion. setiesof non-nsgative terms. comparison
tesls, Cauchy's inlegral test, Ratio lesls, Raabe's, logarithmic, De Morgan and
Bertrand's tesls. Alternating series, Leibnitz's theorem. Absolute and conditional
covetg€nce.

UNIT-ll Continuity, Sequentiat conlinuity, Propsrties ot continuous functions, Unilorm
coniinuity, Chain rute of ditterentiability, Mean value therorems and thek geometrical
inlerpretations. Darboux's intermediate vatuo lheorem forderivatives Taylofs theorem
wilh various lotms ol remainders.

UNIT-lll Limit and continuily of funclions ot two va abl€s, Pariiat ditleren ation Change ol
variables, Euler's theorem on hornogsneous functjons, TaylOr'stheorem forlunclions
of two variables, .!3cobians.

U IT-IV Envelopes, Evolut6s, Maxima, minima and saddle points of tunctions, two variabtes,
Lagrange's multiplier method.

UNIT.V 8€ia and Gamma funclions, Doubte and triple integrals, Djrichet's intograls, Change
ot order ol inlergration in double integrals.

REFERENCES:

L Gabriel Klaumber, Mathematical Anatysis, Marce! Dekkar, Inc. New york. t97S.

2. T.M. Apostol, I\,4athematical Analysis, Narosa Pubtishing House, New Delhi, 1995.

3. R.R. Goldberg, Beal Analysis, Oxford & LB.H. Pubtishing Co., New Oelhi, 1970.

4. - O. Soma Sundaram and B. Choudhary, A Fjrsl Coulse in Mathematical Analysis, Narosa
Publishing Houss. New 0elhi 1997.

5. P.K. Jajn and S.K- Kaushik, An introduction to Reat Anatysls, S. Chand & Co., New Delhi,
2000.

6. Gorakh Prasad, bifisrential Catcutus, Polhishata p!4. Ltd., A ahabad.

7. Murray B. Spiegel, Theory and Problems ol Advanced Catcutus, Schaum pLrbtishjng Co.,
New York.

8. Gorakh Prasad, Int€gral Calculus, Polhishata Pvt. Ltd., Allahabad.

9. S.C. Malik, Mathernalical Analysis, Wiley Eastern Ltd., New Delhi.

10. O.e. Stanailis, An Introduction lo Sequences, Series and lmpropgr Integrats, Holden-Dey,
Inc., San Francisco. Calitornia.

11, Earl D. Bainville, Infinite Series, The Macmittan Company, New York.

12. Chandrika Prasad, Texl Book on Algebra and Theory ot Equations, Pothishata pvt. Ltd.,
Allahabad.

B.Sc.- t211



.3.
4.

5.

6.

13. N. Piskunov, Ditferential and Integral Calculus, Peace Publishers, Moscow.

14. Shanti Narayan, A Course ol Mathematical Analysis, S.Chand and Company, New Delhi.

PAPER - II
. DIFFERENTIAL EQUATIONS

(Pap6r code - 0849)

UNlT.l. Sedessolutions of di116rential equations- Power s€ries method. B€sseland Leg€ndre,

Funclions and theit properties-convorgence, recurrence and generaling ralations,

Orth€onality ot tunclions, Sturm-Liouvill6 problem, Orthogonality of eigen-iunclions,

Realityol6igen values, Orthogonality ol Besselfunctions and Leg€ndre polynomials

UNlt-ll Laplace Transfomation - Linearity ollhe Laplace lranslormation, Existenc€ th€orem

lor Laplace lransforms, Laplace tanslorms of derivatives and int€grals, Shilting

lhoorems, Difterentiataon and inlegralion oltranslorms, Convolution lheorem, Solution

of integral equalions and systems ol ditt€rential equations using the Laplace

llanslormation.

UNIT-lll Partial difterential equations of lhe ti6t ord€r, Lagrange's solution, Sone special

typ€s of equations which can b€ solved easily by msthods olher lhan the general

method, Charpit's general method of solution.

UNlT.lV Partiat diflerential equations of second and higher orders, Classitication ot linear

partial differential equations of second order, Homogeneous and non-homogeneous

oquatjons with constanl coeflicienls, Padial dillerential equations r€ducible to

equations wiih conslanl coellicienls' Monge's meihods.

UNIT.V Calculus of Variations - Variational problems with tixed boundaries- Euler's equation

lor lunctionals containing lirst order derivative and on€ independent variable,

Externals, Funclionals dependenton higher order derivativos, Functionals dependsnt

on Inore lhan one indepedent variablg, Varialional problems in parametric form,

invariance ol Euler's €oualion undsrcoordinales lransformation.

Varlational Problems with Moving Boundaries - Funclionals d€pendent on ono and

two lunctions. One slded variations.

Sutticienl conditions lor an Extrsmum - Jacobi and Legendro condilions, Second

Variation, Variational principle of l€ast action.

REFERENCES:

1. Erwin Kr€yszig, Advanced Engiheering Malhematics, John Wiley & Sons, Inc., Now York,
't999.

D.A. Murfay, lntroduclory Course on Ditler€ntidl Equalions, OrientLongman, (hdia), 'l967.

A.R. Forsyth, A Treatise on Differential Equalions, Macmillan and co. Ltd., London.

Lan N. Sneddon, Elements of Partial Ditterential Equatjons, lrccraw-Hill Book Company,
't 988.

Ffancis B. Hilderbrand, Advanced Calculus for ,qpplications, Prentlce Hall of India Pvl.

Ltd.. N6w Delhi. 1977.

Jane Cronin, Ditferential equalions, Marcel Dekkar, 1994.
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7. Frank Ayres, Theory and Problems ol Ditler€ntial Equations, ilccralv_Hill Book Company,

1972.

8. Richard Bronson, Theory and Problems ol Dillerential Equalions, Mccraw-Hill' lnc-' 1973'

9. A.S. Gupta, Calculus ol variations with'Applicalions, Prentc€-Hall o, India, 1997-

10. R. Courant and D. Hilbert, Melhods of [,4alhematlcal Phy6lcs, Vots l & ll' Wll6y_

Inle6cience, 1953.

'| 1. l.M. Gelland and S.V. Fomin, Calculus ol Variatlons, Pr€ntlce_Hill, Englewood Clilfs (New

Jorsey), 1963.

12. A.M. Arthurs, Complemenlary Va ational Principles, Clar€ndon Pf€ss, Oxford, 1970'

13. V. Kornkov, Variational Principles of Continuum M€chanics wilh Engin€ering Appllcations,

Vol. l, Reidel Publ.: Dordrecht, Holland, 1985.

14. T. Oden and J.N. Reddy, Variational Methods in Theoretical Mechanics, Sp ngeFvgdag,

. 
1976.

PAPEF . III

. MECHANICS

(P6per Code - 0850)

STATICS

UNIT-I Analytical condltions of Equillbrium, Slable and unstabls equlllbrium, virtual work,

Calonarv.

UtllT-ll Forc'es In lhrge dimensions, Poinsol's central at|s, Null lines and planas, Dynamlcs.

UNIT-lll Slmpl6 harmonic motion, Elastic slrings, velocitioa aid acc€laralions along €dlal

and transvers€ diroctions, Projeclile, Centrat otbits.

uNlT.lV K€91€r's laws ol motion, velocilies and acceleralion in tangential and normal

direcllons, molion on smoolh and tough plane curv€s.

UNIT-V Motion in a rosisting medium, motion ot particl€g ofvarying mass, motion ol a particle

in threo dimensions, accelention in terms of 'ljtlsfgnt co_ordinats systems

REFERENCES I

'1. S.L. Lonoy, Statics, Macmillan and Company, London.

2, R.S. V€rma, A T€xt gook on Statlcs, Pqthishala Pvl. Ltd., Allahabad.

3. S.L. Lonoy, An Elomentary TfEatlse on lhe Oynamlcs ol a partlcle and of rigid bodles,

Caqrbridge University Press, 1956.
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UNIT.I,

uN|Tnl

uNtT-v

uNtT.It 4.

BOTANY
PAPER . I

OIVERSITY OF SEED PLANTS AND THEIR SYSTEMATICS
(Paper Code - 0861)

M.tit, : 50
L Characleristics ol seed ptants ; svolution ot lhe seed habit ; seed plants wilh

{angiosperms) and wilhout (gymnosperms) lruils i tossit and living seed plants.
2. General lealures ol gymnosperms and their ctassificalion ; evolulion and

diversity ol gymnosperms ; geological tjme scale, lossilization and fossil
gymnosperms,

3. Morphology ol vegelativ€ and reproductive parts ; anatomy of roots, stem and
leaf, reprodLJction and lile cycte ol Pinus, Cycas and Ephedra.

UNIT-lll 4. Angiosperms : origin and evolution, some examples o, primilivo argiosperms.
UNITIV 7. Classification ol angiosperms ; salienl lealures ol lhe systems proposed by

Eenlham and Hooker and Enaler and pran 
.

8. Major conlributions ot cytotogy, phytochemistry and tarimetrics to taxonomy.
L Diversily of flowering plants : General acco!nt of the famities Ranunculaceae,

Baassicaceae, Matvaceae, Rulac6a€, Fabacoae, Apiaceae, Acanthaceae,
Apocynaceae, Asclepiadacoae, Solanaceae, Lamiaceae, Chenopodiaceae.
Euphorbiaceae. Litiaceae and Poaceae.

PAPER - II

STRUCTURE DEVELOPMENT ANO REPRODUCTION
IN FLOWERING PLANTS

(Paper Code . 0862)
M.M.50

uNtT-r. 1.

2.

uNtT.[ 3.

The basic body plan ot a flow€ring plant i modular type ol growth.
Diversily in plant {orm in annuals, biennials and perennials ;convergence of
evolulion ol tree habit in gymnosperms, monocotyledons and dicotylodons ;

lre€s-largest and longest-lived organisms.
The shoot system : the shooi apical meristem and jts histological organiza on
; vascularization ol primary shool in monocotylodons and dicolyl6dons:
lormalion ol Inlernodes, branching panern : monopodiat and sympo<tiat growth

; canopy archilecture ; cambium and its lunctions ; formalion of s€condary
xylem, a general accounl ol wood slructure in relalion to conduction of wat€r
and min€rals ; characleristics of growlh rings, sapwood and hearl w.)d:role
ot woody skelelon ; secondary phtoem - structure-function relaiionshtps,
penderm,

Leat: origin, development, afiangement and diversity in siz€ and shap€ ; inlernal
struclure in relation to photosynthosis and wat€r loss ; adaptations to water
stress i senescence and abscission.
The root syslem : lhe root aplcal meristem ; dil,erentialion ol primary and
Soconclary tissues and thoir roles ; struclural moditication for 6torage,
resparatjon, r€produciion and lor interaction wilh microbes.
Flower : a modified shool ; struclure, development and varieties ol llow€r.
lunctions, structure of anlher and pislil, tho male and lomale gem€lophytes;
types ol pollination;attractaons and rewards lor pollinators; pollen-pislil inl€F

(24\

5.

uNtTnv 6.
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action, self incompalibility, double fertilization, formation ot se€d-endosperm

, and embryo ; lruit developmenl and maluration.

UNIT-V 7. Significance of seed I suspended animation ; €cological adaptalion ; unil ol
genetic recombinalion and replenishment, dispersal stralegaes.

8. Vegetative reproduclion : vegelalive propagation, gratting, economic aspecls.-

PRACTICAL SCHEME
Tlme:4 Hrs. M.M.:50

1. Plant Descriplion 0B

2. Gymnosperm 07

3. Anatomy 07

4. Embryology 04

5. Spotting (1'5 Spols) 10

6. Fi€ld Report 04

(Local Flora : Rainy^vinter/Summer Season)

7. Viva'Voce 05

8. Sessional 05

Total Marks : 50

BOTANY (PNACTICAL}

SUGGESTED LABORATORY EXERCISES

ANGIOSPERMS

lhe lollowing species ar€ suilable for sludy. This list is only Indicative. Teachsrs may

selecl plants available in lh€ir locality.

1. Ranunculaceae : Banunculus, Delphinium

2. Brassicacoao : Brassica, Alyssum, lberis, Coronoupus

3. Malvaceae : Hibiscus, Abutilon

4. Rutaceae: Murraya, C,lrus

5. Fabacea€ : Faboideae : Lathyrus, Cajanus, l,lelilotus, Trigonella, Caesalplnioideae ;

Cassia, Caesalpinia; Mimdsoideae i Prosopis, Mimosa, Acacia.

6, Apiacaae: Coriandrum, Fo6niculum. Anethum

7. Acanthaceae:Adhatoda,P€rislrophe
8. Apocynaceae : Vinca, Thevelia, Nerium

L AscleDiadacea€:Calohools
10. Solanaceae : Solanum, wilhania, Datura

- 11. Euphorbiaceae: Euphorbia, Phyllanthus

12. Lamiaceae : Ocimum, Salvia

- 13. Chenopodiaceae: Chenopodium, Bela
14. Liliaceae : Asphodelus, Asparagus

15. Poac6ae : Avena, Trilicum, Hordeum, Poa, Sorghum

GYMNOSPEBMS

CYCAS

l. Habil, armour ol leat bases on the st€m (it sp€cihen is not avallable show pholograph),

very young leal (ckcinat€ vernation) and old foliage leav€s, scale leaf, bulbils, male cone
(specimen), microsporophyll. megasporophyll, mature s6ed.

ii- Study through pemanent slides - normal rool (T.S.), stern (T.S.) (il sdotlons ar6 not
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available show photographs), ovute (L.s.).
iil. Study through hand seclions or dissections - coralloid root (T.S.), rachis (T.S.), l€aflet

(V.S.), microsporophylt (V.S.), po en g€ins (W.M.).
PINUS

i. Habit, long and dwad shooi showing cataphylls and scal€ leaves, T.S. wood showing
groMh rings, male cone, 1s, year,2d year lenale cones, winged seed.

ii. Sludy through pormanent stides - root (7.S.), femate cone (1.S.), ovute (L.S.), embryo
(W.M.) showlng polycolyledonous condition.
Study lhrough hand sections or djssections - young stem (T.S.), ojd stem (wood) (T.L.S.
and R.L.S.), needle (T.S_), mat€ cono (1.S.)r male con6 (T.S.), po en grains (W.M.).

EPHEDRA

i. Habil and struclure ol whole male and lemalo cones.
il. Permanenl slides - temale cons (L.S.)

ill. Hand seclions/disseciions-node (L.S.), inte{node (T.S ), macerated stem lo see vess€l
slruclure, epidermal peel mount of vegelative parls to study stomata, male con€ ,T.S,

and L.S.), pollen grains.

SUGGESTEO LABORATORY EXERCISES :

Ernbryology, Anatomy and Vegetative Propogation eic.
'L Study ol commonly occuring dicotylodonous plant (Jor example Solanum nigrum or

Kalanchoe) lo understand the body plan and modutar type of growth.
2. Lif€ lorms exhibited by ttowering planls {by a visil to a torest or a gard6n), studl,ot tre€

like habit in cycads, bamboos, banana, lrav€ller's lree (Ravenala madagasariensls) or
yucca anc, comparison wilh lur6 tre€s as exemplitied by conifers and dicolytedons.

3. L.S. shoot tip to study the cytohistological zonation and origin of teal prilhordja.
4. Monopodial and Sympodaal types of branching in slems (especialty rhizome6).
5. Anatomy ol prlmary and secondary growth jn monocots and dicots using hancl soclions

(or proparod slides), struclure of secondary phloem and xylem, Growth rings in wood,
Microscopic sludy of wood in T.S., T.L.S. and F.L.S.

6. Field study of diversity in leaf shape. slze, thickness, sudacs proporties, internal struqure
ol leal, structure and development of stomata (using epidermal peels ot l6af)_

7. Anatomy of lhe rool. Primary and secondary struclure.
L Examlnation of a wide range ol ttowers avaitabte in tho localtty and melhods ot lh€k

polllnalion.

9. Structure of anther, microsporogenesis (using stides) and po 6n grains (using whole
mounts), pollen viabilaty using in vitro po €n germination.

l0. Slruclure ot ovule and embryo sac development (usino serial sec{ons)
1 1. Tesl ot sellincompatibllily (lsing Petunia axillaris, Brassica camposkis, B. olderacea o,

sultablo available material) uslng field poltinalions.

12. Nuclear and cellular endosp€rm, embryo development In monocots and
slid6s/dissectlons)-

13. Simple expoiments to show veg€tative propagation

Sansevieria, Begonia, st€m cuttings in ros6, salix,
Bougalnvlllea).

t4. Gormination of non-dormant and dormant seeds.

(leat cuttjngs in Bryophyllum.

money planl, sugarcang and

dicols (uslng
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ZOOLOGY
PAPER - I

ANATOMY & PHYSIOLOGY

(Paper Code - 0863)

lr.M, : 50

UtllT-l Comparativ€ Analomy of various organ gystems of v€rtebrales . - ..

f. integument and lts derivatives : structur€ of scales' hair and teathers

2 Alimentary canaland digestive glands in vert€brates'

3. Respkatory Organs

Gills and lung Air-Sae in brrds

UNlTil 1. Endoskeleton-Llmbs, girdles and ve ebrae'

2. Circulatory System - EvolLlion ol hearl and aortic arches'

3. Urinogenital Syslem - Kidney and excretory ducts'

UNIT-lll 1. Nervous System ' Gene.al plan of brain and spinal cord'

2. Endocaine glands ' classilication and histology

3. Gonads and ganatal ducls

UNtT-M. Oigestion and absorption of di€tary componsnls

2. Physiology ol heart, Cardiac cycl€ and ECG'

3. Blood Coagulalion.

4. Rospiration'M€chanism and contrcl of breathlng'

UNIT-V 1. Excretion'Physiologyolexcretion'Osmoregulatlon'
2. Physlology ol Muscle contrachon'

3. Physiology ol nerve impulse, Synaptic kansmlsslon'

4. Ear and Eve - structure and function.

LIST OF RECOMMENDED BOOKS :

1. conn, Stumpy RK, Bruening and D.c. : Outllnes ol Blochemi6try'

2. Gaviong : Review ol Medical Physiology

3. Eckest. R. : Animal Physlology (W H. Freeman)

4. Hildbrand : Analysis ot Vertobrale siructur€

5. Kingsley : Outlines of Comparalive Anatomy (Central Book Depot)

6. Roue. & Parsons : The Vertebrate Eody' (Saunders)

7. Walta & Gyles : Biology ol the Vertebrates (Macmillan)

PAPER - II

VERTEBRATE ENDOCRINOLOGY, REPRODUCTIVE BIOLOGY BEHAVIOUR'

EVOLUTION AND APPLIED ZOOLOGY

(Papet Code - 086i1)

UNIT-I 1. G€neral Characters of Hormonos

2. Hormone Rec€Ptor

3. Eiosynthesis and sdcretidn ot thyroid, Adrnal;Ovarian and teailcular hormongs

4. Endocrine disordef due to homones and olher glancl'

UNIT-tl 1. Reproductive cycle in vertebral€.

2- Menuskation, Lactation and pregnancy

3. Mochanism o{ Parturition.

4. Hormonal rsgulation ol gam€togenesis

5. €xlra embryonlc memblane.

B.sc.-ll en



UNIT-lll 1. Evidences of organic evolution.
2. Th€ories of organic evolution.
3. Variation, Mutation, lsolation and Natural setection.
4- Evolulion of Horse.

UNlT.lV 1.. Intfoduction to Ethotogy.
2. Pailerns of Behaviour Taxes, R€llexes, Drives and Stereotyped Behaviour.3. BeprodlctiveBehaviouralpaterns.
4. Hormones, Drugs ancl Behaviour.

UNIT.V 1. Aquacuttur€

2. Sericullural

3. Apiculturo
4. Piscicuttur€

5. Poultry ke€ping

6. El€ments ot pest Controt -

L Ch€micatconkol
2. Biotogicat Control

PNACTICAL WOBK . DISTRIBUTION OF MARKS'1. Major dissection
(Cranial nerveyEf f erent branchial vesseU

2. Mlnor dissection (Atferent branchial/lnlernat ear)
3. Pgfinanent mounl
4. Spotting-8 (Slides-4, bones-2,specimens-2)
5. Viva
6. Sessional marks

PRACTICAL WORK
The practlcal work in general shall be basecl on the sy abus prescrlbed in th6ory. Th€
studenls will be required to show the knowtedg€ ot the lo o;ing.t. Sludy ol the represenlative examples ot the dilterent chordaGs (Classification and
characler)

2. Dissection of various syslems or scoriodon-Afer€nt add Efferenr branchrar vess€rs,
cranial nerv6s, internal ear,

3. Slmpl€ microscopic lechnique lhrough unslained or stained permanent rnounls.4. Sludy of prspared stides histological, as per thsory papers.
5. Study ot limb girdtes and vertobrae of frog, varanus, towl and Rabbit.6. ldentiticalion of sp€clos and indivicluals of honev bee.
7. Lile cycle of hon6y be€ and silkworm.

08

G

Tolal : 50
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MICROBIOLOGY

B.SC. PART II

SCHEME OF EXAMINATION

Paper - Title
Firsl - Microbial Physiology and Genetics 50

Second - Principles ot Bioinstrumenlation and Techniques S0

Praclical - EO

Totat : 150

. PAPER - I

MICROBIAL PHYSIOLOGY AND GENETICS

(Pape. Code - 0869) M.M. : 50

UNITI Plasma membrane and lransport across membrane, Energy tfanslormation,
Physiology ol bacterial growth, phas6s of growth, growlh condilions, diljerontiation
an bacterial cells-sporulation, germination; bacterial cetl division replication ol
chromosomo, parliiion of chromosome into daughtor cell.

UNIT-ll Prirnary and Secondary metabolism.

UNll-lll Bacterial plasmids; slruclure and prope.ties, reptication, incopatibitity, ptasmid

ampliflcalion.
Bacieriophages; lytic developm€nl cycle - T4; lytic and lysogenic d€velopment ol
phage, single stranded DNA phage.

Transposltion; Slructure of bacterial transposons, lypes ol bacterial kansponsons.
l\4echanism of antibiotjc r€sistance and speard ol antibiotic reslstanca.

UNlT"lV Genetic recombination; requirements, molecular basi9, genetic analysis oi
rocombination in bacteria,

UNIT.V DNA Ropair and reskiction; Types ol repair syst6ms; r6striction 6ndonucl6as6.
various types ol restriclion enzymes, dam and dcm m€thylasgs.

Texl Book :

1. Gen€ Cloning by T.A. Brown.
2. General Microbiology by Power and Daganiwala.

3. Zinssers N,'licrobiology by KJ Wolfgang, Mccraw- HJill Company.
4. Microbjal G€netics by RM Stanley, F David and EC John.
5. Bacteriologjcal Techniqu€s by FJ Baker.

PAPER II
PRINCIPLES OF BIONISTRUMENTATION AND TEGHNIOUES

(Paper Code - 0870) M.M. : S0
UNlT.l Colorimetryandspectrophotomotry.

Spectrofluorimoty, turbidom6try, nepnolomet.y. lumlnom€try.

PH met€ry.

UNIT-ll Chromalography; adsorption partition, coumn, gas, ion-6xchan9€, gel lalta on, and
altinity, Chromalography, HPLC, FPLC.

UNIT-lll Centritugationandultracentrifugation:
IVicroscopy- light, phase-conlrast, fluorescence, dark fjeld, eleclron hicroscopy.
Laser, conlocal, macroscopy and digital image anatysts

B.Sc.lt {29)



UNIT-IV Tissu€ cirllure tochniques; Principal and requircments of animal lissus culture'

Decontaminaiion, steilization and disinf€ction

UNIT-V Elgctrophoreses iechniques' lypes and lheir application; Electrophorssis of proteins

and mucloic acids. lmmunoeleclrophoresis

Sequenclng ol proteins and nucleic acids

Redioisolope techniques; nalure of radioactivity, deleclion measuremenl, counl€r'

safety aspects

Enzym€ purification and assay techniques

T6xt Bookg :

1. lnlroduction to lstrumental analysis by Robert Braun.

'2. Instrumontal T€chniqles by Upadhyay and Upadhyay.

3. Instnimental Melhods ol Chemical Analysis by BK Sharma.

PRACTICAL M.M. . 50

D6termination ol growth phase of Ecoriby measur€ment ol OD and colony lroming units

Rrelationship betweon OD and Clu measurements

MeasufEment of growth by dry weighl and w€t weight - Penicillium spp.

Determinalion ol antibiotic resistance by plating melhod

Assaylng ot microbial enzymesl Catalase, Proleases, Paroxldases' Cellulase,

Cellobioases, Amylase, Diastase

Exgrclso on colourimeter/spectropholometer/pH metery.

Exercis€ on paper, lhin layer, column chromatography

Exg.cise on paper and gel electrophoresis

Exercise on tlssue culture techniques.

Absorbanca curve lor dyos.

Testing of B€er's law

SCHEME OF PRACTICAL

Tlme . 4 hoto

1, Ex6rcis6 on spectrophoiornotry / cglotlmetry / pH metery

2, Exercis€ on Chromatography / El€clrophoresis

3. Measurement of microbial growth / microbial Enzymes /

antibiollq s€nsitivity test

4. spottlng (1-5)

4. S€ssional

M. .: 50

6
o

10.
10

05

l0

Tolal 5A
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REFERENCE t

1. Ksary F. & Vine, F.J. 1990 : G:pna; Tednic, Blackwoll.

2. Sto.styedi, K.N. 1997 : Our Evolving planot: Earth's Hislror in New. porspocfive

3. Summeslield, M.A. 2OoO : Geomorphology and Global Tgctonics, Splnges-ve ag'

4. Stanislave, M. 1984 I Introduction to applied Geophysics, Reidel publ'

5. Vogalsan. D. 1995 : Environmental G€ophysics - A Practical Guide, Splngos Vedag

6. Bryant, E. 1985: Natural hazords, Cambridge' University press'

7. Patwardhan, A.. 1999 : The Dyn?slic Earth system - Practice Hall

8. aetl, F.G. 1999 : Geological Hazards Roulledge, London'
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9. Smith, K. 1992 | Invironmental Hazards: Boutledge, London

ro. sRqI, E. ftiE, tsszt , qrqFq 5f+g6, 5B Edn {(gr{, 3.Y. Giq !r6R6, ds{d I

11. Mch, P & Duft, D, 1994 : Holm's Principles of physical Geology 1st ed. ELES U-K'

BOOKS BECOMMENOED :

1. Hobbs, B.E. Means, l\4 D & Williams 1976 : Structural Galogy.

2. Davis, G.R. 1984 : Struclural Geology ol Rocks & Begion'Jhonwiky

3. Bamsay, J.G. and Hober, M.| 1987: Modern Structural Geology Vol- l'll,

4. Pric€, N.J. and Cosgove. l.W 1990 : Analysis of Geological structlre, Cambridge ljni

Pr€ss.

5. Ghosh, S.K. 1995 : Structural G€ology lundamenials ol modefn Developmenls

6. irrnrdr6 lt-t{fi , qs.31. *. fdrws, c.r. R.dq' 3r6Kfr "icrd
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BOOKS BECOMMENDED: FOR PAPER ll
1. Jumer, F.J. 1980 - Motamorphic petrology, M€graw Hill, Ngw york

" 2. B€st, M.G. 1986 - tgneous patrology - CBS publtcation

3. Bose, M.K. 1997 - tgneous pelrology - Woftd press

4. Sengupta, S. 1997 - lntrcduction to sadimentology-oxford-tBH
5. Readings, H.G. 1996 - Sedlmentary Environments, Blackwo
6. Bhattacharya, A. and - Analysis s6dim6nlary succession+ Oxtord

Chakraborti, C. 2000
7. Ravindra Kuma. - Statigraphi ol India

' 8. S. Anantharahan - Palaeonlology

- 9. Claskson, E.N.K. 1998 - Investjtrate palaconiogy and ovoluiion-lv edj., Blackwell

- 10. 8oggs. Sam Jr. 1995 - Principles ol sedimentology and statigraphy, practics hall.

I 11. Naqvi S.l!!. and Roger, - Pr6. Geology of Indja, Oxford-uni pr6ss.

' J_J.W. 1987

12. Nordstorn, D.K. and - ceochemical, Th€rmodynamic6t Blackwsl'
Manoj, J.L. 1 986
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ANTHROPOLOGY

PAPER . I

ARCHAEOLOGICAL ANTHROPOLOGY

(Paper Code ' 0865)

AIM : The main aim ol this course is lo intloduce lhe stud€nls about th€ basic elemenls

ol Prchistorlc Archaeology

UNIT-I Meanlng and scope ot the diflsr€nt kinds ot Archa€ology : Classical Archaeology'

Histo cal Atchaeology' Pr€nrstoric Archaeology and Protohistoric Archge.ology as

Anthropology' Dilfercnces D€Iweon the Oldworld and Newworld Dating' Archgeology

Traditlons. Absoluts Dating R€lation Daling

UN|T-|IG9o|ogicaltimesca|e'TheGreal|ceAge'slratigraphyand.other.evidenc.eso||ce
Aos : Riv€f lerraces t"lo'"'n"" 

"t" 
n'pin" 

"nd 
Hlmalayan glacialions Pluvials and

inierptuviats. Stone Age lools : Types and Technology

UNIT-ttl Ag€ ol palaeolithic sav€gsry: European lowor' pla€olilhic period: Stone tools and

culluro lndian low€r Palaoolrlnrc period : Sohan Cullure Madrasian Culture Europ€an

iiiilii'p"i""oritnit p"tiod: Toois & culture Flak€ took complex in India Europsan

i.ro-o"i pJ*Jit'i" p"tiod ;Tools and culture Main chalact€ristlcs ol lhe Europ€an

Pliaeotittric Home and cave art and its significance

uNIT-lV Mesolithic complex in North Europe Mesolithic complex in Westsrn Europ€'

-"" " 
".""riinil 

c"lture in India chi6l leature of Neolithic revolution Neolithic complex

in lndia

UNIT-V Metal Age : Copper' Eronze and llon aqe : General leature ol Urban revolution The

chi6l characteristics anct the decay oi tndus valtey civllization M6galithic culture

in lnclia.

RECOIIIiIENOED,READINGS :

1. Auchin, B and Allchire B (1968)

2. Rord6r, F. (1970)

3. Burkit! M-

4. Burkitt, M.

5. Childe, V.G. (1970)

6. Oatd6y, K.P. (1972)

7. shatrio, H L (Editot)

S. BtEfta.fiarya' DK.

O. Mlsra, V-N. & M,S. male (eds)

10- Sat*alia, H.O.

11- Wlro€ler, n.EM. (Igca)

i2. Sar{(afa, H-D- (10Oa)

T{g €.€. a{ rr{q-d

ff*r

: The birlh ol Indian Civilizaiion

: The Old Stone Ago

: The Stons Ago

Our Early Anc€stor3

Man Mak€s Himsoll

Man the Tool 6aker

Man Culture ar|d Society

Prehistoric Archaeology

lndan P.eafiisloty : 1961

Prehiotory atd Portoti6tory ol Indat! & Pal'dan

The Indus civitizatto,l

Stons Ago Toots : Th€it Tedlniqre. NanE &

Futtclio.ls.

edfufrfi

{

1g-

11,

8,lc,4

!6|fusqrFEF
F4



PAPER . II

TRIBAL CULTUBE OF INOIA

(Paper Code - 0866)

The main aim ot this course is to introduce the studenls about the basic-cuttural
lit€ ol lndian kibes.

Ul{lT-l D€fin€ trjb6 and schedul6d tribe, Geographical distribution of lndian tribes and lheir
soclaland lingujstic ctassiiication. Anthropotogical contribulion in the sludy ol Indian
trib€s. Sacred complex, Universalisalion and pafochialisation. Sanskrilisation and
w€stefiisation dominant caste. Tribe & cast6 ditference belween s.c. and s.T.' charactorislic lealures. Primilive lribes ol Chhaltisgarh (Kamar, Birhor, Hjll Korwa,
Abujhmarh, Baisa)

UNIT-ll Tribal €conomy : Hunting, food gathering, fishing, shitt'ing and set €d agricutture ot
property and ownership in kibal societjes, problems of tribal peoplo I land aliena{on,' bonded labour, jndebtedness, shifting, cultivation, irrlgation, fo.esi and iribats,
unemploymenl, agricullulal labour, lhe inter r€laljonship ol tribals with agricullural
mglchants, money l€nd6rs, excise ofijcers and foresl conlraclors, slage ot Iribal
€conomy,

UNIT-lll The probloms ol culture conlact : probtems due to urbanisa on and industriajisal|on,
regionalism economic and psychological tolk traditions, tribal religion : origin &
funqtion, animistic, lolemislic, concept and practices: Magic and witchcralt,
shamanism, head hunling.

UNIT-IV Polltical and sociat organisalion ot Indian tiib€s : potitical organisation ot Indian
tribeg, Distinclion belweon stale and stateless society, law in primitjve socr€ry,
matriarchaland pafiarchalfamily, lineage and ctan. Ways ol acquiring mates in tribal
societies. Youth doamitorles : Typ€, organisation and.funclions.

Uflti-V Tdbal development : History ot tribat developmont, th€ consiitutionat sat€guards tor
tr€ safie&led lribes, Iribal proble.n : isolation, migration, acqjfuraton, dgtribalizations,
poliCl€s, plans and programmos ot tribal dgvelopm€nt and their implements, trlbal
r€votls in India, R0spons6 of the tribal peopl€ to th€ Govemmenlal measuros m€ant
lor lhorn, th€ rol€ of anthrofrol€y in tribal dgvslopm€nt.

PAPER . III
PRACTICAL

o6JECT|VElt

Tho objectivo ot thi6 pEct cal courss i8 to introduca tho otld€nt8 with the Ddmttve
mderial drlfuro and tgd.lotogy ur€d by prirhilivs man and lhe strtdgnls wil b€
iottodro6d uith rraridra toclr*fre cqnrnorfy u!€d by sodal an0rogology.

IATEBI,AL CUI'UBE :

PAET.I ldd|ofcdor| ard tednotogica, d€ocripttons of tle tu oslng.
1- lmd.ns r to. hod gdE irg, trrrtogr fdftg atn agrirlfro.
2 Fivo nrtAtg frdernsfr-
3, Ttp6 oa h€b.'ridorr

AIM :

B,&4 (ct



4. Land and water kansPort

PABT-ll. Skstching, id€ntiticalion and the ddscription of palaeolilhic' mesolithic and neolithic

lools.

(lt is essential that students should draw at leasl live tools ol €ach age)

RESEARCH ToOLS I

Construotlon of scheclul€s' Geneology and Questionnalre :

Eachslud€ntshou|dcol|ectinformationthloughabov€loo|s|lom05Repodents.

The stud€nt will bg required to maintain pfaclical records ol all work done in tne

I

P€ctical class'

RECOMIiIENDED BOOKS :

1. Beals, R. and Hoiial' N

2. Leak€Y, L S.B

3. sankalla, H L.

4. Mutdock, G P.

5, Shapiro, H.L. (Editor)

o. *4, 1B$ .

7. Est{ s ft4
RECOIiIMENDEO READINGS :

i. gose, t{.r.

2. Bose, N.K.

3. Elwin, V.

4. Fuchs, S.

5. Govetnment o{ India

6. Ghurye, G.S.

7. Mamvria

8. VldYarthi' L.P.

g. Tfrq Est{

10, V€rma, R.C.

11. slulF{ Rq lrql

12. frqlt ftF$qR

13. dtqrRq, gqRqr.

lntrod(lclion to AnthroPologY

Adam's Anceslors

Prehisloric tools and their technlquos

Outlines oi cultural material

Ivlan, culluie and society (Eng. & Hindi)

gmriffi qms f{dlr

$fn6{iqli + qf<fl q{"1

Tribal lndia : Nalional integratlon

Tribal lite ot India

A new d€al ol Tribal India

The Aboriginal Trib€.s ol lnd'a

The sch€duled tibes

Tribal demograPhY

The tribal cllture ol India

v{qlfrq t (d

lndian tribes through ages

qnd 61 T{ctfr {qF
qqq?Yl 41 qrslffi
qfqlFd f{6r€ * qR q{6

B.Sc.-l'
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STATISTICS
PAPER - | (Paper Code- 0853)

STATISTICAL METHODS
UNITI Sampling trom a distribution : Definjtion of a random sample, simulating random

sample lrom slandard distribulions, concapt ol a d€rlved distributions of a lunclion
of.andom variables. Concept ol a stalistic and its sampling distribution, Point

€slimats ofa garameter, ConceDt of bias and standard errorofan estimat€, Standard

€fiors ol sample mean, samp16 proportion- Sampling diskibution ot sum o{ binomial.

Poisson and rnean ot normal dislributions. lndeoendence ot samole mean and

varianco in randorn sampling lrom a normal distribulion (withoul derivation).

UNIT-ll Statistical Tests and Inlerval Eslimafion : Null and altemative hypoth6s6s, Types

of €rrors, p-values, Stalemenl ol chisquare, l, and F slatistics. Testing for lhe moan

and varianc€ o{ univariate normal dislribution, lesting ol equality ot two means and

testing of equality ol two variances ot two univariate normal distributions. Relat€d

confidence inlervals. Testing lor the signiticance of sarnpl€ correlation coellici€nl
in sampling fiom bivariate normal dislribution and lor the equality of means and

equality o{ variances in sampling lrom bivariate normal distributions.
UNIT-lll Largs Sanple Tesls : Use of central limit theorem lor l€sting and interval estimation

ot a sangle mean and a single proporlion and dillet€nco ot two means and lwo
proporlions, Fisher's Z lransformation and its uses. Pearson's chi-squate test for
goodness oliat and lor homogeneitylor standard diskibltions- Conling€ncy lable and

test ol independ6nce in a conlingency labl€.

UNIT-IV Nonparametric tesls : Delinition ol order stalistics and th€ir distributlons, Non-
paramekic t€sls, Sign lest for univariate and bivariate distributions, Wilcoxon-Mann-

Whiiney test, Run test, Median lesl and Spearman's €nk correlation t€sl.
UNIT-V Four short noles, one lrom each unii will be asked. Students have to answ€r anv

NEFERENCES.
Fround, J.E. (2001) : Mathematical Statistics, Prenlice Hall of Indla.

Goon A.lr., Gupta M-K., Das Gupta B. (1991) : Fundamentals of Statistics, Vol. I, Wodd
Prsss, Calcutta.

. Hodges J.L. and Lehman E.L. (1964): BasicConc€pts of Probability and Statistics, Holden

Day.
- Mood A.M., Graybill F.A. and Boes D.C. (1974) : Introduction lo tho Theory ot Slalistlca.

McGraw Hill.

AOOITIONAL REFERENCES -
- Bhat B.R. Srivenkatramana T and Rao Madhava K.S. (1997) : Statlsticg: A B€ginno/5

Text, Vol. ll, New Ag€ lnternational (P) Ltd.
- Bohatgi V.K. (1967) : An lntroduction to Probability Theory and Mathematical Slatistics,

John Wiley & Sons.
- Snedecor G.W. and Cochran W.G. {i967) : Statlslical Methods. Lowa Stats University

Press.

UNIT-I

8.3c.-ll

PAPER - ll (Pape, Code . 0854)

A - SAMPLE SURVEYS
Sample Surveys, Concepts of populalion and sample, need tor sampling, C€nsus

(37)



Non sampling errors, acquainlance with the working (questionnaires' sampllng

design, melh;ds lollowed in field investigalion' principal lindings etc ) ol NSSO and

other agencies undettaking sa'nple surveys

g . II'IILYSIS AND DESIGN OF EXPERIMENTS

UNIT-lll Analysis ot vafiance for one way and two-way classrlications

Neecl tor design of experLmenls, lundamenlal principles ol d€sign' basic designs'

CRD, RBD, LSD and lherr analysis

UNIT-IV Factorial designs' 2n designs, illustlations, main elJects and interaction €llects and

confouncllng In 2l oeslg'l

t NIT-V Four short notes, one lrom each unit will be asked Studenls have to answer any

BEFERENCES.
' Cochran W.G. andCoxGl\4 (1957) :ExPerimental Designs' John Wil€y and Sons

- Das M.N. and Giri (1986) : Design and Analysis ol Experirnents' Springer verlag

- Murthy M.N. (1967) i Sampling Theory and Melhods' Statistical Publishing Society'

Calcutla.

- Sampath S. {2000) | Sampling Thoory and Melhods, Narosa Publishing Hous€

- Suthatme e.V- (rse+) : Sample Survay Method and its Applications' Indian Society ol

Agricultural Stalistics.

ADDITIONAL BEFERENCES.

- Des Raj (2OOo) : Sample Sufvey Theory' Narosa Publishing House'

- Goon A.la., Gupta M.K., Das Gupta B. {1986) : Fundamentals of Stalistics' vol ll world

Press, Catculla

' Kempihorne O. (1965) :The Design and Analysis oJ Experimenls' Wley Eastern'

PRACTICAL

1. Orawinq random sampl€s ltom standard univariate discrele and continuous dislribulions

such ai binomral, Possion Normal cauchy and Expon€ntial

Tesls ot signiJicance based on I' chisquaro, F Tesling ol significanca ol sample

co(elation ;oelficient, Use of Z transtormalion. Testing of equality ol m€ans ar'i equality

UNlTll Stralilied random sampling' syslematic sampling'

eslimation under SRS

ol variancos in satnpling kom bivariate normal

3. Large sample lests for means and proportions, tests ot goodness

of attributos in contingency tablos-

and sample survey, bas c concepts in samplin9

sampling, sample selection and sample slze.

Some basic sampling melhods - simple random

replacemenl,

organizational aspects ot survey

sampling (SRS) with and wilhout

ralio and regr€ssion methods of

of tit and independence

Nonparamelric T€sts : Sign, Run' Median and wilcoxon-Mann_Whitney

of samDle and determinalion ol sample size, Simple random sampllng'

and systematic sampling, Allocalion probloms in stratiiied SRS, Ratio

tests, Sel€ctlon

Stratilied SRS,

and Regression

methods ol estimaiion in SRS

Analysis ol variance tor one_way and two_way classiticalions, Analysis ol CFID' RBO' and

LSD. Anafvsis ol 22 and 23 faclorial designs

B.sc.-ll
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i

DEFENCE - STUDIES

, PAPER. I

WESTERN MILITARY HISTORY

. (Paper Code - 0867)

Note : The aim of this paper is to give a historical, politicel & social back ground of the state

engaged in the conflicts under sludy and the factors influencing the dqvelopment of

different forms bf warlare and weapons syslem.

Nole : Question will be set from each unrt there will be only Internal choice.

UNITJ Age of Valour

1. Militarv System of Greek; Tactics of Phalanr.

2. Alexander the Great and his reforms,

3. I\,lilitary syslem of Roman; Tactics of Legion, Jullius Caesar.

4. Battle of Arbela 311 B.C.

5. Batlie of cannae 216 B-C.

UNll-ll Age of chivalry

1. Emergence and decline of cavalry.

2. Battle of Adrianopole 378 A.D.

3. Battle of Hast'ngs 1066 A.D.

4. Cavalry tactics of Zenghiz Khan.

5. Eattle of Cracee 1346 A.D.

UNIT-lll Ag€ of Gun Powder & Steam
'1. lmpact of Gun Powde. in war

2. Contribution of Gustavas adolphus & Fredrik the Great.

3. The Revolution an tactics - Causes of war of american Indeoendence 1775-83.

4. The Revolution in tactics - Causes of French Revolution.

5. Nepoleanic art ot wartare and his military refoms.

UN|I.|VWirrldWar.l&ll
1. Firsl World War - Causes ot WW., Policies and Strategic plans of the powors.

2. Role ot Air Force with reference to lheory of Douhet.

3. Role of Navy with reference of theory of Mahan.

4. Second World War - Causes of W.W., Obiective and Strategy otAllied and Axi3
forces.

5. Personalities of Rommel.

UNIT-V World War . ll
1. Armament and Mechanical warfare with referencetothe theories of J.F.C. Fuller

and Liddell Hart

2. Role of air power. weapons. doctrines. tactics.

3. Role of naval power, weapons. doctrine taclics.

B.Sc.-ll (3e)



4- Tactics of Second World War'

5. Advent of Nuclear weapons and thek impact on warfare

SELECTED REAOING:

1. Harkabi Y : Nuclear war and Nuclear peace

2. Earl E.M. : Makets of Modem strategy.

PAPERII

THEORY ANO PRACTICE OF WAR

(Paper Code - 0868)

Alm i The aim of this paper it to acquaint the student6 with the concepts of lheory and praclice

Not6 : Questions witl be set from each unit and therc will be only internal cho'ce

UNIT-I 1. Sunt Zu - Founderof MilitaryTheory and phllosophy'

2. Clausewitz - War and its relationship with politics'

3. Macheavelli - Renaissance of Art ot war'

4. Jomini- ConcePl of mass armies

UNlTll 1. Churchil.

2. Mahatma Gandha.

3. Kautilya.

4. A. Hitler

UNIT-lll L Mao Tse Tung.

2. Che Guevara.

3. Economic and Plychological war

4. Collectivs Security

UNIT-IV 1. Indo-Chlna War - 1962 Causes of war, political & military lesson

2. Indo - Pak War - 1965 Cau3e5 of war' political & miliiary lesson'

3. Indo - PEk War - 1971 Caus€6 ot war, political & military lesson'

4. Kargil Conflict 1999

UNIT-V 1. Internal & External threals of National security

2. InsutgencyandCounter_lnslrgency.

3. Tofiorism-Prcblom and Solution.

,1. Naxalism - Problem and solution.

I

REFRENCE BOOKS :

l. Hotard M.

3. Mao Tse Tung

4. Palit, D.k.

5. Mankekar

Theory and Ptactice of war

Clausewilz

cuerilla war fare

The lightning Wa. Tadil Yudh

War of 1971

B.Sc.-ll
(40)



6. qR{l. *60 : qrrsrs tq ifft6
7. {rqi s f{rq ' {q fr-qr(fi

PRACTICAL

There shall be a practical examination of 3 5 hours dur€tion carrying 50 Ma*s' Th€

division of marks shall be as follo{

(a) Exerciso based on Map-reading : 15 marks

(b) T.WE.S.T. : 15 marks

(c) Sessionalwork : 10 marks

(d) Viva-Voce 10 markss

PART . A

Map-roading :

l. Scales - Definition, method of expressing, construction of simple' time' diagonal

and comparatlv€

2. Retief and ils represenlation

3. Slopes and Gradient.

4. Visibility and inter-visibility by Gradient, proportionate and section method'

5. Re-seclion and inteF3ection-

6. Grid system-Map reference. Indexto map Four figurB and Six figuro

PART - B

7. Organisalion and equipment of infantry Platoon and Sgction'

8. Sec{ion Formalaon .

9. Indicataon of Target by various methods

10. FhE conttol ordet

11. Patrols.

12. Sattle Procedures (ROFT).

13. Verbal Order

14. Messagewriting

BOOKS RECOMMENOEO :

1. Manual of MaP R€ading : London Het

2. gd {qq sm : ql. *{ fiTt

3. !F.S.d. cfcsq , t+g am vrt

B.sc.1l
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uNn-l

Chemacal and physical propenies, lndustrial applications. 06t

UNIT-lll Glass : Types, composition, manutactu.e, physical and chemical properlies,

INDUSTRIAL CHEMISTRY
PAPER . I

(Paper Code - 0871)

Materlal Science : Mechanical Properties oJ materials

lemperatu16,

. Applications.
Cortosion : Various types of corosion relevant 1o

Preventive melhods.

M.[,t.34

and change wiih resp€ct to

02L
l/laterlal ot constructions used in lnduslry :

Metals and Alloys : lmportanl melals & alloys; iron, copper, alriminium l€ad,
nikel, litanium and their alloys- Mechanical and chemical properti€s and lheir
apprications. 06L
Cement: Types ol cement, composition, manutactu.ing process, setting ol
cemenl. 04L
Ceramics : Inroduction, Types, l\,,lanutacturing process, Applications. Refractori6s.

04L

U N lT-ll Polymeric M ateia ls : I n dustrial polym er and comoposjte materials- lheir conslitution,

04L

chemacal Indusky-Machanism,

UNIT-IV Pollutlon : Air, Oxyge1. nrr,ogen cycle, water, B,osphere, ftora and

04L

tauna, Eneigy,
soll. 15L

Pollutants and their statulory limils, pollution evaluation methods. O4L

UNIT-V Air pollulion-various pollulanls. water pollution-organiclnorganic pollutanls, Noise
pollution, s€wage analysis, peslicido pollution, Fladiation pollution, green house

101effecl, fulur€.
Books Recommended :

1. Pollution control in chemical & Allied Industdes, S.P t!,lahajan.

2. Poolution Control in lnduskies, A Sories ol Books by Jones, H.P
3. Air Pollution - Vol.1 to 4, Editor, STERN, A.C.; Academic Press.

4. Envjronmental Engineering, G.N. Pandet Tata Mccraw Hill.

5. Homd Book ol Air Pollution, A. Parker, Tata Mccraw Hill.

6, Science ot Cefomic chemical Processing, Hench, L,L.

7. Scionce ot Ceramics, Stewarls, G.H.

8. Chomistry ot Cement.

9. Propertios ol Glass, Morcy, G.W
10. Chemistry of Glasses, Paul, A.

11. Corrosion, causes & Prevenlion, Spellur, F.N.

PAPER . II
(Paper Code - 0872)

M.M.33

UN1r-I Unit pfocesses in organic chemicals manufacture -

Nltratlon : Introduction - Nitrating agenls, Kinetics and mochanasm ot nitration

Processes such as nil.ation ol :

i. Paratlinichydrocarilons
ii. Benzene to nilrobenzene and m-dinilrob6nzene
iii. Chlorobenzene to o and p nitrochloro bonzenes.

B.Sc.-ll t42)



iv. Acelanilidelop-nitroacenlanilide
v. Toluene

Conlinous vs balch nilrallon' 12L

UNff{l Helogenation: Introduction'Kintics ot helogenalion rcactions leagents lor helogenatlon'

Heloienation ol' aromatics-side chain and nuclear helogenations' commerclal

man!{actule of chlorobenzenes' chloral' monochloracetic acid and chlolomethanes'

dichloro lluormetnane 09L

uHrr-rrr suiptronarlon : Introduction-sulphonating agents, chemical and physical tactors in

sulitronation Kinelics and mechanism ol sulphonation reaction' commerclal

sl] l;onalion of benze n e naphlhalene, alkylbenzene Batch vs conlinous sultphonation
09L

uN|T-|vEfltuenrTreatmentandWasteManagement:Plincip|esandequipmentsforaerobic'
anaerobic trealment adsorplron lit;tion, sedimentalion 09L

UNIT-V Bag {illters, electroslatic precipitator' misl eliminators' wel scrubb€rs' absorbors'

"olid 
*""1" tun"g"."nt, induslrial safety 09L

Books Recommended I

t. Unit pro"""" in Organic synthesis PM Groggins' Mccraw Hill

2. Efflu;nt Treatment in process Induslries - Inst ol Cham Engg'

3. E lluent Troatment and wasle Disposal - Inst ol Chem- Engg

4. E lluent Trealment and Disposal - Inst ol Chem Engg

PAPER - III M'M' 33

(PaPer Code ' 0873)

UNri.toxidation:lnt|odlction.TyPeso|oxidationleactions,oxidizingagents,kineticsand
mechanism ol oxidation of organic compounds liquid Phass oxidation' vapor phase

oxidation, commercial manulacture of bonzoic acid' maleic anhydrid€' phthalic

"nftyOriOe, 
acrot"in' acetalclehyde' acelic acid oTL

UNIT-ll Hyirogenarion : Introduction-Kenetics and thermo-dynamics ol hyclrogenalon

reactlo;s, catalysis lor hyclrog€nalion reactions' hydrogenation ol veggtable oil

manulacture ol methanol from carbon monoxide and hydrogon' hydfogenation ol

acids and esters to alconols' catalytrc relorming oTL

Alkylalion : lntroduclon;Types ol alkylahon, Alkylating agents' Thermocrynamrcs ano

me;hanism ol alkyialion reaclions' manulacture ot' alkyl benz€nes (tor detergenl

manufaclufe), ethyl Denzene, phenyl ethyl alcohol' N_alkyl anilines (mono and di_

methyl anrltnes) 03L

UNIT-lll Este;lflcatlon ; lntroductlon; Hydrodynamics and kinetics ol esl€ritication.r€actions

' Esterilication by organic acids, by addilion ol unsaturated compourds' estsrillcation

ot carboxy acid Jerivaives' cJmmsrcial manufacture of elhyl acetate' dioctyl

phthalate,-vlnyl acetate. cellulos€ acetate 0{L

imination : (A) By reductlon : Intoduction' Mothods ol reduction-metal and acid

catalytic, sullid6, electrolylic' metal and alkali sullites' metal hydrides' sodium melal'

conc;ntrated caLrstic oxidation, redLlclion, commercial manrilaclul€ ol aniline m-

nikoaniline, P-amino Phenol

ieiiy ".i,iorv"r" 
: lntroduction' aminating agents, factors atlecling 09L

irlotorysis , Iniroductioni hydrolysing agents. kinetics, thermodyanics and mecha-

niim oi hycltotysis. o2L

(€t
Lsc.ll



UNIT-IV Ptocees Instrumentation : concepl ol measuremeni and accurcv 12L
Plincipl€, conslruclion and working ot,ollowing measuring instrumenls.
Tempetalute : Glass thermometers, bimelallic thormomelet pressure spring
thermometer, vapour f illed lhermomelers resistance th€rmometers. radiation pyrom_

616rs.

Pressute : Manomelers, baronetets, bourdon pressure gauge ; bellow type,
diaphragm type pressure gauges, macleod gauges, pirani gauges, elc.

UNIr.V Llquid level : Directindirect liquid l€vet measurement, Ftoat type liquid l€velgauge,
ultrasonic level gauges; bubbler system, density mesurement, viscocity measure-
rn6nt. 07L

Boob Recommended :

1. Unil process in organic synthesis, PM. Groggins, Mccraw Hiil.
2. Indushjal Instromenlation, Bekmen, DP, John wrleys.

3. Applied Instrumenlation in process Induslries, Vol. l, ll & lll, Andrews, W.G., Gutl
Publication.

4. Inskumentation and Controllor the process Industries, Borer, S. Elsevier Applied Science
Publishers.

5. Chemical Enggineer's Hand book, Perry, J.H. and Green, D. Mccraw Hill.

Tlme:4 Hours PRACTICALS M. .50
Unlt Procerg: One to lwo examples of each ol lhe lotlowlng unit processes.

Nilratlon, sulphonation, friedel.crafts r€aclion, esterilication, hydrotysts, oxidation,
Halogenalion, chloro-sulfhonation, reduciion, polymerizalion, reactions ofdiazonluln salls.
Instrumcnlal methods ol analysl$ : Use ol colourimeler pH meler, pol€n omelor,
conduclometer, refraclometer, polarimeter

lrate.lal testlng : Tesling of alloys identilication ot ptaslics/rubber estjmation ofyl€ld potnt,
young's modulus, flaredness; Oplical, lhermal mechanical and electrical prope res.

Prccetg InStrumentatlon i Transducers ol ditfefent types. use ofTranducer tormeasurlng
flow conkol. Determinatiaon ol flash poini and ignition poinls of liquids.
\lyater analygls : Solid contenls, Hardness, COD and other tests as per induslrlal
specilicatjons.
Flow neasutlng devlces : Floats

I\ronographs of reprsentative raw materials such as sulphuric acid, tolu6ne, sodium.
carbonate. sodjum hyroxide, carbon leirachloride benzoic acid (5-6 compounds).
Limit tests lor hgavy metals Pb, AS, Hg, Fe and ash contsnt.

B.Sc.-ll (44)



VOCATIONAL COURSE IN ELECTRONIC

EOUIPMENT MAINTENANCE

SCHEME OF EXAMINANTION

Faper - |

Paper - ll

t.

Operational PrinciPles

Microp.ocessor Bas€d

Ptactacals

JOB POTENTIALS :

The studenls in (by) taking up rnrs

in industries or manu{acturing lirms'

scalo industdes of olectronlcs, lnus

Max. l\'4arks lvin Pass Markg

of Audio 50 17

lnstrumentalion and Conlfol 50 '17

50 17

SUBJECT OBJECTIVE :

fne oOiective ol this syllabus is io femiliarize students with the tundam€nlals ol

"i"",r-"-ii". ""J 
ot"put! him/her to keep in track with last change in this lield so

;;;;;; l; 
-;rq;'"o 

lo rakenLrp advance sludras or so lor sell emplovmenr'

iilr,*'.,xl,i::;: Lil'J'"::'"J:"[:i"11j,x"J,":#""1"tr "'.iJjirurof
ir"rO**" 

""0 
soltware loo, which fall in the tealu ot el€ctronics so that lhe sludents

;;;;;;;";" of last chanslng sc€ne oJ information superhigh wev also

5.

7.

course may tind adequta job- oPportuniti€s

They may opt lor setting up th€ir own small

enhancing s6ll employment.

Contenls :

As p€r attached syallbus.

Subi€cl scheme

on ihe lob training will be imparted in Summ€r days

As detailed out in the Prospectus'

As psr the drafl given in the syllabus

p"r'mi."iOt" co.nin"rion ol subiecl Physics' Mathemetics & Electonic eqlipmonl

mathemaltcs.

PAPER - I

(PaPef Code ' 0859)

OPERATTONAL PRINCIPLES OF AUDIO ANO VIDEO EOUIPMENTS M'M' 50

RevisionolAllandFH.communicationDands,slgnalsources'BasicPrinclplesol
prop"S;,i* ot o.m wave through atmosphere and ionosphere: ground wav€s' sky

waves. space waves, dead zones elc'

RECEIVINGANTENNAE:AnlennaParameterslikegain'radiationpatlern'€tl€clive
lo"irl".'i"t,o" oa iype ol antennae like wire' loop' dish' Yagi' telescopic' their

construction and oporaiing principles'

SUPEBHETEROOYNE RECETVERS : Principles' advantages' block. diagram' €f

;;;;;;;';;;pl;; arransments' RF amoritiers mixer' local oscillator' lF amp

dst€ictor,audioampli{ier'lotld"p""*"',po*"'requirements'i{rning/aligning-ol
;;;;,;;;;";;:;nJ voltages al dillerent check points circuil reading ol va ous

radio sets, repak and trouole shooting' aulomobile radios

t45)

uNlr.l
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UNIT-ll ELEMENTS OF A TELEVISION SYSTEM : picture transmission, sound transmis_
sion. picture reception, sound reception, synchrontsation

TYPE VIDEO SIGNAL: Scanning seqLrence detaits, sync ctetails o{ the 625 line' 
syst€m, channel bandwidth, vestigial sideband transm;ssjon, reception ol vestjgial
sidepand signals. trequency modulation, FH channel band-width, channel qandwidth
lor colour transmission, allocation ol lrequancy bands fof television bandwjdlh fof
colout lransmission, allocalion or frequancy bands lor television signel Vansmtssron,
tel€vision standards.

Picture lubes- monochrome and colour: Eeam dellection, face plate, piclure luDe
chatectorislics, picture lube circuit conlrols_

UNIT-lll TELEVISION RECEIVEBS : Types ot tetev'sion receivers, r€cetver sections, uoec
detector, video seclion tundamantats, video emptiliers-design principtes, video
amplifier circuits, autometic gain control and noise cance ing circuits, syno
seperatlon circuils, syno-procsssing and AFC cjrcuits, defloclion circuits. sound
system, RF tunef, video lF amplitiers, receiver power supplies, lel€vision rsceivet
anl€nnae, colour television anlennas, .

TELEVISION APLICATIONS : Tetevision broadcasting, cable television, clos€d
circuit t6levision, theatre television, picture phone dndlacsimile, videotape recording
(VTr, tel€vision via satellite, TV games, HDTV, llatoanel TV teleconleranong.

UNIT-IV TAPE RECORDERS: Princjpl€s ofmagnanic lecording, characleristies ol magneusm,
lhe hysterists loop, recordlng head, recorded wavelenglh, response ot head during
reply, lhe eflect ol gap length, low frequency loss, other losse3, equalization, th€
eliect ot non-linear cha.acoristic ol magnilication recording bias, A.C. bias, erasin lhs
tape, block diagram ol audio lape recordor.

Oscillator, preamplili€r, dolby, amplifier, record {play back) head, erase h€ad, tap€6
(metal polyme4, mechanical lransport system, stereo recofding, doublg deck, single
deck, microphones (RF, Cable), noiso, maintenance ol mechanlal parts. hsad
cleaners, head alignment, graphic 6qualisers.

UtlIT.V TELEPHONES: Modulation, demodulaljon, modem, subscribar frequency at,otrnent,
channel organisalion, signalling, svitching, manual erchanges, STD, tSD, EFABX,
Intgrcom-stress on equipment ard EpABx, vatu€ added servic€s liks FAx E rnail.

IIEASURING |i{STRUiIENTS : Muttimetsrs anatog/digitat, osciloscopes, rtlnal
genetatoaa, noise and sound l€v€l melers, lrequenct counters, eror goUrc6a and
Prgcautjons dudng measurement.

GE EnAL OTE : Famitiarisatjon Ylith calalogu4, standard sp€cificatio.t,
knorl€dge aboul companies rete ing to sewice manr:al_

PAPEB - II
rrcRopnocEssoR BASED tr{sTRU$E TATtOt{ ALO COr{rROr

(P.9e. Codc _ 08601

lL 50

lfftl ICROCOIPUTEB FITI|OAIEIITAUa : Intoduc{on, dmptffied rllcrocomp(l0et
{dfl€f;'lle, W algrroy o.g{i'5'ic'r, iosfnrcjon !et' drnDtifi€d Cru

B.&.4 ({t



uNlT-lr

uNlT-lll

(6) Matk3

EtPgrime

Se6siortal

organisation, microcomput€r operalion, Personal computer organization and Word

Processor-

Data sheet desc riptions, Pin diagram and f!nclion, microprocessor arch'teciure' using

the data/address register' using lhe stack pointer'

THE INTEL 8080/8085 lillcRoPRocEssoR : Introduction' the 8085 pin diagtam

and lunclions, the 8085 architecture' addr€ssing mocles' the 8080/8085 
-instruclions

"li, 
ln" eOeoieOas aut" lransfer inslructions' lhe 8080/8085 arithmalic instruclions'

ihe aoeoleoes togicat inslruclions, the 8080/8085 stack, l/o' and machine conlrol

instruclions.

PROGBAMMING THE MICROpROCESSOR : lvlachine and assembly languages'

simplified instruction set, instrLrction sot' arithm€tic op€rations' instruction set'logical

ioe'rations, instruction set-dale ttanslar operations' inslrucllon set branch operations'

irisirr.rction set-sunroutne all and return operations, instruction set'miscellaneous

opBrations, wriling a program' addressing modes' program branching' program looprng

using subfoulines.

Programming the 8080/8085 microProcessor : lntroduclion' svaight'lin6 programs'

looping programs, malhematical programs'

UNIT]V INTEBFACING THE MICROFSOCESSOR : Introduction' intedacing with BOM

lnte acing wilh RAlvl' inpuvoutput intertacing basics' intedacing with practical l/O

ports, sy;ohronizing l/O data translers using interrupts- address decocling'

UNIT.V Application to illuslrate the use ol microprocessor in :

(i) Traltic control

(ii) Tempereture control

(iii) Digltal clock

(iv) StePPor motor control

(v) Washing machlne convol

PRACTICALS

A slud€nl is requirecl to do a east 12 oxperimenta in an acadomlc y€ar' and on€ month

Surnmer Training. Tho schemg ol prac{ical examioa$on will bs as lollqvs :

0) Ono e,9€rimont of 3 hours (furalion and one Mot h Surnmer Ttaining'

Ooe Month Summet Ttaining I

Tolal

' Tho mar*s for sumtner rainirE will be

gtud9rtts q| the b4si5 d o€ cerlifitde
gtflt|er ItainirE.

25 Matkt

t0 Marks

15 Marts

50,,,a'L
a'/at&dbl lhe thaafiets t€aditlg tl6

insu€d by tE srlefild 5|,F vntd ol ltlg

B.&,-t,
(1tl



l
LIST OF PRACTICALS

1. Dev€lopment ol soldering skill by conskucting a {ewcircuils and testing.

2. PCB making.

3. Study ot modulalor-

4. Study ot oscillalor-

5. Tape recorder-lesting. assembly and dis-assembly.

6. Radioreceiver-tesling-

7. Study ol PA system and i.s..testing.

8. Study ol EPABK, wiring and connectavity with tolaphone insltumenls.

9 Familiarisation with 8085 Based microprocessor trainer kit Location o18085, 8279, 8253

keyboard,-display fields, EPROM Programmer, expansion s lot, TTY and s€rial lines.

10: Entoring and executing an assembly language pfogram, codes lor ins€rtion, d€lelion,

memory mov€, block till, setting and examining ragisl€rs and memory, sangle st€p

oxecutioD of a Program,

1 1. Writing of a prgram lo add. subtract and multiply two numbe6 slored in memory {nnnn

& nnnn ' 1) and piace the result in thg subsequent memory, {nnn ' 2).

'12. Writing ol a program to test R.H. for.errors by writing O's & I's in allornaco location

and reading it lor chaecking.

13. Making of a board with a 3LED'S and lour switches lo connect to lhe 8085 kit o.i tho

€xpansion slot (8279).

14. Making ol a board with a 8 LED'S and lour switches to connect to th€ 8-85 kit on ths

oxpansion slot (8255).

(a) Program the 8255 to glow/swltch oJ LED'S.

(b) Program the 8255 to switch on and OFF lhe LED'S every fow s€cond accordlng

toagiven pattern(Hint:Thopatterncanbe0l0l0'101and10101010or001001'10O,

or any olheo.

Reterence Books :

L Fundam€ntals ol acoustics

2. System trouble shooting

Handbook

3. Monochrom & Colour Televislon

4. TslevisionEngineering

5. l\racroproc€ssor

6. Microproc€ssor

7- Microproc€ssor

Kinsler & Frey

Luceg K, Faulken Berry

(John Wiley & Sons)

P.R. Gulali

Dhake

Gaonkar

B. Flam

Shaum Saries

a.Sc.-ll (48)



COMPUTER SCIENCE

PAPER.I

COMPUTER HARDWARE

(Paper Code - 0855)

D!ralion 3 hours

AIM - The emphasis in on the desing concepts &

leauing the complicated eleclronics ol the

Max.Matks 50

organisational details ol the common PC'

syslem oi the compuler Engineers

OBJECT OF THE COUFSE -

1 To inlroduce the overall organisalion ot the mlcrocompulers

2. To introcluce the common peipheral devices us€d in compulers

3. To introduce the hardwaro componenls' use of micro processor and function of

various chips used in microcomputer'

N.B. : Since the computer organisation study is very vast & complicaled' so the study is

restricted to o;|y the dsscliption and undelstanding part, fence the papel seiter is

requestsd lo keep lhis imporiant laclor in mind'

UNIT.I CLASSIFICATION AND OBGANIZATION OF COMPUTERS

. Oigital and analog computers and its evolution Maior components ol digitalcomputers;

l/Jtory aaOressing capabilily ol CPU;word length and processing speedo' compules

trti"ropio""a"o,. singi6 chip microcomputers; large and smal! computers users

interJace Hardware soltware and firmware mulli Programming multi user. system'

Dumb sma and inlelligenl terminals computer network and mulli processing' LAN

oarall€l processing. Flinn's classification of compulers Compuler flow and daia tlow

computErs.

UN|TNI CENTRAL PROCESSING UNIT.

CPU organization' ALu conlrol unil registers lnstructions lor INTEL 8085'lnstruction

word si;e, Various addressing mode i;te(upts and e)(ceptions' some special control

sitnals and tlo devices lnstruction cycle letch and oxecule operation' time oiagram'

data tlow

UNIT.III MEMOFY OF COMPUTERS.

Main memory secondafy memoty backup memory' cach€ memoryi real and virlual

Memory Semiconouclo, a"ao'y M"moty conlroiler and magnelic memory; RAM;

disks.;pical disks Magnetic bubble momory; DASD' destructive and non destructive'

readoul. Program oi data Memory and Mlvu'

uNtr.tv uo DEVICES.

UO devices oJ micro conlroller; processors l/O devices' 
-pfinter' plotler' other out

pul devices, VO pod serial dala llansler scheme Mlcro controller' signal processor'

t/O p.ocessor l/O processor arithmelic procossor'

UNIT.V SYSTEM SOFTWARE AND PBOGRAMMING TECHNIOUE'

l\rL, AL, HLL, stac subroutino debugging ol programs macro' micro programming'

Program Design, soltware developmenl. llow & chart multi programming' multuser'

muti tasring irolection' operating sysiem and utility program' applicalion package'

B.Sc.-ll
(4e)



2.

3.

4.

BECO[4IIENDED BOOKS :

1. Computer Fundamentals : Architeclure and Organizalion
6rn Ltd.)

Compulers Today

Computers Fundamental

lB[,,] PC - XT Clones

By B.Ram (Wilwy East

- By Donal H. Sanders

- By Raiaraman.

' By Govinda Ralalu

PAPER . II

SOFTWAFE

(Paper Code - 0856)

AIM - lntroduction to the weblanguage-HTML & problem sotving throgh the concepr or
obj€ct oriented programming.

OBJECT OF THE COURSE.

1. To introduce the internet & web relaled lechnolcgy & learn the intricaci€s ot wob-oaoe
cl€signing using HTML.

2. To inlroduce the object oriented programmjng concept using C++ language.

3. To introduc€ the problem solvjng mslhodology using the C++ programmjng features.
N.B. : Examiners are requested to prepare unilwise euestions paDers.

UNIT-I HTML BASICS & WEB SITE DESIGN PRINCIPLES

concept o{ a web sile, web slandards, what is HTwIL? HTML versions, Namtng
Sch€me lor HT[.4L Documents , HTML documenyfile, HTML Editor, ExDlanalon
ot the Skucture ol the homepage , Etements in HTML Documents ,HTML Tags, Basic
HTI4L Tags, Comment tag in HT|\IL, Viewing the Source ol a web pag6, How to
download the web page source? XHT[.41, CSS, Extensibte Markup Languag€ {XML),
Extensible Styte sheet language (XSL), Some tips for designing web pages, HTML
Documenl Structure. HTML Document Structure-Head Seciion, tilu;tration ot
Documenl Skucture,<BASE> Etemont,<tStNDEX> Etement,<LtNK> Et€ment,META,
<TITLE> Element,<SCRtpT> Etement,practjcal Apptications, HTML Documenl
Structure-Body Sectionr,Body etemsnts and its allributesj Backgroundi Background
Color; Text; Ljnkt Active Link (ALtNK); Visiled Link (VLtNK); Left margini Top margin,
Crganizalion ol Elements in the BODY ol the document: Text Block Elements; T€xt
Emphasjs Elemenls; Special Elements - Hypedext Anchcrs; CharacterLev6l
Elemenls; Character Ref6rences,Texl Block Etements: HR (Horizontal Ljn6); Hn
(Headings);P (Palagraph); Lisis; ADDRESS i BLocKQUoTE; TAELE; DIV (HTML
3.2 and up) ;pBE (pretormatt€d)i FOR|\4,Text Emphasis El€m€nts, Special
Elements - Hypertext Anchors ,Characler_Levet Ejements: line breaks (BR) and
lmages {lMG), Lisls , ADDRESS Etement, BLOCKOUOTE Etement, TABLE
Element, COtt MENTS in HTML,CHAHACTER Emphasis Mod€s, Logicat & physrcal
Slyles, Netscape, Microsofl and Advanced Standard Etements List, FONT,
BASEFONT and CENTEB

UNIT.II IMAGE, INTERNAL AND EXTERNAL LINKING BETWEEN WEBPAGES
Net6cape, Microsoll and Advanced Standard Elements Lisl, FONT, BASEFONT and
CENTER Insertion of images usinli the element tMG (Attribules: SRC (Source),

B.Sc.1l
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I

WIOTH, HEIGHT, ALT (Ahernalive), ALIGN),IMG (ln'line lmages) Elemenl and

Altributesl llluslralions ol l[,/G Alignmenl' lmage as Hyperlexl Anchor' Internal and

External Linking between Web Pages Hyperiexl Anchors ,HREF in Anchors Links

to a Parlicu|ar Flace in a Documenl 
'NAME 

attribute in an Anchor 
'Targeting 

NAIIE

Anchors ,TITLE altribute, Practical lT Application Designing web pages links wrlh

each other, Designing Frames in HTML Praciical examples

UNITIII INTRODUCTION TO OOP

Advantages of OOP, The Object Orientsd Approach, Characlerislics ol obi€ct

oriented languages- Object, Classes; lnhefitance' Reusability Polymorphism end

C++.

Functioni Function Declaration Calling Function, Funclion Defines' Passing

Argument to funclion, Passing Constant, Passing Value' Reference Argumeni

rst:urning by reference' Inline Funclion' Function Overloading' Delaull Arguments in

funclion

UNIT.IV OBJECT CLASSES AND INHERITANCE

Object and Class, Using the class, class consiructor, class destructors' object as

tunction argument,copy constructor 'struct 
and classes ' 

array as class membor'

StaticClas; Dala, Static l\rember Functions,, Friendlunction' Friend class' operalor

overloading. Type ol inheritance' Base class, O€dve class Access Specilieri

prolected lunciion Ove(iding, menber lunction, String' Templato Function'

UNIT.V POINTERS ANO VIRTUAL FUNCTION

pointerst & and' operator pointer variables, pointer lo pointer' void polnter'polnlsr

and array, pointer and function pointer and string, memory manag-ement' new and

delete, pointer to obiecl' lhis poinler Virtual Functioir: Vktual Function' virtual

member llnciion, accesses with pointer'pule virtual funclion

Fiie and Stream: C++ slleams, C++ Manipulators, Stream class' string l/O' char

l/O, Obiect l/O, i/O with multiple object, Disk l/O'

A€COMMENDED BOOKS:

l. lntroduction lo HTML

2. Let us C++

3. Programming in C++

4. Mastering in C{+

5. Obiect Orienled Programming in C++

Kamlesh AgaMala, O.P-Vyas, Prateek

A. Agrawala (Kilab Mahal Publication)

Y. Kanetkar B.P.B Publication

E. Balaguruswami

Venu Gopal

Lafore R, Galgotia Publications

A.Sc.-il
(51)



ELECTRONICS
PAPER - | (Paper Code - 0857)

OIGITAL ELECTRONICS
Number Systems: Binary numbers, binary to decinal conversion, decimal to binaru
conversion, Binary additions, binary substractron, LS Complements, 2S Compl;-
menls, bir:ary multiplication and division, Oclatand Hevadecimat numbers, BCD code
and gray cone. Logic cates : OR, AND, NOT NAND, NOR, ): OR X-NOR oates.
posilive and nigative logic. universai buitding otocks
BooleamAlgebra: De Morgan's theorem, Laws and theorems ol Boolean atg6bra, sum
of product and product ot sums sumplitication, equivalence betw€en AND, OF AND
NAND-NAND and equivalence between OFI-AND, AND NOR-NOR networks. Karnauch
maD simolification.
Arithmetic ckcuits: Hall and full add6rs, hatl and tull subskactors, binary addors,
8421 add€rs, 2's complement adder Subraclor.

it.M. 50
uNtT-l

UNIT-II

I

UNIT-lll Logjc lamiliers : Various togic families BTL, oTL, TTL, ECL, MOS, trL; (frOS) and
their characterislics, basic gales us6d in these famjties. Fljp ftop, D ftip ftop, JK ftip
llops, possitive and negative edgetriggered fltp ltops, JK master slave vlip lop, roea
of astable and monoslable multivibrators.

UNIT-IV Registers and counters : Dala register, shiuft registers, synchronous counler, ripple
counl6t, up-down counter, ring counler, decade counter. A/D and O/A conveners:
basic D/A converlers, Ladder method. counter meihods ot A/D converter.

UNIT-V Memoris : Volatilo and Non-Volatite memories, ROt\,1, pROM, EpROt\,1, RAll, oynamlc
and stalic BAI\,,IS lloppy disc. l\,4icroproc€ssor : lnleroduction lo a microprocessor, ano
popular digital lc's o, 8085 famity. INTEL 8o8s-A-Archjtecture and pifl out diag.ams,
The programme, CPU, Processtng of instr!ction inside a CpU, Timing in CpU, CpU
used in a system, Inskuction set for 8085 Microprocessor.

PAPER - (paper Code - 0959)

ELECTRONIC INSTRI,IMENTS M.M.sO
UN|I-I Regulatod Power Supplies : Power slpply characteristics, Zener regulalor, senes

vollago r€gulalor, ser es fegutator with pass transistor to large load curents, Shunt
regulator, adea ol Darlinglon pair, Regutator with Op-amp, inverting, non_inverling,
Ampliliers, Zener reference, lC reg!lated circuits (lC 78XX series).
R€gulalof lealures: Curent Limiting, shorl circuit shut down, lolcl back, prectslon
regulalor.

UNIT-ll CRO: Block diagram, basic operatjon, electro-statjc locussing, elsctroslalic
dell€clion, screens lor CRT, CBT circuits, Horizonlat defelection system, Swe6p
generator, Synchronizing the wav6, vedical delection system, vertical amp.,
Lissajous ligures, lrequency and phase measuremenl, lnlroduction to storage CFIO,
dual kace dual beam, samp CRO.

UN|T-lll Signal Generalors: Sweep frequency Gerenator, pulse and aquare wave genefator,
pulse characloristics and terminoloty, astable muttivibrator, btock diagram ol pulse
generation function, 555 timer lor froquency generation, Blocking Oscijlator wave
generator, lntroduction lo lC 8038 as omplete lunction generalor.

UNlT.lV O Meter: Basic circuit; Measuring methods, direct series and parallel conneclions,
sources ot errors, Electronic Voltmeler, D.C. Vottmeter direct coupled a(rp. ano

B.Sc.1l (s2)



I

Chopper type D.C. amp-, A.C. Voltmeter, true BMS responding Vollm€ter, mullirange

voltmeler sensilivily.
Powsr meter : Single phase, double phase and thre€ phase Walt'meler Wati hour

meter,

Digital Voltmoter: LED'S digital display seven segmentdisplay, inl€grating DVM, Ramp

DVM, Stair case Ramp, Successive approximation DVM, Sample and hold circuils.

UNIT-V Analog/Digital Multimeter : Analog multimeter, AC and DC measurm€nl, conv€rsion

oi analog output to digital lorm (A'lD), Dual ramp AJD converter, digilal measuring

syslem, mullimeter block diagram, voltage, current and resislance m€asurmems.

Freau€ncv counler : Elemenls of electronic coonler, decade counling assemoly

lemp€ralure compensated prystal oscillator, universal counter, measulement modes;

frequency measursment, period measuremenl, time interval measulement, m€asur€_

menl errors: gating errors, time base error, trigger lev€l error'

ELECTRONICS. 
PRACTICAL

Antudenl is required to do ntleasl 14 experiments in

ol Practical examinalion will be as follows :

(i) One Experimenl in 3 hours.

M.M.50

an academic year. --- s6tl---

(ii) Marks : Experiment

Viva-Voce

Sessional

Total

-s
_10
.10

1. Sqare Wave response of amplil€r.

2. Verification ol :

(i) Truth tables ot basic logic gates. (ii) D€ Mqrgens theorem

3. Study ol hall adders and lull adders using lc's.
4. Sludy of RS llip flops.

5. Study ol JK Master slave llip llop.

6. Sludy of lhe decade counter and djvided by N. circuils.

7. Study of D/A Converter.

8. Study ot A/D Converter.

L Study ot OP Amp : inverting and non invenind ampliliers ot diflerenl gains.

10. Study of OP-Amp adder, sublraclor, integrator and djlterentlator'

11. Study ot lC regulated power supply.

12. Study ot astable and distable mtjltivibrator tlslng 555 limer'

13. Study of 8083 based lunction generator.

14. Addition of two binary number wilh microprocsssor {8035).
15. Data transfer from m€moty to regist€r and vice velsa using 8085 n :croprocessor'

16. Study of frequenci by lvien's bridge.

Nole: Olher experiments of oqual standard may also b€ set.
'REFERENCES:

1. Microprocessor by Gaonkar
2. Electronic & Eleckical Inslrumenls by Sawhoe

3. Fundamental ol lvlicroprocessors by B. Ram

4. Digital El€ctronics by R.P. Jain

5. Digilal Eloclronics by Flloyd

B.Sc.l (5s)



INFORMATION TECHNOLOGV

PAPER - I

DIGITAL CIRCUITS & COMPUTER H/W

(Paper Code - 0874)

UNITJ (A) Number Systems:

Octal and hexadecimal number, decimal rep., complemenls, addition, subtrac-
tion, mulliplication, divislon, lixed point rep, lloaling point rep., other binary code-
gray code, excess 3 gray, excess-3, 2421, elc. efiat deteclion cod6.

(B) Boolean Algebra:
. Laws, demorgan's lheorm, Simplification boolean expression & logic diagram,

positive & negative logic, K-map and simplilication oJ K-map.

UNIT-ll Combinational circuiis :

Hall adder, tull edder, llipjlop: SR, JK, D,T, sequential circuils: encoder, decoder,
multiplexer, shjtl resisler, binary counters, BCD adder.

UNlTlll Multivibrator circuits :

I\,4onoslable. aslable, bistable, smill tfigg€r, clocked RS, masteFslave flip-tlop,6dge
triggered llipjlop, latch.

Intergrated circuils:

RTL, DITL, TTL, CIVOS, MOS.

UNIT-lV (A) Central Processjng lJnll :

Introduclion, regisler organisation, stack organisation, Inslruclion tor'nats,
Addressing modes.

(B) UO organisatin :

l/O interfaces, Oata lransfer, lyp€s and modes, interrupls, D[,4A, lOP.

UNIT-V Memory organlsation :

Memory hi6rarcy, main memory, Auxiliary memory, Associative memory, cache
memory, virtual memory, fiemory management techniques,

BEFERENCE TAXT BOOK :

1. Inlegrated Electronics - Millman & Halkias

2. Principle ol Electronics - V.K. Mehta

3. Digilal Electronics - R.P. Jain

4. Computer Syslem Archilecture . I\,4orris l\4ano

5. Digilal Eleclronics & Computer Hardware - I\rorris Mano

PAPER - II
(Paper Codo - 0875)

UNlT.l Ingroduction to OPP : Advantages ol OPP, the Object o.iented approach,
charaoleristics of object oriented languages : object, classes, inhe.ilance, reusability,
polyrnorphism and C++.

I

LSc.-ll (s4)



UNIT-ll Funclion: lrrnction declaration, calling lunclion, function definition, passing argumenls

to lunption, passing constant, passing value, leger6nce argument, returning by

reterence, inline funclion, lunction overloading, delaull argum€nts in lunction.

UNIT-lll Obj€ct and olasses, using the olasses, olass oonstruotor, class destruclor, object as

funclion argumenl, copy constructor, struct and classes, aray as class m6mbet,

static class data, static member lunolions, lriend lunotaon, lriend class, operator

ov€rloading, type ol inherilance, bass class deriv€ class, access p€rcifier, prolectedc,

member function.

UNIT-IV Poinlers & and ' operator pointer variabl€s, pointer to pointer, void poinler, pointer

and array, pointer and funclions, poinler and slring, memory managemenl, new and

delete, pointer lo object, this pointer, virtual lunction : virtual function, virtual member

lunction, accesses with pointer, pure virtual function.

UNIT.V File and stream : C++ steams, C++ manipulators, Str€am class, string l/O, char

l/O; object UO, l/O with muhiple objects, disk l/O.

FEFERENCE TEXT BOOKS :

1. Programmang in C++

2. Mastering in C++

3. Object O.iented Programming in C++

4. Lel !s C++

- E. Balaguruswami

- V€nu Gopal

- Robert Lafore

- Y. Kan€tkar

PRACTICAL WORK

1. Ths sutlicient Praclical work should be done for und€rstanding the pap€r 2.

2. Al l6ast five programs on each unit lrom unit 2 to unit 5 be pr€pared.

3. All practical |l,orks should be prepared in form ofprint ouls and be valuated whils
practical examination.

B.Sc.-ll (55)



INDUSTRIAL MICROBIOLOGY

Paper Tltle Time Mafl's

Firsl Environmental Microbiology and Biostatistics 3 hrs. 50

Second Microbial Physiology and lmmunobiotechnology 3 hrs. 50

PBACTICAL Examinalion 4 hrs. 50

(including sessionals) (40+10)

Nol€ : During Two monlhs Summer Vacation, students will visit some Industries. Helshe will
submit'Summer Job-Training Report'in B.Sc. llrd Year Viva Voce Exam.

PAPER . I

ENVIRONMENTAL MICROBIOLOGY ANO BIOSTATISTICS M.M.sO

(Paper Code - e876)

UNIT-I Our environmenl : Soil, waier and air. Concopt of environmenl in rclation lo microb€s.

Environmenljncluded physiological adaptalions in microorganisms: Natureot micrcbial
populalion in soil, waler and air. Biogeochemical cycling " Carbon, Nitrogen, Sulphur
and PhosDhorus.

UNIT-2 Populdlion lnteractions : Neutralism, Commensalism, Synergism, Mulualism, Anlago-
nislic rolationships. I\rycorrhizal associations. VAM and ils imporlance.

UNll-3 Nitrogen fixation by symbiotic and non-symbiotic microorganisms. Use ot microorgan-
isms as biofertilazers. Mass cullivation ot Rhizobium and Azolobacter. Use of blu6-
green algae as bioferlilizers.

UNIT-I Liquid waste disposal- Nature ol domestic and municipal wasle and sewage. Sewage

lrealment. Solid waste disposal. Melhods ot disposal of Agricultural waste,

uNIT-S Basjc idoa ot probability, normal, binomial and poisson distribution. Ivlean, Mode and
Median. Chisquare lest. Exponential and Logarithemic Funclions.

PRACTICALS
1. lsolalion ol Microorganisms from Air.

2. lsolation ol Microorganisms f.om Water.

3. lsolation ot l\ricroorganisms lrom soil.

4. Del€rmination of MPN ol faecal cohlaminants in water.

5. Measurment.& conlirmatjon of E eqli in water sample.

6. Biochemical lests lor idontification of enledc bacteria.
7. Study of Rhizobium from root nodul€s.

8- Study of symbiotic and non-symbiotic blu€-green alga6.

9. Problems based on the delermination of Mean, lvladian and Mode.
10. Problefts on Chi-Square Test.

11. Experiments lo demonstrate Symbiotic, Antagonistic acticvities and relations amongst
microbes and lheia interactjons with planls.

RECOMMENDED SOOKS :

1. Introdlction to Soil Microbiology by Marlin Al€xander.

2. General Microbiology by Pelczar, Reid & Chan.

B.Sc.-ll (s6)



3. Biolertilizers in Agriculture by N.S. Subba Rao.

4. Statistics by Mishra & Mishra.

5. General Microbiology, Vol. ll, by Power & Daginawala.

PAPER.II

MICROBIAL PHYSIOLOGY AND IMMUNABIOTECHNOLOGY M.M.50

(Papei code - 0gz)

UNlt-1 Diffusion, gaseous exchange, Osmosis, Plasmolysis, Eiochemical propertios ot

membeines, Passive and Aclive trnaport Inechanism. Rol€ of ionophores, group

translocation across lhe memberanes.

UNIT-2 Pholosynthelic microbes, Osygenic and non-oxygenlc reaction centre. El€ckon

lransport, Photophosphorylation, Calvin Cycle. Photor€spiration and ils significanco.

Effect of various laclors on rate ol photosynthesis.

Ul.llT-3 Respiration mechanisms - Breakdown ol carbohydrates through glycolysis, Kreb's

cycle. Fermentation. Penlose Phosphate Pathway. Fdrmentation ot alcohol, Citricacid
and acelic acid,

UNIT-4 Methanog€ns and Methylotrophs. Sulphur ulilizing baclgria. Sulphale r€ductlon

pathway. Economic importance ol Methylotrophs and sulphur utilizing bacteria.

UNIT€ History and Scope of immunology, Types of immunity. Antig€n-Antibody reaclions.

lmnunoglobulins - Structure and lunctions.

Production ol Vaccines and Monoclonal anlibodi€s.

PRACTICAL
l. lsolation ol photosynthetic bacteria and cyanobacleria lrom soil.

2. lsolation and characterisation of Methanogens.

3. Study ol Hydrogen-produclion by bactoria.

4. Measuremonl ot nitrale uptake by microorganisms.

5. Study ol nitrate and nitrit€ r€duction by microorganisms.

6. Demonslration ol 02 evolution during photosynthesis.

7. Demonst€tion of plasmolysis, osmosjs, active and passlvg i@nsport mochanism.

8. Testing ot Blood Groups.

9. Titration of Antigen and Anlibody.

10 Precipilation r€action of antigens and antibodies.

BOOK RECOI''MENDED :

1. Cell Biology by Pawar.

2. General Microbiology, Vol. ll, by Power and Daginawala.

3. lmmunology by Davis.

4. lmmunology by G.P. Talwar.
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BIOCHEMISTRY

PAPEN . I

ENZYMOLOGY M.M.50
UNIT-I INTRODUCTION

History, general charactedstics, nomenclature, IUB enzyme classifica on (ralionale,
over vtew and specific examples), signilicanc€ of numbering system. Definitions wm
examples.ol holoenzyme, apoenzyme, coenzymes. cofacloas, aclivalors, innrbjtors,
active site (idenlilicalion of groups excluded), metallo_enzymes, lnits o, anzyme
activity, specific enzymes, lsoenzyrhes, monomeric enzymes, oljgomeric enzymos
and multienzyme complexes. Enzyme specificily.

Hostorical perspective, nalure ol non_enzymalic and enzymatc catalysis_ Measure-
monl and expression ot enzyme activity,enzyme assays. Detinition ol tU. Kalat,
enzyme lurn over number and specific acjtivity. Rote of non_protetn organic morecutes
and inorganic ions coenzyme, proslhetic groups. Rote of vitamins as coenzymes
precursors (general lreatrnen0.

UI{IT.II ENZY'I'E CATALSIS

Role ol cotactors jn enzym€ catalysis : NAO/NADP+, F|\4N/FAD, coenzym6 A,
biocytan. cobamide, tjpoarnide, Tpp, pyridoxal phosphate, tetrahyctrorolate and meiat
ions wjth speciat emphasis on coenzyme functjons. Acid-base catalysis, covatenl,
proximny and orientaton effects, strain and distorlion theory. l\rechanism of aclton ot
chymotrypsin, carboxypeplidase, ribonuclease and lysozyme.

UNIT.III ENZYME PURIFICATION

Methods for isolalion, purificalion and characterjzalion of enzymes.

UNIT.IV ENZYME KINETICS

Factors alfecling enzym€ aclivity: enzyme concentralion, substrate concentralDn, pH
and t€mpedture. Derivatjon ol Michaelis_Menlen equation for uni-substraie reaclions.
Km and its signiticance. Line weaverBurk ptot and jts limitations. lmportance of Kca/
Km. Bi-subsfats reaclions-briet antroduction to sequential and ping_pong nechanism
wilh examDles.

Kinetics ol zero and fksl order roactions. Signilicance anc, €valuation of energy or
aciivalion and lree energy.

Rev€rsible and irrevorsibje inhibllion, compelitive, non-comp6litjve and uncomp6lrtive
inhibiiions. determinaiion ot Km & Vnlar in presence ancl absenco o, inhibitor. Aliosreflc
€nzymes,

UNIT.V INOUSTRIAL AND CLINICAL APLLICATION OF ENZYME.

lmmobilization ot enzyme and their inclustriat applications. production ol glucose trom
starch, cellulos€ and dextran; us6 of lactase in dairy inc,usky; produotion of gtucose-' lruclose syrup from sucrose; use prot€ases in tood, detergent anc, leather;duslrv:
medical applicatton of enzymes, use ol glucose oxidase in enzyme etectrodes,

B.Sc-Jl
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PAPER.II

INTERMEDIARY METABOLISM

UNIT.t INTRODUCTIONTOMETABOLISM

General tealures ot melabolism, experimental approaches 10 study melabolism; use

of intacl organism, bectedal mutants, lissue slices, stable and radioactive lsolopes

CARBOHYDRATE METABOLISM

Reactions and energelics of glycolysis. Alcoholic and lactic acid l€rmenlations Ently

of lructose, galaclose, mannose elc. Reaclions and energetics ol TCA cycl6.

Gluconoogenesis, glycogenesis and glycogenolysis, Reactions and physiological

signilacance ol pentose phosphate pathway Rogulalion ol Eycolysis and TCA cycle'

Photosynthesrs, a briel revrew.

UNIT.II ELECTROiI TRANSPORT CHAIN AND OXIDATIVE PHOSPHOFYLATION

Structure ol mitochondria, sequence ol eleclron carriers' 6ites ol ATP production,

inhibitors of eloctron transport chain. Hypothesis ol milochondrial oxidative phospho'

rylation (basic concepls). Inhibitors and uncouplels ol oxidative phosphorylation.

Transport ol reducing potentials into mitochondria-

UNIT.III LIPID METABOLISIU

Introduction, hydrolysis of triacylglycerols, l.ansport ol lally acids inlo milochondria.

0-oxidalion of saturated lalty acids. ATP yield lrom latty acid oxidation biosynthesis

ol saturated and unsalurated fatty acids. [/elabolism ol keione bodiss' ox;dalion ol

unsaturaled and odd chain latty acids. Biosynthesis ol triglyceides and important

phospholipids. glycolipids, sphingolipids and cholosterol. Regulalion ol cholesterol

melabolism

UNIT.IV AMINO ACID METABOLISM

General reactions of amino acid metabolism : transmination, oxodalive deaminatioh

and decarboxylation. Urea cycle. Degradation and biosynth€sis ol amino acids.

Glycogenic and ketogenic afiino acids.

UNIT-V NUCLEOTIDE METABOLISM

Sources of tho aloms in the

degradation ot Purines and

biosynthesis.

PORPHYRIN METABOLISM

Biosynthesis and degradaiion of porphyrins. Production of bil€ pigmenls.

PRECTICAL

Separaiion ol Blood Plasm and Serum

a. Estimation.of proteans irom s€rum

b. Determination ol albumin and AJG

Estimataon ot bilirubin (coniugated and

i. Estimation ol tolal lipids in serum

1.

2.

3.

pufine and pyrimidine mol6cul6s. Biosynthesis and

pyrimidines. Regulation ol purine and pyrimidine

by biurei and lowry methods.

rano.In sennn,

unconiugated) in serum.

by vanillin method,

M.M.50
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ii. Estimalion of cholesterol in 6erum.

4. Eslimation of lipoproteins in plasma.

5. Estimation ot lactic acid in blood bgfore and after exercise.

6. €stlmatlon ol blood ur€a nivogen |rom plasma..

7. S€paration and identilicalion ol amlno aclds by (a) paper chromatography and (b) thin-
layer chrorhalogEphy.

L Sepa.ation ol polar and non-polar lipids by lhin-layer chromalography.

L Eslimation of SGPT and SGOT in ssrum.

'10. a Assay ot serum alkalino phosphatase activity.

b. lnhibiton ot alkaline phosphatas€ activlty by EDTA,
' c. E tecl ot subsiralo concentGtion on alkalin€ phosphatase activity and detorminalion

ot ils K,i value.

11. a- Effsct of iemp€ralure on enzyme aailvity and determination ol activation enerov.

b. Efiec-t ot pH on enzyme aclivity and doterminatlon ot optimum pH.

c. EfieQt of enzyme concentration on enzyme actlvliy.

t2. a. Pr€paration of stafch from potalo and its hydrolysis by salivaly amylage.

b. Dglermlnauon ol achrornatic point in salivary amylase.

c. Ef6ct of sodium chloride onamylases.
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BIOTECHNOLOGY

PAPER . I

MOLECULAR BIOLOGY & BIOPHYSICS M.M.sO

UNIT-I 1. DNA : Slructure, typ€s and replication

2. RNA : Slructure, and tips and Function

3. Structure ol gene. old and new concepl.

UNIT-ll L Genetic code : Properties, codon assignnent, S€condary gsnetic code,

2 Prolain synthesis.

3. I\,4itochondrialgenome.

4. Chloroplast genome

UNIT-lll 1. G€ne Therapy

2. Transposable€lemenis.

3. DNA damage and repair

4. Tissue engineering: General Concept

tlNlT-lV L Law of Thermodynamics..

2. Beer lamberl's law

3. Radioisotopestechniqu6s.

4. Autoradiogfaphy

UNIT-V 1. Bjophysics Introduclion, scope and appticalion

2. Principle, structur€, lunctions of the {ollowing

a. Spoctroscopy b. Eleclrophoresis

c. Centrilugation d. Colorimet€r

e. Chromatography f. ELISA

Llst of Books :

1. C.B. Power-Cell Biology, Fkst Ediiion (2005), Himataya Pubtjshing Hous6.

2. Gerald Karp - Cell and Molecular biology, 4th Ediiion (2005).

3. Lewis J.Klein Smith and Valerie M.Kish-Princjptes ot ce and notecular biotogy-Third
Edition (2002)

4. P.K. Gupta- Cell and moleculaf biology, Sscond Edition (2003), Rastogi publicatjons.

5. Tortora, Funke and Case-Microblology : An introduction 6th Edition (1998), Bjnjamin/
C!mmlngs Publishing Co.

A Richard M-Twyaman-Advanced Molecular Biology, First South Asjan Edition (.t998), Viva
Books Pvt. Ltd.

7. K. Wilson and J.Walk6r :Principte and T€chniques ol Biotechnology and Molecular
Biolechnology.

8. Upadhya and Upadhya I Biophysicat Chemistry.

9. David, l. Nelson and l\,4ichael lr.Cox: Lebniger: principai ot Blochemlstry 4th Edition.
W.H. Freeman and Company, New York.
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PAPER - II

BECOMBINANT DNA TECHNOLOGY

MM'50

UNIT-I 1. scope and aim ol the Biolechnoi')gy

2.RecombinantDNATechnology:GeneralconceptandApplicationStrategiesot
recombinant DNA technology in Prokaryotes

3. Bestriction Enzymes : End O nublease (typo' Nomenclature' Restriction'

. Sequ€nce' and Cleavago Patteln)-

a Modilrcatron ol cut ends

b. Steps In gene clonrng

d. lsolalion of lhe desired gene'

4. CDNA Library, Genomic Library

UNlT"ll l. V€ctors (Animal and Plant vectors)

2. BacieriophageVectors

3. Introduclion of vectors into apropriale hosl

UN|T-llt 1. PCRr Procedure (denatufation' Annoaling' exiension)

2. TYPes of PCR

3. Applicalions Advantages and Limitation of PCR'

UNIT-M, Monoclonal Anlibodies : Strtlclure Production' Application'

2. ln vilro le ilization and embryo transler'

3. G€nome map and Genome Pfoiecl

5. APoplosts.

UNIT-V 1. Stom cell lechnology

2. Targeted Gene Transter

3. DNA {iigerprinting

4. Transgenic animals and Planls'

Ll3t or Books :

L B.D. Singh (2004) Biolechynology, Expan'jing Hotizons First Edition Kalyani Publishers'

Ludhlana,

2. .P.K. dupta (2005) Biotechnology and Genomics' Rastogi Publication' Me€rut'

3. StaD bury and Whiltaker' Principles oi Sierilization techniques' First Indian r€print Edition

(1997). Aditya Book (P) Ltd New Delhi'

4. L,E. Caslda' Industrial l\4icfobiology Edition {1994)

5. . A.H. Patel - Industrial Microbiology 4th Edition (2003)

6. K.S. Bilgrami and A K Pand€y - lntroduction lo Biolechnology Edition 2nd (1998)

7. u salyanarayan Biotechnology, First Edilion {2005} Books and Allied (P) Ltd' Kolkata

L Atul kumar and Vandana A Kumar (2004) Plant Biol€chnology and lissue culure'

Principlo and Perspectives, lntemalional Books Distribuiing Co Luchnow

8.Sct/
(62)



PRACTICAL LIST :

l. lgolation ol DNA.

2. lsolalion BNA.

3. Estimation ot ONA trom Plant Ce s.

4. Laminar Flow, Autoclavg, Ov6n Incubatoi w6ter bath Ou€b€c cotony counlor,
C€ntriluge, Sp€ctropholodmeter, Etectrophor6at€, Camora Lucida.

5. Exp€riments (at least. twc) on th€ basts ot et€ctrcphor€sls.

SCHEME FOi PFACTICAL EXAI'II{ATION

Tlm€ : 4 hrs.

1. DNA lsolatlon

2. RNA lsolEtlon

3. Practical based on Blophysics

4. Spotting based on papEr I and tl

(5 spolsl at least two from sach paper

5. Vlva - Voce

6. Rgcord / Sessional

10 mark6

10 marks

10 rnark6

'l0 marks

05 marks

05 marks

M.M. : 50
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