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\. To apptise students with Gandhian Life and his philosophy
2 To analyze Gandhian thoug,ts :
5t To know Gandhian views on politics, Saciety, Religion, Economics,
Calwre and E‘.nwrnnment |
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- Scheme of Examination

Examination will be held annually based on one guestion paper.

Maximum inarks for the question paper will be 100 which will have five

units, Ten multiple choice questions will be asked from each unit.,

3 Each question will carry 2 marks.

4. Minumum passing marks will be 36 1o declare pass.

5 Examination. will be OMR sheet based.

6 .. 1t is essential for a student to pass this paper within a period of three
years (peroid ol degree program). '
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7 | This paper will be compulsory for students of all the faculties of the

University from session 201 0-2().
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-~ SCHEME OF EXAMINATION

The Number of Papers and the maximum marks for each paper together with
minimum marks required {or a pass are shown against cach subijecls sepa-
rately. It will be necessary for a Candidate to pass in the theory part as well
as the practical part of the subject of a subject/Paper wherever prescribed
separately. Classification of successful candidate shall be as follows : '
of the aggrepgate candidate shall be as follows :
First Division 60% } (a) Part-1 Examination
Second Division 48%} (b) Part- [l Gxamination

- (c¢) Part-111 Examination
All the rest shall be declared to have passed (he examination, if they obtain
minimum pass marks each subject viz. 36% no division shall be awarded at
the part-f part-II examination. 5
The number of papers and practicals, Wherever prescribed, the duration of -
examination. Maximum marks and minimum pass marks arc shown in the
relevant syllabus,
A candidate shall be required to offer one Honours subject and one subsidiary

subject out of the following subjects :
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Subsidiary Subjects :

1. Physics 2. Chemistry
4. Zoology 5. Botany

3. Mathematics
6. Geology

{Thte scheme of examination, the course of study and text books for subsidiary
subjects of Honours Pt. I, II & Pt. III examination shall be the same are

prescribed for the Optional subject of the B.Sc. Part I, I & Pt. II Exarmination.)

Honour Subjects :
[. Chemistry 2. Mathematics

N.B. :- Candidates shall be required to offer the F. i '
_ owr/Five papers and Practicals
(wherever prescribed) of the Honours subject offered by him.

.. .
DISTRIBUTION OF MARKS

5. Nameofthe

! Duration  Max. i
No. Subjects/Papers Marks E:llsn-s
Vlarks

Compulsory Subject : ‘
l. General Hindji . 3 hrs

oo A 100 36

General English 3 hrs

: 100

Or (a) Elementary Hindi (In lieu ' *

of G. Hindi) '

Or (a) History of Indian Civilization

(In lieu of G. Hindi) . ‘

B.Sc. Hons.-P¢t. [

. Chemistry

Paper-II1 3hrs. - 75
Paper-IV  3hrs. - 75

Paper-I 3 hrs. 75
Paper-11 3 hrs. 75 }- 300 120

. . Practical , 10 hrs 100 40
pa Mathematics ‘Paper-I 3 hrs. 80
| Paper-II 3hrs.” &0
Paper-111 3 hrs. 80 400 160
Paper-TV. 3hrs. 80 |
- Practical 10hrs. 80
B.Sc. Hons.-Pt. IT
l.  Environmental Studics
_ 3 hrs. 100 36
2. Chemistry ."Paper-1 3hrs.” 75
- Paper-1l 3 hrs 75 300
. . 120
Paper-I1I 3 hrs. 5 '
Paper-IV 3 hrs. [a
Practical 10hrs. 100 40

| 1 =
Bl PP PRI il O P I Ll

M.D.S.U. Syllabus/ B.Sc. Hons./ 5

2. Mathematics Paper-1 3 hrs. &
Paper-Il 3 hrs, 80 .

Paper-I1l 3 hrs. L 400 160
Paper-IV 3 hrs. 80
Practical 10hrs. &0

B.Sc. Hons.-Pt. I1I : w B B

1. Chemistry Paper-I 3 hrs. 75
Paper-1f 3hrs. 75 300 120
Paper-IIl 3 hrs. 75
Paper-IV 3 hrs.. B

_ Practical 10hrs. 10007 40

2. Maihematics Paperl 3hrs. &0
Paper-Il 3 hrs. 80 s "
Paper-1II 3 hrs. E}} 400 160
Paper-IV 3 hr=. 80
Practical 1Qhrs. 80

Duration: 3 Hours

making studen
hension of the language and encouraging them

Min Pass Marks 26

M.M. 100

Objectives: This is Essentiall_';r a Language Based Course. It aims at

ts read English prose with a view to enlarging their compre-
to develop reading habits. It

also aims at giving themn basic skills in grammar widening their vocabulary.
The Question paper will consist of 100 multiple choice questions of 1 mark

each (OMR sheet system)

1.

Comprehension and Vocabulary

A. OQuestions based on content from the prescribed text

B. Ques,tinns based on a passagE from the prescribed text to t
' the candidate's comprehension and vocabulary. ‘

C. Questions based on an unseen passage to test the candidat

comprehension and vocabulary.

(There will be text of essays and short stories between 100 and 12(
pages in length. The text book prescribed is "Language Througt

Grammar

A.  Prepositions

B. Direct & Indirect Speech
C. - Active-Passive Voice
D. Joining Sentences |

Literature" (OUP, NEW DELHD

5 marks
5 marks

5 marks
» 5 marks

15
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E Elemenis of a sentence 3 marks
I Transformation of Sentences - S marks
G Moaodals 5 marks
H Tense Usage 3 marks
I Determiners - 5 marks
L. Common errors in Englislh 5 rnarks

Bools recommended

1. A.J, Thomson and A practical English Gramar
A.V. Martinet

P S. Pit Corder

3. Bhaskaran and
_ Hnrdburgh
4. ' T.LH. Smith Pearce

LK. Sharma and
V.D. Singh

Lh

(Oxford Paper Back)

Intermediate English Prﬂctlce Book
(Orient Longman) '
Strengthen Your English
(OUP1973)

The English Errors nf’ Indian Students (OUP)
A Practical Course of English
(Ramesh Book Depot, Jaipur)
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(EISTORY OF INDIAN CIVILISATION

(in lieu of compulso - e
ry subject U ind: :
Stheme of Examination Ject of General Hindi and Foreign Students)

Min. Pass Marks 36 5o

: Duration: 3 h '
Fhere will : g2 e -

tll be following three parts in the question paper of this zllb?:c: ”

. PartA
Note : Part A will contain 10 ioh i ot
question in all. candidate are required to

st . .
~ attempt all question in 2C words each. All questions carry equal marks

M.D.S.U. Syllabus/ B.Sc. Hons. /9

i

Part B arks — 20

Part B will contain 05 question having one internal choice.
Candidate are required to attempt five questions 50 words each. All

questions carry equal marks.
Part C : Marks — 60

Part C will cantain 03 questions in all. Candidate are required to
atternpt 03 questions in 400 words each. All questions camry equal marks.
HISTORY OF INDIAN CIVILISATION
- Part'A :
Outline of Historical Development : Indus Valley and the Aryans. Rise
of Territorial States, Rise of Empires-Mauryas, Gupta, Kushan & Vardhana.
PartB' - "
Emergence and Impact of fslam, the Rajput and Akbar. The British
Impact. The National Movement Tilak, Gandhi and Nehnit.
: Part \C’ ' -. ; :
Social Life and Cultural Heritage : Family, Caste, Education, Buddhism
and Jainism, Bhakti Movement, Literary and Art Heritage. Epics, Kalidas.
Tulsidas, Tagore, Sanchi Ajanta Tempie Architeture, Mugha! Architecture

Rajput and Mughal Painting. ‘
3. B.SC. (HONS) PART - I CHEMISTRY

) Scheme of Examination for B .Sc.(Hons.)Part-I Chemistry

PaperNo. | Paper Name Max. Marks| - Duration
I . Tnorganic Cheristry : 75 3 Hrs..
Il Organic Chemisiry o 75 - 3 Hrs.
11| Physical Chemistry Rl 75 3 Hrs.
v Instrumnental Methods of Analysis 75 3 His. .
A4 Practicals - . e 100 10 Hrs.
| ) e \ (Distributed
, it ¥ over two days)
Grand Total _._400 | :
PAPER-I INORGANIC CHEMISTY
Duration 3 hrs. . | . .- Max.Marks: 75

Note: Each theory papet is divide&.iﬂt;: three independent unils. The
question paper is divided into three parts Pact-A, Part-B and Part-C. Part-A(1>

marks) is compilsory and contains 10 questions (20 words) at least three questions

from each unit, each queston is of 1.5 mark. Part-B (15 marks) 1s compulsory
Candidate is required to

and contains five questions at least onc from each unit.
attempt all five questions. Each nuestion is O

£ 3 marks (50 words). Part-C (45

m—r — e —— = ——
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narks) contains six qitestions two

ttempt three questions one from ea
vords).

from eacl) unit. Candidate
ch unit.

. Unit-I | :
. Atomic Structure

ldea of de Broglie matter waves. Heisenbern uncertainty

tomic orbitals, Schrodinger wave equation, significance of yr and -

umbers, radial and angular wave functions and probability distributi
hapes of s, p, d orbitals. Aufba

u and Pauyli exclusian principles,
wiltiplicity rule. Electronic.confi

guration of the elements, effective muisar
harge.
3 Chemical Bondiig
‘ Covalent Bond — Valence bond theory and its limitations, directiuna!
waracteristics of covalent bond, various

types of hybridization and shapus of
mple inorganic molecyles and ions. Valence shel] clectron pair repulsion

/SEPR) theory to NH, 1,0, SF,,CIF,, ICL,, and H,0, MO theory,
monucicar and heteronuclear (COand N

O) diatomic molecules, multicenter |
inding in electron deficient molecules,

| -bond strength and bond Encrgy,
Teentage ionic character from dipole inoment and electronegativity difference.
Ymparison of valefice bond and molecular orbital theories,
Unit-J§ | :

Periodic Propertics.

Atomic and ionic radii, ionizatjon energy,
ctronegativity- definition, methods of determination
sle, applications in predictin

s-Block Elements
Comparative study, dj
vation and complexation tendenci
}introduction to alklys and aryls. el 5
| P-Block Elements - ' e
Comparative stud

electron affinity and

and trends in periodic
E and explaining the chemical behaviour,

¥ (including diagnné[ reiatinnship} ﬂjfgruups 13-17

IS required Lo
Each question is of I3 maiks (400

princisie,
NS TE AT ITRY
QU L,

Flungis

solids, -polarizing power and
Metallic bond-free electron, valence bong
al structures,

Irisability of jons, Fajan's rule.
band theories. Defects in cryst

-_--_._I'II-'.
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' forces.

B Weak Interactions- Hydrogen bundlrfg_,.\r'ﬂﬂ der j\h"ﬂlﬂlfﬂl principle),
f“‘ Fullerenes. carhides, fluorocarbons, silicates (Struc uh o
[ 1 ¥ : , =
etrasulphur tetranitride, basic properties of halogens, interhalog,

polyhalides.

D. = Chemistry of Noble Gases

\Stry n, siructure
Chemical properties of themoble gases, chemistry of xeno .

S ds. :

‘ ding in xenon compoun o ive Tin and Lead.
~;ﬂd o (‘I?emislw of organometallic compounds of Lithium, Zing,

= P EL =

PAPER-II ORGANIC CHEMISTRY

: Max. Marks: Fir,
[}uratiunN3 :Lrs.Each theory paper is divided into three indep?geit L(]::m]fﬁ:t‘h.:
QLc: : 3 n drt-L. i
uestion paper is divided into thrﬂe.parts Fart—{u, PaiUBwaards) at least three
?15 marks) is compulsory and contains 1{_} questions {Hk PaH_B(1S rHarke)is
uestions from each unit, cach question is of 1.5 mark. ﬂch e e
- ulsory and contains five questions at least one from F; narks .(SD words).
;:: rI:puirecl to attempt all five questions. Each question is 0 ) :IIIllil Candidate is
P rlflC (45 marks) contains six questions 1wo From_ea; 3 ule:stinn e of 15
a'Cluinatl to attempt three questions one from each Usit. Lach q
re -
marks (400 words). SR
e and Bonding | : 1ocalized
* Is-lt;;;::;il;atiun bond lengths and bond anglies_. bﬂnd;ilc;::} 2'{11”51{}“
; tera ;
. ~mical bond, van der Waals m
and delocalized chemica -

: n bonding.
h onjugation, aromaticity, inductive and field effects, hydrege
erc ) ] -
B}’P MZchanism of Organic Reﬂ"?tlnns vements with” arrows,
4 Curved arrow notation, drawing electron Mo S neterolitic bon
half- headed and double headed arrows, homolyt ]Chi?.:l '; es of organic
ba kin Tyi::es of réagents-electmphiles at_ld nI:IGIEUP ‘;‘5' gyza'rbncatiil"S,
reat_ Es Energy considerations. Reactive mtermediate o BRI
'C ]D . ' = 9 WI -
:ﬂbaniuns free radicals, carbenes, arypes and m.tre?:s( el
Assigning f:;,nngj charges on intermedmtes-ancl other ton : I:-nducts ——
" Methods of determination of reaction mechamsr:'l tp o .
- ineti chemical studies).
: 2 di i ffects, kinetic and stereo
inlermédiates, 1sotope e 2 _
€ w SAeEEoChEn Y ufﬂtgﬂ_ﬂlﬂ C?:T[i';;nl::;sm Optical isomerism-
* " a EE Ll 3
ncept of isomerism. YRES, . - enic centre
] msi?‘ syn?melry molecular chiralivy, ﬂnantmmmb,h_s.tel'.rtlzzsleculeg wm:
\ Et’_‘::ﬂl activity, properties of enantiomers, chiral an:ii ac dl'?stereumers il
apticai ¢ y . d ervihro ai :
: ers, threo and ery R .
e nic centres diastereomers, L : : cemization.
e hiuecz[geresulutiﬂn ol enautiomers, inversion, retention and ra
compounds, - -

=—
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Relative and absolute configuration, sequence rules, D & Land R & S
systems of nomenclature.
Geomelric isomerism- determination of configuralion of geometric

isomers. E & Z system of nomenclature, geometric isomedsm in oximes and
alicyclic compounds. ' '

Conformational isomerism- conformaltional analysis of ethane and n- }
butane, conformations of cyclohexanc, axial and equatorial bonds, conformation

of mono subsututed cyclohexane denvauves. Newman projeclion and Sawhorse
formulae, Fischer and flying wedge formulac.
Difference between configuration and conformation.
' ' Unitl
Al Alkanes and Cycloalkanes :

TUPAC nomenclature of branched and unbranched alkanes, the alkyl

groups, classification of carbon atoms in alkanes, Isomerism in alkanes, sources,
methods of formation (with special reference 10 Wurtz reaction, Kolbe reaction,
Corey-House reaction and decarboxylation of carboxylic acids), physical
properties and chemical reactions of alkanes. Mechanism of free radical
. halogenation of alkanes: orientation, reactivity and ‘selectivity.

Cycloalkanes- nomenclature methods of formation, chemical reactions,
Baever’s strain theory and its limitations. Ring strain in small rings(cyclopropane
and cyclobutane), theory of strainless rings. The case of cyclopropane ring:
_banana bonds.
"B, Alkenes _ - D

Nomenclature of alkenes, methods of formation, mechanism of
dehydration of alcohols and dechydrohalogenation of alkyl halides,
regmoselectivity in alcohol dehydration. The Saytzeff nule, Hofmann elimination,
physical properties and relative stabilities of alkenes. Chemical reactions of
alkenes-mechanisms involved in hydrogenation, electrophilic and- radical

additions. Markownikoff’s rule, hydrobcration-oxidation, oxymercuration- -

reduction. Epoxidation, ozonolysis, hydration, hydroxylation and oxidation

with KMnQO,. Polymerization of alkenes. Substitution at the allylic and vinylic-

positons of alkenes. Industrial applications of ethylene and propene.
C. . Cycloalkenes, Dienes and Alkynes | |
Methods of formalton, conformation and chemical reactions of

cycloalkenes : )

| - Nomenclature and classification of dienes: isolated, conjugated and

‘cumulateq dienes. Structure of allenes and butadiene, methods of formation,

polymenzation, Chemical reactions-1,2 and 1,4 additions, Diels-Alder' reaction.
' Nomenclature, structure and bonding in alkynes. Methods of formation.

Chemical reactuons of alkynes, acidity of alkynes. Mechanism of electrophilic

and oucleophilic addition reaction, hydroboration-oxidation, metal-ammionia

reductions, oxidation and polymerization. "
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Unit-11I
Arenes and aromaticity _ _
& Nomenclawre of benzene derivatives. The aryl group. Ar;m};::z |
nucleus and side chain. Structure of benzene: molecular formula and ke

structure, Stability and carbon bond lengths of benzene, resonance structure,

N kle rule, aromatic ions
Aromaticity: the Huckle niie, aro [ONS. _ |
B. “aromatic electrophilic substitution- general pattern of the mechanism,

role of o' and @ Complexes. Mechanism of nitration, halngen_aﬁon, s_ulTuﬁinaiuT,
mercuration and Friedel-Crafts rcaction. Energy profile dlagra_rm.S_ ;E chaiﬁ
and deactivating substituents, orientation and ortho/para rallo, 51

tions of benzene derivatives. Birch reduction. -~
Téac l Methods of formation and chemical reactions of alkylbenzenes,

" alkynylbenzenes and biphenyl.

D. Alkyl and Aryl Halides | . | _
Ncuklylenclalura and classes of alkyl hahd&,\Me.ﬂmds of formation,

chemical reaction. Mechanisms of nucleophilic subs_tif‘mnn reactions of alkyl
halides, SN2 and SN! reactions with energy profile diagrams. 2
Polyhalogen compounds: chloroform, carbon letr?chlnn_e. o
Methods of formation of aryl halides, n‘ucleur and side chain reac m%
The addition elimination and the el_iminauun—addmun mechanisms
ili ic subslilution reactons. _
nuﬂenphlé’::l::iizﬂ;:ctiviﬁcs of alky] halides vs allyl, vinyl and aryl halides

Synthesis and uses of DDT and BHC.

PAPER-III PHYSICAL CHEMEISTRY

Marks: 75
Duration 3 hrs, _ s .‘ll‘qi*lltl il
Note: Each theory paper is divided into three indepéndent uni .
question paper is divided into three parts Par-A, Part-B and Pari-C, Part- ﬁg 5
marks) is compulsory and contains 10 questions (20 wcmilg) at li; mme E:.j:jls:my
; ion i ark. Part-B (15 marks) 15 0
from each unit, each question IS of 1.5 m B : . _
and contains five questions at Jeast one fru'm e?;h um}t{.é C‘gt{';d:f:rl:;: r;aqilr(ﬁ E
attempt all five questions. Each question 1s of J M2t . Skudsall
marksf; contains six questions (wo from each anit. Candidate is required to

atiemnpl three questions one from each Ul:ﬁj.r. Each question is of 15 marks (400
words). | | —
A. Mathematical Concepts and Computers

Mathematical Concepts o _ |
- Logarimmic relations, curve sketching, linear, graphs and

tati i I x X®, sl 0g X;
calculation of slopes, differentiation of functions like k_, €% X', sml X, log

P 1] T 1T e T T LT TR T

I-I-I-I-.--..._-._. grm e s

nTs

- B I o S EWMerEALE ETE W LT T e T e ——
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maxima and minima, partial differentiation
of some uselul/relevant lunctions;
Probability.

(b) Computers

General introductontocom
hardware and software, in
introduction 16 computer |
B. Colloidal State

Deflinition of colloids, classification of collaids.
Solids in liquids (sols): properties- kinetic, optical and electrical
. of colloids, protective action, Hardy-Schulze law, gold number.
" Liquids in liquids (cmulsi:':ms);
, Emulsifier. '
Liquids in solids (gels): classification,
inhibition, general-applications of colloids.

and reciprocity relations. Inlegration
permutations and combinations. Faclorials.

puters, different components of a computer,
put-output devices; binary numbers and arithmetic;
anguage. Programming, operating svsiems.

; Slability
types of emulsions, preparation,

preparation and, properties,

Unit-1X
Al Gaseous States _ ;
Pestulates of kinetic theory of gases, deviation from ideul behaviour,
vander Waals equation of siate. i

]

Critical Phenomena: PV isotherms of real
the isotherms of vander Waais

and vander Waals consiants, th
of state,

gases, continuity of slates,
equation, relationship between critical constant

€ law of corresponding states, reduced Jquation

Moelecular velocities: Rool mean Square, average and most probabie |
veloctties. Qualitative discussion of the Maxwell's distribution of molecular

velocities, collision number, mean frec path and collision diameler. Liquefaction
of gases (based on Joule Thomson effect).

B. Ligwid State | _ . |
Intermolecular forces, structure of.liquids (a qualitative description)

Structural differences between solids, liquids and gases. -

" Liquids crystals: Diiference between liquid crystal, solid and liquid

Classification, "struclurg of nematic and cholestric phases. Thermograpliy and
Neven segment cell, B

: Unit-ITX . | ‘ |
A Solid State = - I
Definition of space lattice, unijt-cell. E | :
Laws of crystallography- (i} Law of' constancy of interfacial an gles (ii)
Law of rat‘on

in

ality of indices (i) Law of Symnetry. Symmetry elements
crystals. !

X-ray diffraction by crystals.” Derivalion

_ on of- Braglg cquaiton,
Delermiration of crystal strueture of NaCl, KCi and CsCl (Laue’s methed and

nubie. method). Insulators, semj conductor and super conductors.

_,—-niﬂmﬂﬂl-_
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. 3 . ssification of
Catalysis, characteristics of catalyzed reactions, classifica
catalysis, miscellaneous example, cnzyme cal.‘:}l_}fSlS_- Pensisias
i3 Solutions, Dilute Solutions and Colligative l':l:l[.] ‘ S——
Ileal and non-ideal sotutions, methods of expressing conce
solulions, activity and activity coelficient. S T T
- o igati crlies 5 law, 5
Dilute solution, colligative prop Sy . { osmdlic
of vapour pressure, molecular weight determination, Osmﬂmls,l l:t‘;ﬂ’ U“ Esmt;‘lic
z . = > elaen roi
S mON e nt, determination of molecular weig :
sressure and 1its measurement, MO : crimental
:-'I'L!"i'illl'l..! Glevation of boiling point and depression i Iarm.zmg pomt: AR
methods for determining various Cﬂmgal.wf: pm.Pc-mﬂs- d association ol solules,
Abnormal molar mass, degree ol dissociation and asso

' | IS
PAPER-IV INSTRUMENTAL METHODS OF J:IN;E?I;};ST e
IVEX. € Ma Fa
Duration 3 hrs. | € | | 1 S 1
L Note: Each theory paper is divided into three mdc:pcndtéu 1;m1:;1£||1;
- | | - arl-C. Parl-
question paper s divided into three parts Fl’ﬁrl-:‘-"k, Pan-B ﬂndl Ed‘:l“"ee it v
marks} is coimpulsory and containg 10 questions (20 words) at cas s m(;]_m:v ore
| o - . : ™
from ¢ach 1mit, each question is of 1.5 mark. Part-B (15 marks) l-‘: Euire!:l B el
contuins five questions at least one from each umt. Candldagcls;';.q ol
all five quesiions. Zach question 15 of 3 mﬂrksl (30 w:mrds):‘ .;1“1- ,umn " 'um;,:
contains £ix yuestions two from each unit. Candrdale s I'EEIUI!‘EE}DI{‘.I a o |
| | S Y on 1 : words).
yuestidng one from each Unit. Each question is of 15 marks (4
Unit-I | idon
A Atlomic Absorption Spectrometry: Principle and m:«:;:rum_cl; dﬂl:L.
- f = ! 3 . i . irial wa a,
lcati inati senic, cadimium and mercury 1n 1ndus wasl
application, determination of arsentc, . e et
!LI,EJ copper and iton in sewage elNoents, boron in water, iron and magne
L L i
oloa],

i Flame photometry: Principle, instrumentation and upl]lmm:"-]sﬁa~ic
Iij- Electrochemical Methods of Analysis: D.C. Polarography: Las

i : imenlal technique,
principle, types of currents, dropping mt(:rcu:'j}f ?lm::m:;\s;;zﬁij;;?wave équm?un,
ial, i ' ion {(no derivation). _

hall wave potential, ilkovic equalio 1 (e Ivatic peneC

[ i1s 5 S| ication in qualitative and qua
maxima and its suppression, applic ‘ -
aNoys, mixturcs and organic compounds. Normal pulse polarography

‘ ey 1c principle
A igh performance liquid chmmatngrnphy‘(HPLC}: Ba:,l:p;n'm]:nr
II1:I}L'|E of separation. instrumentation with particular rui.crem:e tc; péng *1|1-Ll}r[i|:
colunins. detectors, inlugrillﬂl‘s, recorders, comparison with £
applications. | _ —
‘llipi L Gas Liquid Chromatography: Introduction, Chmf:e of syslem

: ' ilati atve : 5.

instrumentation, applications, qualitative a}nd quantilative d_nall?;s- - —
C Gel Permcation or Size Exclusion Chromatography:
theory and application. -
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p. Ion Exchangers:Introduction, types calionic, anionic, chelating and

liquid ion exchangers, preparation, action and pronerties of exchangers and
application of ion exchangers.

E. Solvent Extraction: Introduction, principle, factors enhancing solvenl
extraction, ion association complexes, applications of solvent extraction.
F. Z.one Electrophoresis: Introduction, factors affecting ionic migration,
detection of separated components and applications of zone eleclrophoresis.

| Unit-I '
A Thermogravimetxy (TG} and Derivative Thermogravimetry

(DTG): Principle, technique and instrumentation, types of balance, faclors
influencing TG curves, application to analysis and kinetics.

B Differential Thermal Analysis (DTA): Principle, technique and
instrumentation, factors influencing DTA curves, applications.
. Differential Scanning Calorimelry (DSC): Principle, technique and

instrumentation, comparison with DTA, Factors, Influencing DSC curves and
applications. ‘

D. ' Radio Analytical Method of Analysis: Law of radio active decay,
detection of radiations, iypes of measuring instruments, principle of eperalion
and uses, G.M. tubes and their characteristics, ionization chamber, proportional
counters, scintillation counter. solid state deleciors, calibration of counting
equipments, determination of absolute disintegration rates, |

E. Active Analysis: Principle, various methods of activation methodology,
advantage, limitations and applications, isotopic dilution analysis and mdio
immunoassay analysis.

BOOKS RECOMMENDED:

i. ~ Fundamentals of Molecular Spectroscopy G.M. Banwell, McGraw Hill,
N.Y. 1972 '

2.  Introduction to Molecular Spectroscopy G.M. Barrow; McGraw Hill N.Y.
1972 .

3.  Spectroscopy and Molecular Structure G.W. king. Hold Richart and

Winston, N.Y. 1964 |
Molecular Structure and Dynamic W.H.Glygare, Prentice Hall, 1978
Spectroscopy, Yols, 1&I1 walkerand H. Stcaw, Chapman and Hall 1962
© . Molecular Spectroscopy J.D. GraybealMcGraw Hill 1988
-Guide to Aclivation Analysis, W.S. Lyon Ir.D. Van Nostrand Company.
Instrumental Methods of Chemical Analysis, G.-W. Ewing McGraw Hill
Book Company inc. 1975 :
9. Polarographic. Technique by Miltes L. (Interscience Publishers.)
10. ‘Treatise on Analytical Chemistry, Part I'Vol.5 Ed. I M. Koithoff and Irving
- Interscience Publishers, 1964
11. Modemn Methods of Chemical Analysis at R.L. Pecsokand, L.D. Shields,
John Wiley and Sons Inc. ;

0N o b
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12. AText Book of Quantitative Inorganic Analysis, Al Vogel. Longman.
13.  Analytical Chemistry S.M. Khopkar.

14. Inorganic Ther.nogravimetric Analysis Duval.

15. Thermal Analysts T. Danrels.

16. Diflerential Analysis Mackenzie.

17.  Solvent Extraction in Analytical Chemistry, G.H. Morrison and Fres.er,
John Wiley and Sons Inc. .

18. Exchange and Solvent Extraction. J.M. Marinsky and Y. Parcus, Marcel
and Deccar . _ ’ : _

19. Exchange and Separation in Analytical Chemistry. Q. Samuelson, John

- Witey and Sons Inc. o
20. Polarography by Kolthoff I. M. and Lingane.J. (Interscience publishers)

- PAPER-V
FRACTICAL
Max. Marks: 100 Time: 10 Hours
Practicals
1. Inorganic Chemislry

Semimicro Analysis- Separation and idenlification of six ions cation
analysis from Groups L, IT, IIL IV, V and V1. anion analysis including interfering
ragdicals.

2. Organic Chemistry
{A) Laboratory Techniciues. (Any six)

(a) Calibration of Thermometer

80-82" (Naphthalene), 113.5"-114° (Acetranilide),

132.5-133%urea), 100" (Distilled Water)

(b} Dectermination of Melting Point _ ‘

(Naphthalene), 80-82", Benzoic acid 121.5-122",
Urea 132.5-133° Succinic acid 184.5-185° .
Cinnamic acid 132.5-133°, Salicyclic acid 154.5-158",
Acetanilide 113.5-114" , m-Dinitrobenzene 90"
p-Dichlorobenzene 52°, Aspirin 133"
(¢) Determination of boiling points
Ethanol 78¢, Cyclohcxane 81.4% Toluene 1 il.6°, Benzene BO°
{d) Mixed melting points
Urea-Cinnamic acid mixture of various composition (1:4,1:1,

4:1)
(e) Distillation

\l

Simple distillation of cthanol-water mixiure using water condenser. -

Distillation of nitrobenzene and aniline using air condenser
() Crystallization
Concept of induction of cr}'stalliznliﬂn,

e e e e e e
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(©)

(h)

"-__._ - =

Phthalic acid from hot waler (usin,t_i fluted Aler paper and
stemless Tunnel)

Acelanilide lrom boiling cthanol
Benzoic acid from water

(z) Decolourisation and crystallization using charcoal
Decolourisation of brown sugar (sucrose) with animal charcoal
using gravily (ilration. Crystallization and decolourisation of
impure naphthalene (100 g of naphthalene mixed with 0.3 g if
Congo red using [ g decolourizing carbon) from ethanol.
Sublimation {Simple and Vacuum) '

Camphor, NEphU]d[EI‘IE Phthalic acid and Succinic acid.

B} Qualitative Analys:s

Detection of extra elements (N, S and halogens) and functional gmups
(phenolic, carboxylic, carbonyl, esters, r:arbnhydrates amines, amides,
nilrg and anilide) in simple organic compounds.

Quantltatlve Analysis: Separation of cations and anions by

(1) Paper Chromalography

(tt) Column Chromalography-Ion exchange

(tik) Isolation of cafleine from tea leaves.

(iv) Isolation of casein from milk (the students are reqmrr-.'.d Lo try
some typical colour reactions of proteins). .

(v} Isolation of pipenne from black pepper.
PHYSICAL CHEMISTRY (ANY FIVE)

To delermine the specific reaction rate of the hydrolysis of methyl
acelate/ethyl acelate catalyzed by hydrogen ions at room temperature.

To study the effect of acid strength on the hydrolysis of an ester.

To compare the strengths of HCI and H,S0, by studying the kinetics
of hydrolysis of ethyl acetate.

To 5ludy kinetically the reaction rate of decomposition of iodide by
H.O,. '

Tu study the distribution of iodine between walter and CCl,
To study the distribution of benzoic acid between benzene and water.

To prepare arsenious sulphide sol and compare the precipitating power
of mono-,bi- and trivalent anions. ;

To detﬂrrmne the percenlage cumpusmun of a given mixture {(non
interacting systems) by viscosity method.

To determine the yiscosity of amyl alcohol in water at different
concentrations and calculate the excess viscosily of these solutions,

10. To determine the percentage composition of a given binary mixture
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by surface tension method (acclone & clhyl methyl ketone).
Distribution of Marks Max. Marks: 100
Inorganic
Semimicre Anatysis-30 (05 marks cach for one ion)(No negatve marking)
30 16x5)

Organic
(A) Three laboratories technigues - 15 each (15x3=245)
{B) Qualitattve Analysis
Two functional Groups - 08
(C) Qualitalive Analysis
~ One experiment - 07
Physical
One experiment is to be performed - 25
Viva- |0
Record - 05
( 4. MATHEMATICS |
SCHEME |
. Paper Nomenclature Teaching Examination Max.Maiks
: Hrs./Week  Duration
I HIGHER ALGEBRA 5 3 100
ii CALCULUS 5 3 00
[I1 GEOMETRY AND VECTOR 5 3 [ 00
CALCULAS |
IV DISCRETE MATHEMATICS 5 3 100
\Y MATHEMATICAL STATISTICS 5 - 3 100
| - Max. Marks 500
Max. Pass Marks 200
PAPER- I
HIGHER ALGEBRA
Duration:3Hrs. Max.Muarks: 100

Note. Paper is divided into three independent units. The question paper is divided
mto three parts

Part-A, Part-B and Part-C,

Part A-(20Marks) is compuisory and contains 10 questions (50 words) al leasl
3 questions from each unit, cach question is of 2 marks.

Part B- 20Marks) is compulsory and contains 5 questions (Il]f'[l words) at lcast
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ne question from each unit, each question 1s of 4 marks.
'art C(60Marks) contains 6 questions two from each unit. Candidates required to
ttempt 3 questions, one from each unit. Each question is of 20 marks (400 words).
UNIT-1
Jumber system, basic binary operations on the set of integers, ordering of the integers,
nequalities, well ordering principle, mathematical induction, division algorithm,
livisibility principle, and their distributions, greatest common divisor, least common
nultiple, Euclidian algorithm, fundamental theorem of arithmetic, Fibonacci
equence, linear Diopbantine equations, Diophantine equations of second degree,
reneral integer solutions of the equations of x2 + )P+ =w?, (.r. yz,w=Lx
+7 =w" prime numbers, Goldbach conjecture.
UNKT X
“ongruence’s special divisibility test, Chinese reminder theorem, congruence ofhigher
Jegree, Fermat’s theorem and its applications, Euler’s ¢ function, perfect numbers.
Continued fractons: Conversion, quadratic surd, convergents, formation of
-onvergents, property of convergents, recurring continued fractions, relation
Letween successive convergents, complete quotient, relation belween
convergents and fraction, the difference. . | :
Recurring series: Order and sum of a recurring series. summation of series.
Theory of equations: General properties of equations, character and position of
the roots, representation of equations and its roots graphicaily.
: J UNIT-1 ,
Relations between roots and coefficients, symmeiric functions of roots,
transformations of equations, Solutions of cubic equations, solutions of
muitivariable linear equations using_vedic mathematics and other methods.
Note: Use of vedic mathematics metheds should be promoted.

. PAPER-]1

: CALCULUS

Duration:3Hrs. T - Max.Marks:100
Note. Paper is divided into three independent units. The question paper is
divided into three parts ' '

Part-A_ Part-B and Part-C.

Part A-(20Marks) is compulsory and contains 10 questions (50 words) at least
3 questions from each unit, each question is of 2 marks.

Part B- (20Marks) is compulsory and contains 5 questions (100 words) at least
one question from each unit, each question is of 4 marks. '

Part C-{(60Marks) contains 6 questions two from each unit. Candidates required to
attempt 3 questions, one from each unit. Each question is of 20.marks (400 words).
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UNIT -1
Tangents and normals, pedal equation, Derivative of the length of an
arc,maxima, minima and saddlie points of functions of two variables, Lagranp2’s
multiplier method, expansions, partial differentiation, Euler’s theorem on
homogeneous functions.

UNIT-II
Curvature, various formulae, centre of curvature, chord of curvature and related
problems, evolutes, envelopes, asymptotes, concavity and convexity, singular
point, double point, curve tracing (in Cartesian and polar co-ordinates.),.
Facobians , Beta and Gamma functions. ' N
Double and triple integrals, Dirichlet’s integrals, change of order of integration in
double integrals, quadrature, rectification, intrinsic equation, volume and surfaces
of solids of revolution.. ) _ N '

PAPER-11]

GEOMETRY AND VECTOR CALCULUS
Puration : 3 Hrs.

Note. -~ Paper is divided into three independent units. The question paper is
divided into three parts

Pat-A, Part-B and Part-C.

Part A(20Marks) is compulsory and contains 10 questions (50 words) at jeast
3 questions from each unit, each question is of 2 marks. '

Part B- (20Marks) is compulsory and contains § questions (100 words) at least

one question from each unit, each question is of 4 marks.

. Part C{(60Marks) contains 6 questions two from each unit. Candidates required to
"attempt 3 questions, one from each unit. Each question is of 20 marks (400 words).

‘ | UNIT -1 _ 4
Ellipse and hyperbola: Various properties of ellipse and hyperbola.

ordinates of the center, equation of the conic referred to center as origin,

asymptotes of a conic, lengths and position of axes of a standard conic,

eccentricity, foci, directrices, axis, latus rectum of a conic, vertex and focus of

the parabola, tracing of ellipse and hyperbola. . :

The polar equation of a conic: Polar co-ordinates, polar equation of a straight

line , circle and conic, focal chord, auxiliary circle, tracing of conic /r=1+¢e

cos, tangents, asymptotes, perpendicular lines, normal, polar to a conic.
B i UNIT-1I g

Sphere: Plane section of a sphere, tangent plane, pole and polar plane,

orthogonal spheres, radical plane, radical centre. * ‘

Max.Marks:100

- General equation of second degree:. Tracing of conics, center of a conic, co-
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Cone: Reéciprocal cone, right circular cone, enveloping cone.

Cylinder: Right circylar cylinder, enveloping cylinder.

Central conicoids: Ellipsoid, tangent plane, polar, polar lines, eaveloping cone,
enveloping cylinder, section with a given center, normal, conjugate diameters
and diametral planes and their properties, general equation of second degree in
three dimensions, intersection of a line and a conicoids, tangent lines and
tangent plane, condiiion of tangency, plane section with a given cenler diametral
plane, prin¢ipal planes and principal directions.

UNIT-IH
Vector dilferentiation: gradient, divergence and curl, identitics involving these
operators and related probilems.

Vector Integration: Line and surface integral, theorems nf Gauss, Green’s
and Stoke’s and problems based on these theorems.

PAPER - IV
| ~ DISCRETE MATHEMATICS _
Duration:3Hrs. ' | Max.Marks:100

Note. Paper is divided into three independent units. The question paper is
divided into three parts

Part-A, Part-B and Part-C.

Part A-(20Marks) is compulsory and contams 10 que'-:tmns (50 words) at least
3 questions from each umit, each question is of 2 marks.

Part B- (20Marks) is compulsory and contains 5 que&tluns (100 wurds} at Ieast
one question from each unit, each question is of 4 marks.

Part C{60Marks) contamms 6 questions two from each unit. Candidates required to

. attempt 3 questions, one from each unit. Each question is of 20 marks (400 words).

UNIH

. Sets Relations and Functions: Combination of sets, finite and infinite sets, .
uncountable infinite sets, ‘binary relations, equivalence relations and partitions,
. partial order relations and lattices. Chains and anti-chains, a job scheduling

problem, one-to-one, onto and invertible functions, Mathematical functions,

exponential and logarithmic functions, sequences, indexed classes of sets,

recursively defined functions, cardinality, algorithms and functions.

- Logic and Prupnﬁﬁu:inl Calculus: Pmppsiﬁqﬁs'; and c-nmpﬂund' propositions,

basic logical operations, propositions and truth tables, tautologies and
contradictions, logical equivalence, algebra of propositions, conditional and
bi-conditional statements, -arguments, logical implication, propositional

-functions, quantifiers, negation of quantified statements.

Boolean Algebra: Basic definitions, duality, basic theorems, Boolean algebrds
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as lattices, representation theorem, sum of products form for sets, sum of
products from for Boolean alcebras, minimal Boolean expressions, prime
implicants, logic gates and circuits, truth tables Boolean functions.

UNITID
Graph Ttheory: Data structures, graphs and multigraphs , subgraphs
,Jsomorphic and homeomorphic graphs, paths , connectivity, the bridges of
Konigsberg, traversable multigraphs, labeled and weighted pgraphs, complete,
regular and bipartite graphs, tree graphs, planar graphs, graph colorings,
shortest paths.

Directed Graphs: Directed graphs, basic definitions ,rooted trees, sequential |

representation of directed graphs,

PAPER-V
MATHEMATICAL STATISTICS
Duration : 3 Hrs. Max.Marks:100
Note,  Paper is divided into three mdependml units. The question paper is
divided into three parts
Part-A, Part-B and Part-C.
Part A—(Z{IMB rks) is compulsory and contains 10 quesrmns (50 wurds) at least
3 questions from each unit, each question is of 2 marks. _
Part B- (20Marks) is compulsory and contains S questions (100 words) al least
one question from each unit, each question is of 4 marks.
Part C{60Varks) contains 6 questions two from each unit. Candidates required to
attempt 3 questions, one from each unit. Each question is of 20 marks (400 words).
: UNTT1
Probability: Law of total and compound probability, conditional probability,
Bay’s theorem, mathematical expectations, moments, moment generating
functions, cumulants and cumulant generating fl.ll'l.EtlDl'lE measures of skewness
and Kurtosis.
UNTT-II _
Univariat probability distribution: Binomial and Poission’s distributions,, fitting
of Binomial and Poission distribution, rectangular distribution with important
properties. -
UNITHIL
Normal distribution and its properties, the pI'II'lEI]JlE Dflea.st squares and curve
fitting,
Bivariate distribution: Correlation and ‘regressmn multiple and partial

. correlation.

mas
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B.Se. (Hons.) Part - 11
1. COMPULSORY PAPER OF ENVIRONMENTAL STUDIES

(@3 2018—9 & @)

Compulsory in I year for all streams at undergraduate level
Scheme of examination
Time 3 hrs
Theory : ‘ _
Theory paper will containnine questions. The students are required to attempt
five question in all including question no.1 which will be compulsory.
Q1 short answer type. Ten question of two marks each (compulsory)
10x2 =20 marks '
Q2 to Q9 essay type question of 20 marks each (attempt any four)
The students are required to visit some field or sites mentioned in the syllabus
under the guidance of a teacher. The teacher shall certify that the student
have visited.the site and should further inform their respective principal in
writing regarding the same.
Note: |
. The marks secured in this paper shall not be counted in awarding the
division to a candidate. |
‘s The candidate have to clear compulsory paper in three chances
3, Non appearing or absent in the examination of compulsory paper will
be counted a chance. : '
CORE MODULESYLLABUS FOR ENVIRONMENTAL STUDIES
FOR UNDERGRADUATE COURSES OFALLBRANCHES
g OFHIGHER EDUCATION
Unit 1: The Multidisciplinary nature of environmental studies
Definition , s¢ope and importance
Need for public awareness. 3
: _ Unit 2: Natural Resources:
Renewable and non-renewable resources:
« Natural resources and associated problems. |
a} Forestresources: Use and over-exploitation, deforestation, case studies.
Timber extraction, mining, dams and their effects on forests and tribal
people.
‘b) Water resources: Use and over-utilization of surface and groundwater,
floods, drought, confli¢ts over water, dams-benefits and problems,
¢} Mineral resources: Use and exploeitation, environmental effects of
extracting and using mineral resources, case studies. -
d) Food resources: World food problems, changes caused by agriculture
and overgrazing, ¢ffects of modern agricuiture, fertilizer-pesticide

problems, water logging, salinity, case studies.
€) -Energy resources: G-owing energy needs, renewable and nonrenewable

Pass Marks 36 Max. Marks 100
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oo o

- Definition

_d Marine pollution e. Noise pollution

energy sources, use of allemate energy SOurces. Case studies.

f) Land resources: Land as a resource, 1and degradation, man induced

Landslides, soil erosion and desertification.

Role of an individual in conservation of natural resources.
Equitable use of resources for sustainable lifestyles.

- Unit 3: Ecosystems
Concept of an ecosystem.
Structure and function of an ecosystem.
Producers, consumners and decomposers.
Enerpy flow in the ecosystem
Ecological succession ‘ |
Yood chains, food webs and ecological pyramids
Introduction, types, characteristic features, structure and function of the
following ecosystem:
Forest ecosystem
Grassland ecosystem
Desert ecosystem : .
Aquatic ecosystems (ponds, streams, lakes, rivers, oceans, estuaries)

: Unit 4: Biodiversity and its conservation :
Introduction — Definition: genetic, species and ecosystem diversity.
Biogeographical classification of India
Value of biodiversity: consumptive use, productive use, social, ethical,
aesthetic. and option values B & '

Biodiversity at global, National and local levels.-

India as a mega-diversity nation :

Hot-spots of biodiversity. .

Threats to biodiversity: habitat loss, poaching of wildlife, man-wildlife
conflicts - .

Endzngered and endemic species of India - 5 B

Conservation of biodiversity: In-s ij.'u and Exisitu conservation of
biodiversity._ . g =

' Unit5: Envirenmental Pollution

Canses, effects and control measures of:- S

a. Air pollution b. Water pollution ¢. Soil pollution

£ Thermal pollution

g. Nuclear hazards | .

Solid waste Management: Causes, effects and control measures of urban

and industrial wastes. g B, |

Role of an individual in prevention of pollution

Pollution case studies. :

Disaster management: floods, earthquake, cyclone and landslides.
. Unit 6: Social Issues and the Environment

From Unsustainable to Sustainable development

Urban problems related to energy

4

1
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Water conservation, rain water harvesting, watershed management
Resettlernent and rehabilitation of peéple; its problems and concerns. Case
Studies.

Environmental ethics: Issues and possible solutions.

Climate change, global-warming, acid rain, ozone layer depletion, nuclear
accidents and holocaust. Case studies.

Wasteland reclamation. -

Consumerism and waste products.

Environmental*Protection Act.

" Air ( Prevention and Control of Pollution) Act.

Water (Prevention and Control of Pollution) Act.

Wilde life Protection Act.

Forest Conservation Act.

Issues involved in enforcement of environmental legislation.

Public Awareness. :
Unit 7: Heman Population and the Environment

Population growth, variation among nations.

Population explosion- Family Welfare Programme.

Environment and Human health.

Human Rights. ' '

Value Education.

HIV/AIDS,

Women and Child Welfare.

" Role of Information Technology in Environment and human health.
. Case Studies.

Unit B: Field Work

" Visit to a local area to document environmental assets- river / forest /
. grasslands / hill/ mountain.

Visit to lacal polluted site- Urban /Rural / Industrlal FfAgricultural.

-Study of common plants, insects, birds.

Study of simple ecosystems- pond, river, hill slope, etc.
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(2. B.SC. (HONS.) PART-I CHEMISTRY }

Scheme of Examinatiun--fur B.Sc.Part-II 'Chemistry

Paper Paper Name Hoursy Max. Min.Pass Daration
No. " week  Marks  Marks
I Inorganic Chemisiry 3 75 3Hrs
Organic Chemistry 3 75 120 3 Hrs.
m Physical Chermistry 3 75 . 3 Hrs.
\Y Environmental Chemistry 3 75 3 Hrs.
v Practicals 6 100 40 10 Hrs.
| (Distribuled in two days)
Grand Total | 400

Note: Each theory paper is divided into three independent units. The question
paper is divided into three parts Part-A, Part-B and Part-C. Part-A (15 marks) Is
compulsory and contains 10 questions (20 words) at least three questions from
each unit, each question is of 1.5 mark. Part-B'(15 marks) is compulsory and
contains fivée questions at least one from each unit. Candidate is required 1o
attempt all five questions. Each question is-of 3 marks (50 words). Part-C {45
marks) contains six questions two from each unit. Candidate is required to
attempt three questions one from each unit. Each question is of 15 marks (400
words). '

"PAPER-1 INORGANIC CHEMISTY
IDuratiun 3 hrs.

Max. Marks: 75
Unit-I - : :

'
£

A " Chemistry of Elements of First Transition Series

Characteristic properties of d-block elements.

Properties of the elements of the first transition series, their binary
compounds and complexes illustrating relative stability of their oxidation states,_
coordination number and geometry. -

B. Metal Ligand Bonding :

Limitation of crystal field theory, molecular orbital theory, octahedral,

tetrahedral and square planar complexes, it-bonding and molecular orbital theory. -

C Chemistry of Elements of Second and Third Transition Series
General characteristics, comparative treatment with their 3d-analogues
in respect of ionic radii, oxidation states, magnetic behaviour, spectral properties
and stereochemistry.
_ Unit-ll
A, Metal t-Complexes:

Metal carbonyls, structure and bonding, vibrational spectra of metal

carbonyls for bonding and structural elucidation, important reactions of metal

Fa
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carbonyls, preparation, bonding, structure and 1mportant reactions ol
transition metal nitrasyl. . |
B. Coordination Compounds : ;

Werner’s coordination theory and its experimental verification,
effective ‘atomic number concept, chelates, nomenclature of coordination
compounds, isomerism in coordination compounds, valence bond theory of
transitior: metal complexes.

C ~ Chemistry of Lanthanide Elements :

' Electronic struciure, oxidation states and ionic radii and lanthanide
contraction, complex formation, occurrence and isolation, lanthanide compounds.
D. - Chemistry of Actinides | e : |

_ General features and chemistry of actinides, chemistry of separation
of Np, Pu and Am from U, similarities between the later actinides and the later
lantharides. . A
- _ . Unit-III
A. - .. Oxidation and Reduction’ ; 2

. 5 Use ofredox potential data-analysis of redox cycle, redox stability in
Water-Frost, Latimer and Pourbaix diagrams. Principles involved in the
extraction of the elements. s
B. . Acids and Bases ' ' . :

' . Arrhenius, Bronsted-Lowry, the Lux-Flood, solvent system and L.ewis
concepts of acids and bases.
C.  Non-aqucous Solvents
 Physical properties of a solvent, types of solverits and their general
characteristics reactions in non-aqueous solvents with reference to liquid
NH, and liquid SO, , ' - |
e PAPER-II ORRGANIC CHEMISTRY ;
Duration 3 hrs. , m Max. Marks: 75

T . Unit-I w ¢ T EEEE S
. A, Electromagnetic Spectrum: Absorption Spectra - . - :

. Ultraviolet (UV) absorption spectroscopy- absorption laws (Beer-
Lambert law), molar ahsorptivity, presentation and -analysis of UV spectra,
types of electronic transitions, effect of conjugation. Concept of chromophore
and auxochrome. Bathchromic, hypsochromic, hyperchromic and hypochromic
shifts, UV spectra of conjugated enes and enones. Infrared (IR) absorption
spectroscopy-molecular *,rihratinns,' Hooke's law, selection rules, intensity
and position o* 1.1 bands, measurement of IR spectrum, fingerprint region,
characteristic absorption of various functional groups and interpretation of
IR spectra of simple organic compounds. | ' |
B. - Et:t._sandEpoxides ..M | | :

-~ -7 ™ >menclature of ethers -and methods of their formation, physical
prepe: .1es. Chemical reactions-cleavage and autoxidation, Ziesel’s method.

M.D.S.U. Syllabus/ B.Sc. Hons. 7/ 31

Synthesis of cpoxides. Acid and base-catalyzed ring opening of
gpoxides, orientation of epoxide ring opening, rcactions of Grighard and
organolithium reagents with epoxides. :

Unit-I
A. #lcohols -

Classification and nomenclature.

Monohydric alcohols-nomenclature, methods of formation by
reduction of aldehydes, ketones, carboxylic acids and esters. I1ydrogen

- bonding. Acidic nature. Reactions of alcohols.

Dihydric alcohols-nomenclature, methods of formation, chemical
reactions of vicinal glycols, oxidative cleavage [Pb{OAc), and HIO,] and
pinacol-pinacolone rearrangement. '

Trihydric alcohols- nomenclature and methods of formation, chemical
reactions of glycerol.

B. " Phenols :

Nomenclature, structure and bonding. Preparation of phenols,
physical properties and acidic character. Comparative acidic strengths of
alcohols and phenols, resonance stabilization of phenoxide ion. Reactions of
phenols-electrophilic aromatic substitution, acylation and carboxylation.
Mechanisms of Fries rearrangement, Claisen rearrangement, Gatterman

_synthesis, Hauben-Hoesch reaction, Lederer-Manasse reaction and Reimeer-

Tiemann reaction.
C Carboxylic Acids
Nomenclature, structure and bonding, physical properties, acidity
of carboxylic acids, effects of substituents on acid strength. Preparation of
carboxylic acids. Reactions of carboxylic acids. Hell-Volhard-Zeinsky reaction.
Synthesis of acid chlorides, esters and amides. Red uction of carboxylic acid-
Mechanisamn of decarboxylation.
Methods of formation and chemical reactions of halo acids. Hydroxy
acids: malic, tartaric and citric acids. | _
Methods of formation and chemical reactions of unsaturated
monocarboxylic acids.
' Dicarboxylic acids: methods of formation and effect of heat and

- dehydrating agents.

D. Carboxylic Acid Derivatives
| Structure and nomenclature of acid chlorides, esters, amides (urea)

and acid anhydrides. Relative stability of acyl derivatives. Physical properties,

siter conversion of acid derivatives by nucleophilic acyl substitution.
Preparation of carboxylic acid derivatives, chemical reactions.
Mechanisms of esterification and hydrolysis (acidic and basic).
' Unit-Ill
A Aldehydes and Ketones , |
Nomenclature and structure of carbonyl group, Synthesis of aldehydes
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and ketones with particular reference to the synthesis of aldehydes from acid

chlorides, synthesis of aldehydes and ketones using 1,3-dithianes, synthesis
of ketones from nitriles and from carboxylic acid. Physical properties.

Mechanism of nucleophilic additions to carbonyl group with
particular emphasis on benzoin, aldol, Perkin and Knoevenagel condensations.
Condensation with ammonia and its derivatives, Witting reaction, Mannich
reactior;. -
Use of acetals as protecting group. Oxidation of aldehydes, Baeyer-
villigar oxidation of ketones, Cannizzaro reaction. MPV, Clemmensen, WolfT-
~ kishner, LiATH,, and NaBH, reductions, Halogenation of enolizable ketones.

An introduction to <, B unsaturated aldehydes and ketones. |
B. Nucleic Acids: Puring and pyrimidine basis of nucleic acids, base
pairing via H-bonding, Structure of ribonucleic acids (RWA) and
deoxyribonucleic acids (DNA), double helix model of DNA and force
responsible for holding it. '
C. Organic Compounds of Nitrogen ‘

Preparation of nitroalkanes and nitroarenes. Chemical reactions of
nitroalkanes. |

- Mechanisms of nucleophilic substitution in nitroarenes and their

reductions in acidic, neutra] and alkaline media. Picric acid. Halonitroarenes:
reactivity. Structure and nomenclature of amines, physical propetrties.
Stereochemistry of amines. Separation of a mixture of primary, secondary and
tertiary amines. Structural features effecting basicity of amines. Ataine salts
as phase-transfer catalysts. Preparation of alkyl and aryl amines (reduction of
nitro compounds, nitriles_, reductive amination of aldehydic and ketonic
compounds. Gabriel phthalimide reaction, Hofmann bromamide reaction.

Reaction of amines, electrophilic aromatic substitution in aryl amines,
reaction of amines with nitrous acid. Synthetic transformation of aryl diazonium
salts, azo couplilng. ' , '
D. Enzymes W oem w ,

Introduction and historical perspective, chemical and biological
catalysis, remarkable properties of enzymes like catalytic power, specificity
and regulation. Nomenclature and classification, extraction and purification.

PAPER-IIX PHYSICAL CHEMISTRY:

Duration 3 hrs. Max i\‘[arks: 75

_ _ Unit-I
Al Ther-...dynamics-1 . . o B
Definition of thermodynamic terms: system, surroundings etc. Type
of systerms, intensivé and extensive properties. State and path functions and
thﬂr differc. ..als. Thermodynamic process. Concept-of heat and work.
First I = - of Thermﬂdynqmics: Statement, definition of internal energy and
entha,py. Heat capacity, heat capacities at constant volume and pressure and

o A D.SU Syllubiiss B.5¢ Hons. 7 33

el

their relationship. Joule's law-Joule-Thomson coz fFicizne and wversion
temperaturc. Calculation of w.q, dU, & dH for the expansice 7 aeal gases
under isothermal and adi sbaric coundittons _hz-rl:n.:"ﬂ::'s:ih!.: 30 DLULS. .

Thermochemisiry: standard state, siandavd euthalpy ol formation-
Hess's Law of heat summation and its applications. Flcnt of rea clian at constant
pressure and at constant volume. Enthalpy of neutralization. Bond dissociation
energy and its calculation from thermo-chemical data, leim perature dencndence
of enthalpy, Kirchhofls equation.

I3. Thermodynamies-11 :

Second taw of thermodynantics: need for the law, different statements
of the law. Carnot cycle and its €fficiency, Cammot the:rcm. Thermodynamic
scale of temperature. a

Concept of entropy: entropy as a state function, entropy as a function
of V & T, entropy as a function of P & T, entropy change in pliysical change,
Clausius inequality, entropy as criteria of spontaneity and equihibriun. Entropy
change in ideal gases and mixing of gases.

Third law of thermodynarnics: Nernst heat theorein, statemeni and cancept
of residual entropy, evaluation of absolute entropy from heat capacity data.
Gibbs and Helmholtz functions; Gibbs function (G) and Helmholtz function
(A) as thermodynamic quantities, A & G as criteria for thermodynamic
equilibrium and spontaneity, their advantage over enfropy change, Variation
of GwithAwith PP, YV and T.
C. Partition Function- Translation, rotational, vibrational and electroniq
partition functions, calculation of thermodynamic properties in terms of
partition functions. Applications of partition functions.

' Unit-I1
A Chemical Equilibriuvm

Equilibrium constant and free energy. Thermadynamic derivation of
law of mass aclion. Le Chatelier’s principle. i

Reaction isotherm and reaction isochore- Clapeyron equation and
Clausisus- Clapeyron equation, applications.

B. Phase Equilibrium —

Statement and meaning of the terms- phase, component and degree
of freedom, derivation of Gibbs phase rule, phase equilibria of one component
system-water, CO, and S systems.

Phase equilibria of two component system-solid-liquid equilibria,
simple eutectic Bi-Cd, Pb-Ag systems, desilverisation of lead.

Solid solutions-compound formation with congruent melting point "

(Mg-Zn) and incongruent melting point, (NaCl-H,0), and CuS0,-H,0) system._
Freezing mixtures, acetone-dry ice. :

Liquid- liquid mixtures- ideal liquid mixtures, Raoult’s and Henry’s
law on-ideal system-azeotropes- HCI-H,O and ethanot - water sysiéems.

- emw—ry— IEIE TN - F
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L e—

Partialiy miscible liquids- Phenol-watcr trimethylaminc, nicoline-water
SYSiems.

Lower and upper consaitite temperature. Effect of inpurliov gn
consolute temperature.

Immiscible liquids, steam distillation, _

Nernst distribution Jaw-thermodynamic derivation, applicalions

Phase equilibria of three component systems-liquid-liquid cquilibria.

Unit-TI1 '
A Electrochemistry-I :

Electrical transport-conduction in metals and in clectrolyte solutions,
specific conductance and equivalent conductance, measurement of equivalent
conductance, variation of equivalent and specific conductance with dilution.

Migration of ions and Kohlrausch law, Arrehenius theory of electrolyle
dissociation and its limitations, weak and strong electrolytes, Ostwald's dilution
law its uses and limitations. -

Debye-Huckel-Onsagar’s equation for strong clectrolytes (elementary
treatrnent only). ; |

Transport number, definition and determination by Hittorfmethod and
moving boundary method.

Applications of conductivily measurements: determination of degree-
of dissociation, determination of K, of acids, determination of solubility product
of a sparingly soluble salt, conductometric titrations.

B. Electrochemistry-TT '

. Types of reversible electrodes-gas-metal ion, metal-insoluble salt anjon
and redox electrodes. Electrode reactions, Nermst equation, derivation of cell
L.M.F. and single electrode potential, standard hydrogen electrode- reference
electrodes-standard electrode potential, sign conventions, electrochemical series
and ity significance.- '

Electrolytic and Galvanic cells-reversible and irreversible cells,
conventional representation of electrochemical cells. '

EMF of a cell and its measurements. Computation of cell EMF.
Calculation of thermodynamic quantities of cell reactions{(AG, AH and K),
polarization, over potential and hydrogen over voltage.

Concentration cell with and without transport, tiquid junction potential,
application of concentration cells, valency of ions, solubility product and activity
coefficient, potentiometric titrations. :

Definition of pH and pPK, determination of PH using hydrogen,

- quinhydrone and glass electrodes, by potentiomstric methods.

Buffers-mechanism of buffer action, He
Hydrolysis of salts.

Corrosion-types, theories and methods of combating it. Theory
of [ndicators. |

nderson-Haze! equation.

e L . L]
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PAPER-IV ENVIRONMENTAL CHEMISTRY -
| Maa. Marks: 75

Duration 3 hirs, dAa

Unit-I _ N
A Air Pollutants and Control: Delinition & sources of air pnlluu}nn;n
air quality standards, classification of air poliutants, elﬁicts adn:uizzr;j“c;
CO, 50,, NO, h;,fdrucarbnns, particulate matter. aerosols an ,
exhaust air pollution. - | _ |
B Air Analysis: Criteria for sample sclection, techmques usidcfgl
air sampling and methods for analysis for the determination o :
NO,, SC,, HC & particulate. |
3 Unit-11 |

A " YWater Polintants and Control: Sources of w:?ter, phc}i,f::_zns-
chemical characteristics of water, drinking water, quality stta;lﬂwa TE.
sources effect & control of water pollution and major pollutants- re,

. fertilizers, rdetergenls, pesticides, heavy metal, oil & petroleum products,

i > O, &
radioactive substances, disinfectants, nitrogen compounds NO., NO,

. nitrosamines.

B Water Analysis: Methods for sampling of water, standard methods
for water and waste water analysis.

Vnit-I11 : |
A Soil Chemistry, Polluiants & Analysis: Soil profile chemical and

physical, concept and source of cation exct}a_ng-:: capacity in 5?11531:35;:5
soluble salis in saline and alkaline soils, t_"ertlllry_ management of soils, il
pollution svurces- waste, sludge, heavy melals. ::i‘f'n:.:cls of pul.lutants {m p_m:nl
growth. Determination of organic carbon. or2anie maller, pH. electrica
Ivity i £ (s.

conductivity and total soil constituen - _ . .

B . Chemical Toxicology: Toxic chemical inthe environment. Blochem_tcal
effects of As, Cd, Pb, Hg; Carbon monoxide, Sulphur dioxide, Nitrogen Oxide,
Ozone, Cynide and Pesticides.

BOOKS RECOMMENDED: _ |
1. Essential Environmental Science Me[hnd_s & Techmques,_&muﬁn
Wassls and B. Halliwell, T.R. Publication Private Ltd. Chennat, 1996,

2  The Comprehensive Hand Book of Ha.zardu.us Materrals Regulalt ; c;;s

Handling, Monitoring and safety, Lewis Publishers, P:nca Raton, .

3. Hazardous Air Pollutants, Howard J. Beim, Jennifer Spew, Louls
' Theodou, Van Nostrand Reinbold, 1958 . .

4. ‘Water Pollution, Conversion and Management, A. K. S_u:}hal,lg;g]

Boojh and P. N. Vishwanathan, Gyanodaya Prakashan, Nainita .

5. Envimnrnental.Chemilstry- A.K. De. John Wiley. :
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Max. Marks: 100
Inorganic Chemistry

PAPER-V
PRACTICAL

Time: 1 Hours

A. Calibration of fractional weights, pipeltes and burettes. Preparatinﬂ

of standard solution. Dilution 0.1 M to 0.001 M solutions. |
3, Quantitalive Analysis

Yolumetric Analysis (Any Four)

.. Determination of acetic acid in commercial vinegar using NaOH.

i, Determination of alkali content-antacid tablet using HCI.

i Estimation of calciumn content in chalk as calcium oxalate by

permanganometry.

iv. Estimation of hardness of water by EDTA

v. Estimation of ferrous and ferric by dichromate methed.

vi. Estimation of copper using thiosuiphate. '
Gravimetric Analysis .

. Analysis of Cn as CuSC
ii. NiasNi—dimethyl glyoxime

C. Preparations (Any Four)

L VO(acac),

i. Mn(acac),

if. K.[Fe(C,0,),] "
iv. Prussian Blue, Tumbull’s Blue
\ Hg[Co(SCN), ]

V1. [Ni(DMG)E]

vil.  [Ni(NH,),]CI,

Oraznic Chemistry

.FA)
1.
iL.

11i.
1v.

V.

vi.

(B)

Chromatography. (Any Four)

SE:paLra,liu.n, Rf values and identification of organic cnmpoim'ds.
Preparation and separation of 2,4- dinitrophenylhydrozone of acetone,
2-butanone, hexan-2- and 3-one using toluene and light petroleum (40:60).
Separation of a mixiure of dyes using cyclohexane and ethyl acetate (8.5:1.5)
Separation ofa mixture of phenylalanine and glycine, Alanine and aspartic
acid. Leucine and glutamic acid. Spray reagent-ninhydrin. 3 s
Separation of a mixture of D,L- alanine, glycine and L-Leucine using n-
butanol:acetic acid; water (4:5:1) spray reagent- ninhydrin.

Separation of monosachharides- a mixture of D-galactose and D-frutose

using n-butanol:acetone: “water (4:5:1) spray reagent-aniline hydrogen
phthalate.

- Qualitative Analysis

Identification of 2n organic cumpﬁﬁnd through the functional group

analysis, determination of melting point and preparation of suitable derivatives.

()
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Quantitative Analysis:

(i) Determination of iodine, saponication values of an oil sample,
(i) Determination of COD and BOD of water sample :

PHYSICAL CHEMISTRY (ANY SEVEN)

1.

2z

9.

10.

Detcrmination of the transition lemperature of the given substance

. by thermometric/dialometric method (e.g. MnCl,. 4H, O, SrBr,.2H,0)

To study the effect of a solute (e.g. 'NaCl, sur::ci{'lic atlzldf! on the
critical solution temperature of two partially miscible ll_qulds {e.E.
phenol-water system) and to determine the concentration of that
solute in the given phenol-water system. E ]
To construct the phase diagram of two _cumpunent (EC.IH.
diphenylamine-benzophenone) system by cooling curve method. .
To determine the solubility of beftxoic acid at different temperalures
and to determine AH of the dissolution process. _ :

To determine the enthalpy of neutralisatton of a :..-.reak acid/weak hasi_
versus strong base/strong acid and determing the enthalpy ©
jonisation of the weak acid/weak base. o _ 4
To determine the enthalpy of solution of solid EEICII:IITI chloride an
calculate the lattice energy of calcium chloride from 1ts enthalpy data
sing Born Haber cycle. - ) :

lgetfrmination of mye velocity constant, order of the reaction :and
energy of activation for saponification of ethyl acuﬁtate by sodium
hydroxide conductometrically. o _

Determination ?f the strength of strong and weak acids in a given
mixture conductometrically. ‘ A P
Detenninatiunaff the strength of stronpg and weak acids 1 a gw_'en

.mixture using a/potentiometer/pH meter.

Determination df rate constant for hydrolysis/inversion of sugarusing
a polarimeter.

Scheme of Examniination (B.Sc. Hons. Pt.11) Max. Marks:
100 .
Inorganic . ko _

A. Calibration & Preparation of solution - 05

B. Volumetric Analysis (Oue) - 10

C. Gravimetric Analysis (One). ' - 10

D. Preparalion(One) - 10
QOrganic :- R : s

A. Chromatography (One exercise) =

B. Qualitative Analysis (One compound) - 10

C. Qu antftative: Anallysis (One exercise) - 10
Physical i.' ' o0

One experiment is to be performed ¥ =

Viva T -

Record | ' -
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B.Sc. (Hons) Part I1

(= MATHEMATICS |
SCHEME -

Paper Nomenclature Teaching Examination Max.Marks

Hrs./Week Duration

I = ABSTRACTALGEBRA 5 3 100
II - DIFFERENTIAL EQUATIONS 5 3 100
I MECHANICS .5 3 100
|\ SPHERICAL STRONOMY 5 3 100
v OPERATIONS RESEARCH 5 3 100
Max. Marks 500

Max. Pass Marks 200

PAPER 1

ABSTRACT ALGEBRA

Max.Marks: 100

Note- Paper is divided into three independent units. The- question paper is
divided into three parts

Part-A, Part-B and Part-C. Part A- (EOMarks) is compulsory and contains 10
questmns (50 words) at least 3 questions from each

unit, each question is of 2 marks. Part B- (20Marks) is compulsory and contains
5 questions (100 words) at least one question from each

unit, each question is of 4 marks.

Part C-{60Marks) contains 6 questmns two from each upit. Candldates required
1o attempt 3 questions,

one from each unit. Each question is of 20 marks (400 words).
UNIT -1

) Group: Definition of a group with examples, order of a finite group, general
' properties of groups, integral powers of anelement of a group, order of an

element of a group, cyclic groups. permutations:Permutation, Groups of

pennutatmns cyclic permutations, order of a permutation , even and odd
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permutations, the altermating group An. Subgroups: Complex of a group,

.cangruence modulo, Intzrsecrion of subgroups. cosets, Lagrange’fs theorem,

index oi a subgroup, subgroup ol cyclic group.
' UNITIL

CGroup Hnmnmnrphism: Kinds ol morphism, properties of homomorphism,
cayley’[s theorem. : |
Normal Subproups and Quoticent groups: Normal subgroup, sin:ple subgroup,
theorems on normal subgroups, quotient group or factor group, the fundamental
theorem of hofnnmorphism. '

- | UNIT-IT
Ring and Fields: Examples of rings, ring with unity, zero divisors, integral domain
and field , their examples and properties, characteristic of a ring and integral
domain, sub-rings, subfields, prime field, ring homomorphism, embedding of

. TIngs, field of quotients of an integral domain,ideals and their properties, principal

ideal and principal ideal ring, prime ideal, maximal ideal, ideals and quotient
rings, Euclidean rings, unique faclorization domain, polynomizal rings, remainder
theorem, factor theerem, polynomials over the rational 1,=lds.

PAPER-II

DIFFERENTIAL EQUAT_IONS
Duration:3Hrs.- Max.Marks: 100

Note- Paper is divided into three independent units. The question paper is
divided into three parts

- Part-A, Part-B and Part-C. Part A- (ZﬂMarks) is cumpulsuw and contains 10

questicns (50 wurds} at least 3 questions from each

unit, each question is of 2 marks. Part B- (20Marks} is compulsory and contains
5 questions (100 words) at least one question from each

unit, cach question is of 4 marks. - |
Part C-(60Marks) contains 6 questions two from each unit. Candidates required

to attempt 3 questions, -
one from each unit. Each question is of 20 marks (400 words).
UNIT-1

Concept and formation of a differential Equation, order and degrece of a
differential equation, Equations of first order and first degree, cquation in
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which the variables are separable, Lincar differential equations, Bernoulle’fs
equation, homogeneons equations, linear equations and equations reducible
o the linear form, exact differential equations, differential equations of first
order and higher degree; solvable forx,y,p, Clairaut's form, singular solutions,
scometrical meaning of a differential equation, orthogonal trajectories, linear
differcntial equations with constant coefficients, ordinary homogeneous linear
differential equations.

UNIT-H

Lincar differentiai equatinns_ of second order, normal form, transformation of
ihe lcquatinns by changing the dependent/ independent variable, method of
| variation of parameters, ordinary simultaneous, differential equations,total
differential equations,exact diffcrential equations of nth order.
UNIT-M
Scries solution of differentia! cquations, Power series method; Bessel, Legendre
and [Hyper geometric equations, Bessel, Legendre and Hyper geometric
{unctions and their properties, Laplace transformation, properties and L'af:lac:e
transformation of some standard functions, Laplace transform of the derivative,

inverse Laplace transformation and its applications in solving differential
cquations. |

PAPER - 111
MECHANICS

Duration:3Hrs. Max . Marks:100

MNote- Paper is divided into three independent units. The question paper 13

divided inro three parts
| Part-{t, Part-B and Part-C. Part A-(20Marks) is cumpuisnry and contains 10
questions (50 words) at least 3 questions from each

unil, each question is of 2 marks. Parl B- (20Marks) is compulsory and contains
5 questions {100 words) at least one guestton from each

unil, each question is of 4 marks.

Part C-(60Marks) contains 6 questions two from each unit. Candidates required
to attempt 3 questions, '

one from each unit. Each question is of 20 marks (400 words).
~ UNIH
Iﬁnaly}mal conditions of equilibrium of coplanar forces, friction, virtual
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and unstable equil rium.

work, common catenary, [orces i1 three dimensions, Poinsot's central axis, stable

UNIT-II

Velocities and accelerations along radial and transverse directions, and along
tangential and normal directions, simple harmonic molion, rectilinear notion
under variable laws, Hook™fs law, related problems on horizontal and vertical

clastic string,
| o UNIDFIOD
Constrained motion on smooth plane curves (Circufar and Cycloidal motion)
Jimpact (Direct and Oblﬁqﬁ_e), central orbits, p-r equation,apses. time in an orbit,
Kepler's laws of planeﬁ{y motion. F ' | |
1
Y

PAPER-IV

SPHERICAL ASTRONOMY |
Duration:3Hrs. Max . Marks:100

Note- Paper is divided inlo three independent units. The question paper 1§
divided into three parts ° ‘

Part-A, Pact-B and Part-C. Part A-(20Marks) is compulsory and contains 10
questions (50 words) at least 3 questions from each

unit, each question is ol 2 marks. Part B- (20Marks) is compulsory arid contains
5 questions'(lﬂﬂ words) at least one question from each

unit, each question is of 4 marks.
Part C-(60Marks) contains 6 questions two from each unit. Candidates required

to attempt 3 questions,

one from each unit. Eachquestion is of 20 marks (400 words).

' UNIT -1

Spherical Trigonometry: Spherical triangle, length of 2 small circular arc,
terrestrial Latitude and Longitude, different formulae, right angled and
quadrantal triangles, polar formulae, trigonometrical ratios for small angles.
The Celestial Sphere: Altitude and Azimuth. Declination and Hour angle,
circumpolar stars, standard or geometrical celestial sphere, Right ascension
and declination, the Earth’fs orbit Celestial Latitude and Longitude, sidereal
time, mean solar time, Hour angle of a heavenly body, rising and setting, rate of

~hange of zenith distance and azimuth , twilight.
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UNTHD

Refracti i 1 '
o T“{:-n- ._.afﬂ:is of refraction. refraction for srmali Zenith distances, general
ula tor refraction, the effect nfreﬁ'a' I f ! iy
s cton on the time of sunset. eff, :
ol : ' e hiacuon , effect of
e tlr: an t_hc-ngh't ascension and declination of a star, The Meridian Circle:
o rt; escription, 1r!strurnental errors. Azimuth error, level efrar, cnllimaﬁnn
- r_ ¢ total correction to the observedlime of transit, Bessel,'fs formula
wire inte Inati Imat , 1
rvals, determination of the collimation error, level error, Azimuth error, 5 theorem of games. '
|

tneasurement of declination, right ascension and time -
. T Inventory models: Deterministic and stochastic models. Queue theory:Queuing

Planetary motion: o . : I
s T}P’erbatii{f:lirt ;‘s laws, Newton'fs law of gravitation, masses of the system and characteristic, Poisson process and exponential distribution,
Ot the elements, the equation of the orbit, velocity of a classification of queunes and steady states, M/ M/l and M/M/C queuing systems

UNITHE
Deaeneracy, revised simplex method, generalized simplex method, assignment
problems, wansportation problems, Post man problem. Game theory: Two
persons zero sum game, the maximum and minimum principle, game without
saddle points, mixed stratcgies, graphical solution of 2xnand mx2 games,
dominance property, reduction of the game probiem to L.P.P..fundamental

planet in its orbj . ; :
equation so?:E:;,n;h:fF:;:;nd’?ccemnc ﬂﬂﬂmall?s and their relations Kepler’fs and their simple models. ,
’ €r'1s equation. The Indian Calendar: The tith; : |
V. ar: Lhe tithi, The 2 |
ara, The Nakshatra, The Yoga,The Karana, The Lagna, The month, The Year SR ONDL A BT J0 EX&MINATION
- ; ] . P ek R, L

H . :
. Oroscopes, Indian National Calender. : $GHE h e
TR R AT T AT

PAPER -V | - Papers Hours/ Max Min. Pass Durauon
: : | . week  Marks Marks :
OPE _ | WEEK
Duration:3Hrs RATIONS RESEARCH Paper- I - Inorganic Chermistry 3 D 3Hrs
Noten Paroe ie 45 | Max Marks: 100 Paper- IT - Organic Chemistry 3 75 120 3Hrs
ks Paper is divided into three inde ndent uni - : Paper-1II- Physical Chemustry 3 75 ' 3Hrs
divided i pe units. The question paper is : 1 :
\ced Into three parts : . ' Paper-I'V-Industrial Chemistry - 31 75 3$
3 - 3 Paper-V Practicals 6 100 . 40 10Hm.
' {Distributed over Two Days)

Part-A - .
.quﬂsti;niﬂ(rstoﬂwﬂﬂ: Part-C. Part A-(20Marks) is compulsory and contains 10 -«
or - :
unit, each que " .5) at least 3 questions from egch Note: Each theory paper is divided into three independent units. The
5 questio | ?ﬂlnn 's 0f 2 marks. Part B- (20Marks) is compulsory and containg : queslion paper is divided into three parts Pari -A, Part -B and Part —C.Part A(15
: s (100 words) at least one question from each : marks) is compulsory and contains 10 questions (20 words) at least 111r4:fe
untt, each question is of 4 marks. questions from each unit, each question-is of 1.5 mark. Part —B (15 marks) 15
Part C-(60Marks) contains 6 ' : - compulsory and contains five queslions at least one from each unit. Candidate
to attempt 3 questiong questions two from each unll;. Candidates required is required to attemnpt all five questions. Each question is of 3 marks (50 words).
, Par{ —C (45 marks) contains six questions two from each unit. Candidate 1s

one fro - . . ' : :
m each unit. Each question is of 20 marks (400 words). _required 1o attcmpl three questions one from cach Unit: Each question isof 15
marks (400 words) PAPER-I. INORGANIC CHEMISTRY g

. UNITH
Linear proprammi : . | | : T
S :dgg lTli'I_lInE problems: Fn@ulahnn and graphical solutions, linear T_il'l_le. 3 Hours | . - 3 Mae Marks: 7S
p nce, linear dependence, basis, dimensions : " A Metal-ligand Bonding in Transition Metal Complexes |
Pmpemes,meslmplemgumhm and i lﬂﬂppilmnunm Il I:ﬂnvex set and its Litsitalioie of valence bond lhﬂﬂf}"_- an elemenlary idea of Gl‘}’Slﬂl—ﬁEld
problems, Big-M method. tu _ _ simpie [inear programming ) i .1 octahedral , tetrahiedral and square planar com-
> two phase method, concepts of duality in lincar ' “;EDE: ';‘;}ciz:ifsgﬂ:ci?rlll;:ﬂg;r}'stal-ﬁcld parameters. |
pleNgs,

Programming, formation o
| fguai p.mblern?., elementary theorems an duality. 5. Thermodynamic and Kinetic Aspect of Metal Complexes

-—r-
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tA

aﬁ~ A bricf qutli:_n? of tllcm}nd}'xlatnic stability of mctal complexes and factors
o ecting 11‘:13 slability, substitution reactions of squarc planar complexes
: M:.il-gnem:l!’mpertics of Transition Metal Complexes o
ypes of magnetic behaviour, methods of determinin '

L - £ magnclic suscep-
EE”: l;.ésp_m—nnl}r furmu!a. L-S coupling, corrclation of g and p_ values Drbilﬂl
ntribntion to magnetic moments. application of magnctic 1ﬁgme t :;l [
3d-metal complexes. : e

Unit-II
A El;clmn Spectra of Transition Metal Complexes
ypas of elecironic transition, selection rul : il '
T an | es of d-d Iransilions, speciro-
3?2523 d%r;:lnd 5{:511:3, ;peclmch_cmlml' series. Orgel-cnergy level diz;grzml;:r
es, discussion clectroni ' )
e nl'lhg onic spectrum of [Ti(H,0),]'* complex
B. Organometallic Chemistry -
PmpﬂDr:g::lu:n;nﬂrTencLa;um andclassification of nrganumelaliic compounds
, properties, bonding and applications of alky]s a Al
; ri nd aryls of L1, Al
Egé ir; :::t'i?r’.,a 211::11‘ ?i:cc;unt ii;m metal-cthylenic complexes and lgmngeneﬁur:
onuclear i '
i . : nyls and the naturc of bonding in metal
s : Unit-¥IL
A. Bioinerganic Chemistry
Essential and trace elements in b i
_ ntial iological processes, metallporphyri
;m:ll:iﬂE_ml reference to Paemﬂ_globin and myoglobin. Biological rcﬁerff 3}1'11;1;15
inc earth metal ions with special reference to Ca?*. Nitrogen fixati
B. Hard and Soft Acids and Bases(HSARB) O RO
o (;E;sxbﬁcatmn of acids and bases as hard and soft. P&arsnn’S'HSAB con
2 asc strength and hardness and softness. S 1051 ical
_ . Symbiosis, theore
bams_ c_-f hardness and sofiness, clectronegativity and hardness and sn;l —
C. ;Slln':nncs and Phosphazenes | e
Silicones and phosphazenes as exam o
' 1 l ' .
bonding in uiplmsphazcnes. SRt PUIY}‘HETE, Ilﬂl'}ll'ﬂ .

' PAPER-TI ORGANIC CHEMISTRY

'fi me : 3 Hours '
. Max M :
. arks:75
A, Spectroscopy . -
gut::lear.Ma gnetic resonance (NMR) spectroscopy
rolpn magnetic resonance(’H NMR) s '
‘rolon 1 : : peciroscopy, nuclcar shieldi
and dicshiclding chemical shilt and molecular strur;lurr::, spin-spinsslpl:lzilldlﬂg

and coupling constants, arcas of si '

. _ 3 ignals, interpretation of PMR spectra

fll_ilgjr}lc mgtillmc molccules such as ethyl bromide, ethanol, acemldﬂh}'d% 1,1 me

i lhuen:;:u anc, elh},f.l acetate, tn!ucm: and acctoplicnone. Problems pertla;n:in}
cture elucidation of simple organic compounds using. UV, IR‘Eﬁg

4

yone formation. inter conversion of

- C. Amino Acids, Peptides, P
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PMR speclroscopic techniqucs.

B. Orpanometallic Qﬂmpuumls
Organoimagresiuin compou ngs:

ture and chemical reaction.
Organozinc coimpou nds:
QOrganolithium compoun

the Grignard rea pents-formation. strac-

{ormaiion and chiemical reaclions.
ds: fonnation and chemical reactions.

UNIT-1

A.Qrganic Synthesis via Enolatcs
Acidity of a-hvdrogens, alkylalion
elate, Synthesis of ethyl aceloacetate:

tautomerism of cthyl acetoacetate.
" Alkylation of 1.3-dithiancs. Alkylation

B. Carbohydratcs
Classification and nomenclature. Monosaccharides, mechanism of osa-

glucosc and fructosc, chain lengthening
f monosaccharides, Enthro

of dicthy! malonate and cthyl acetoac-
the Claisen condensation. Keto-cnol

and acylation of enamines.

a\lnd chain shorlening ol aldoses. Configuration o
and threo diastercoIncrs. Conversion of glucose into Mannose. Formation of

glycosides, cthers and esters, Determination of ring size of monosaccharides.
Cyclic structure of D(+)- plucose. Mechanism of mutarotation.

" Srructure of ribosc and deoxyribose. - |
An introduction 10 disaccharides (mallose, SUCTOSC and lactose) and

polysaccha rides( starch and cellulose) without involving structure determina-
tion.
roteins and Nucleic Acids r
and stereochemnistry of amino acids. Acid base

(Classification, structurc
d electrophoresis. Preparation and reactions of

behaviout, isoelectric point an
a~amino acids.

Structure and nomenclature of peptid
proteins. Peplide structurc detlermination,
drolysis of peptides. Classical peplide synthesis, solid-phase peptide synthe-
sis. Structures of peplides and proteins, level of prolein structure. Proteins

denaturation/ rcnaturation. , 2
Nucleic acids: intreduction, Constitution of nucleic acids.

Ribnonucicosides and ribonucleotides. The double helical structure of DNA.

es and proteins. Classification of
end group analysis, seleclive hy-

A. Fats,0il and Delcergents :
Natural fats, edible and industrial oils of vegetablc origin, comunon falty

acids, glycendes, hydrogenation of unsaturated oils. Saponification value,
iodine value, acid value. Soaps, synthctic detergents, alkyl and aryl sulphonates.

B. Synthetic Polymers
rization. Free radical vinyl polymeriza-

Addition or chain-growth polyme
{ton, iﬂﬂiC'ﬁnj'lIpulj'merizal.icrm Zicgler-Natia polymerization and vimyl poly-

INETS, . .
., Condensation or slep growth polyinerization. Polyesters, polyamides,
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- 1 ] \.

~ "Natural and synihetic rubbers.
C. Synihetic Dyes :

| Colour and constitution (eléctronic concept). Classilication of dves, Chem-
Istry and. synihesis ulf Mecthyl orange. Congo red, malachite green, Crystal
violet, Plienolphthalein, Fluorescein. Alizarin and indigo.

PAPER-III PHYSICAL CHEMISTRY

Iime: 3 Hours Max. Marks: 75
: | UNET-I
A. Elementary Quantum Mechanicy ;
Etl;ckj:buih:i radiation, Planck’s radiation law, photoclaciric ¢t & ut
-dpacily of solids, Bohr's model of hydrogen atom (g Ar - Sy AN s
Iclects, Compton effect. Yo T ﬂﬂhﬂﬂ;'ﬂnd "
» de Erqglm h}rpp_thc:si_s, the Heisenberg’s unceriaint ¥ priaciple, Sinusoidal
yave equﬂunn,_ Hal_'mltnman opcrator, Schrodinger wave equation and its im-
Jortance, physn.::al inicrpretation of the wave function, postulalcs, of quantum
nmhsamcs, particle in a one dimensional box,
chrodinger wave equation for H-atom. separation ; :

. Inge » SCparalion 1nlo threc equations
without dgrw_almn):, quan{um nurmbers and their imporiance, llydmi’,.;:n lit.c
vave functions, radml wave functions, angular wave fanclions.

‘O B. Mﬂlccqlar nrbualithcury, basic ideas- critcria for forming M.(: from
.0, cnnmruclu:_m of M.O_ 5 bj.r_LCAO-I-I; ion, calculation of encrey levels
rom wave functions, physical piclure of bonding and antibonding wave func-
10ns, Icunt;‘.cpl of o, :_5"'_.1:, n* orbitals and their chamcteristics. Hybrid orbilals-
P, sp°, sp™ calculation of cocfficients of A.O.s used in these hybrid orbitals.

Odclizslruductiun to valence boiir| inodel of H,, comparison of M.O. and VB

UNITT
\. Spectroscopy
Introduction : electromagnetic radiation, regions of the spectrum, basic

atures of different spcairometers, statem '
fed L . cnt of the Born-Oppenheim .
'roximation, degrees of freedom, PP & 2R

h.Rotational Spectrum

. Diatomic molecules, Energy levcls of a rigid rolor (semi-classical prin-

1p!es), selection rules, spectral intensity, distribution using population distri-

ution (Ma:rfwe_ll-l"-?allznmnn distribution) determination of bond length, quali-

ilive descripuon of non-rigid rotor, isotope effect. &

- Vibrativnal Spéctrum . * |

uleslnfrari?b wotrum: qurgy_ lt::vqls :::_-f simple harmonic oscillator, selection
es, pure rational spectrum, inténsity, determination of force constant and

uae o rjzlguan of forcc constant and bond cnergics, effect of anharmonic

1oiton and 1sotope ou the speétrum, idea of vibralional frequencics of differ-
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ent f{unctional groups.
Raman Spectrum concept ofpolarizability. pure rotational and pure

. vibrational R aman Spectra of diatomic molecules, seleclion rules.

D). Electrunic Spectrum
Concept of potential energy curves for bonding and antibonding

molecular orbitals, qualitative description of selection rules and Frank-Condon
principle.
Qualitative description of o, - and n M.O., their energy levels and the
respective transitions. | '
Unit-111
A. Photochcmistry | |
Interaction of radiation with matter, difference between thermal and
photochemical processes. Laws of photochemistry: Grothus-Drapper law, Stark-
Einstein law, Jablonski diagram depicting various processes occurting in the
excited state, qualitative description of fluorescence, phosphorescence, non-
radioactive processes (internal conversion, Intersystem crossing), quantum
vield, photosensitized reactions-energy transfer processes (simple examples)
B. Chemical Kinctics and Catalysis =~
| Chemical kinetics and its scope, rate of a reaclion factors influencing
the rate of a reaction- concentration, temperature, pressure, solvent light, |
catalyst. Concentration dependence of rates, mathematical characteristics of
simple chemical reactions-zero order, first order, second order, pseudo order,
half life and mean life. Determination of the order of reaction- differential mmethod,
method of integration, method of half life period and isolation method, Example
of SN, and SN, and solvolysis of alkyl halides.
Racdioactlive decay as a first order phenomenon,
Experimental methods of chemical kinetics: conductometric,
‘potentiometric, optical methods, polarimetry and spectrophotometer.
Theories ol chemical kinetics: effect of temperature on rate of reaction,
Arrhenius equation, concept of activation energy. - ' o
Simple collision theory based on hard sphere model, transition state
theory (equilibrium hypothesis} Expression for the rate constant based on
equilibrium constant and thermodynamic aspects. Complex reaction Kinetics,

parallel reaction, reversible reaction and conjugative reactions.

PAPER-1V INDUSTRIALCHEMISTRY

Time: 3 Hrs. Max. Marks: 75

Unit-I

’ A. Glass Industry: Introduction classification of glass, basic raw materials

of glass, manufacturing processes including chemical reactions, some special
glasses: optical glass, coloured glass, fibre glass, laminate glass, safety giass,
photosensitive glass, photo chromatic glass, lead glass, borosilicate glass and

glass wool,
B. Ceramics: [ntroduction, classification properties basic raw materials
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.ceramic manufacture, manulacturing processcs. ena mgls, dielectric ceram-
, magnetic ceramics and electronic ceramics. Refractorics.

C. Cement Industry : Types of cement manufaciure of Portland cemenl
mpnéitinn. si:lling and hardening ol cenmend, Mm_'la rs an!:i concrele, py psul,
aster of paris, estimaltion of silica, alumina. Cﬂllcnun oxide and sulphates 1n
irtland cement,

Unit-TI
Polymer Characterization |

Polydispersion-average molecular weight concept. Number. xxt{ghl n{u:l
scosity average molccular weights. Polydispersity ::lmd molecular weight dis- -
bution. The practical significance of molccular weight. Measuremenl ol mo-
cular weights. End-group, viscosity, light scaltenng, osmolic and ullra-::en-
ifugation methods. Analysis and testing of pu_l:,rmers—r;hen}l-:al analysis of
slymers, spectroscopic methods, X-ray diffraction study. MIEIDSCGP}'. Thr..',r-
al anal)gsis and physical iesting-{cnsile strenigth. Fattgue, unpacl. Tear rcsis-

nce. Hardness and abrasion resis{ance.

. Structure and Propertics of polymer _
Morphology and order in crystalline polymers-configurations of polymer .

1ains. Crystal structure of polymers. -Morphology of crysiziline polymbcrs,

rain induced morphology, crysiallization and melting. _Pniyrnf:r structurc and
hwvsical properties- crystalline melting point Tm- melling points of homoge-
cous series, effect of chain flexibility and other sIeric l_'aclurls, cnlropy and
cat of fusion. The glass transition température, Tg-Relationship between Tm
nd Tg, effects of molecular weight, diluents, chemical structure, chain tq_:q_jnl-
oy, branching and cross linking. Property requirements and polymer uiiliza-

On. . _
. Unit-III :

A. Paper and Pulp Industry: deanufaclu;"e of pulp mcchanical and chemi- -

al pulping, manufacturing of paper.
B. Soaps and Synthetic Detergents: Manufacture of detlergent, types of

letergents, manufacture of Soap, Liquid soap,. Amalysis of anionic, calionic,
ipnionic and amphoteric detergents * -  E

C. Commercial Polymerys - E

Polyethylene, polyvinyl chloride, poly . S
ns; cpoxy resins . Functicital polymers- Fire retarding polymers and elcclri-
ally conductling polymers. ‘

PAPER-V- PRACTICALS

Fime: 10 Hours Max. Marks: 100

NORGANICCHY " _STRY

A) Instrumentation

Colorimetry

a) Job’s metk |
- OR _

i) So. . .. Bxtraction: Separation and estimation of Mg(1l) and Fe(II)

(i1) Ion Exchange Method: Scparation and estimation of Mg(I1) and Zn{Il).

(b) Mole-ratio ;nelhud (c) water analysis.

amidcs, polycsters, phenolic res- -

e

J
|.

1

M.D.S. U Syllabus /B. Se. Hons. /7 49 -

fl?;) E{nthcsis and An :ftly:.sis(ﬁnv ﬁvn‘l | ' '
a eparation of sodium lric::s::'llatu lerralc (I11). Na_[Fe(C
() Prcparau:on of Ni-DMG cmuplcx.ﬂ\li(DMG)ij et
Eg grepamqnn of f13:-*::«,[:-1}(:1' letrammine complex (Cu(NH,) J80
rcparation of cis-and trans-hiso: ' - I ic

LI i xalato diaqua chrumatel (11T for.
(A) Qualitative Anal VSIS |

Analysis of an organic mixture containing two solid components using

water, NaHCO,, NaOH for scparation and preparation of suitable derivalives.

(B) Laboratory Techniques
Steam Distilation
Naphthalene from its sus ioni
; pcosioninwater
Clove Oil from cloves |
Separation of o-and-p-nitrophenols
OR |
Colu.mn_ Chromatography
Scparation of fluorescene and methylene blue

Séparat._iun of leaf pigments from spinach leaves
Resolution of racemic mixture of (49 mandelic acid’

() = SJ"I‘!ﬂlESi!.B of Organic Cmﬁpuunds(&ny Three)
(a) -~ Acétylation of salicylic acid, amline, glucose and hydroquinone.

Benzoylation ofaniline and phenol.

(b) Aliphatic electrophilic substitution.

+ Preparation of jodoforn from cthanol and aceloné:

(c) . Aromatic electmpllilic_substituliunh

Nitration

Preparation.of m-dinitrobenzenc

Preparation of p-nitroacetanilide

Halogenation -, - *

Preparation of' v*romoacetanilide
ton of 2,4 6-tribromopherol

(d) Diﬂz“iizatinnfmupling

Preparation of metlly! orange and methyl red
1

~(e) Oxddation

®

@)

Preparation of benzoic acid from toluene

Reduction z

Pre pﬂmt_i onof aniline from nitrobenzenc -

Prepaéalttmn of m-nitroaniline from m-dinitrobenzene.

fS{teri:-uchr:mical Stl_nd ¥ of Organic Compounds via Models -
and S configuration of optical isomers, :

7(i1) E,Z configuration of gecometrical isomers,

(i} Conformational anai{'sis v .
’ . of cyclohexane and |
. F) Preparation /isolation of (any ﬂ,,m} SUbSt:““[ed cycloliexanes.

L.

'

Preparation of Aspirin
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Preparation of Paracclamol

Indigo

Methyl Orange

Isolation of Caffine from tea leaves.

Isolation of Casein from milk

[solation of Nicotine dipricate from tobacco.

Isolation of Piperine from black pepper.

. Analysis of calcium from milk powder by complexomelrically.

10, Analysis of sodium using flame photometry. |

11. Analysis of ccment or dolomite. '

12. Preparation of urea-formaldehydc TESin.

13. Preparation of phenol-Formaldehyde resin

(G) PHYSICAL CHEMISTRY (ANY SIX) .

i To determine the strength of the given acd conductometrically vsing
standard alkali solution. ; |

7 Todetermine the solubility and solubi lity product of a sparingly soluble
clectrolyte conductometrically. | _

3. To study the saponification of cthyl acctate conductometrically

4  Todetermine the ionisation consiani of a weak acid conductometrically.

5 Totitrale potentiometricaily the given ferrous ammonium sulphate solu-
tion using KMnO /K., Cr,0, as titrant and calculate the redox potential of
Fet+-+Fei+++ system on the hydrogen scale.

6. Toverify law of refraction of mixtures {e.g. of glycerol and water) using
Abbe's refractomeler. |

1 Todetermine the specific rotation of a given optically active compound

8  Delermination of molccular weightofa non-volatile solute by Rast method/
Backmann freezing poinl method.

9  Delermination of the apparcnt degree of dissociation of an elcclrolyte

: (e.g. NaCl) in aqueous solution at diffcrent concenirations by ebullioscopy.

1. Toverify Beer- Lambert law for KMnO JK.Cr,0, and determine the con-
centration of the given solution of the substance. |

Books Snggested (Laboratory Courses) .

1. Vogel’s Qualitative Inorganic Analysis, revised, Svebla, Orient Longman.

- I I VTN e

2 Vogel’s Textbook of quantilative Inorganic Analysis (revised), J. Bassetl, -

R C. Denney, GH. Heffery and Y Mendham ELBS.
1 Standard Methods of Cliemical Analysis, W.W. Scott, The Technical Press.
4. Experimenal inorganic Chemistry, W.G Palmer, Cambndgge. :
5 Handbook of Preparative Inorganic Chemistry , Vol, I & 11 Braucr. Aca-
demic Press. : .

6. lnorganic Synitheisis, McGraw Hill. | | .

T | E;-;peﬂmcnlal Organic Chemistry Vol. 1&ll, PR. Singh, D.S. Gupta and K_S.
‘Bajpai, Tata McGraw Hill. ' _ :

8  Laboratory Manual in Organic Chemisiry, RK. Babsal, Wiley Easlemn.

9 - Vogel's Texibook of Practical Organic Chemistry, B.S. Furniss, A.J.

Hannaford, V. Rogers, PW.G SmithandAR. Taichell, ELBS.

T
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10, ' i |
Ew:;p;r:jbr:'l:sr;t‘s in General Chemistry. C.N.R. Rao and U.C. Agarwal, East-

l_I' }If.iﬁ{::eriments 1n Physical Chemistry, R.C. Das and B. Behra. Tata McGzw

12. racti '

2 ;:;?;;?:gpéf:::l Physical Chemistry, Vol.I-Physical, I.B. Yadav, Goel

13 :

3 E-?::;:: SESE:;T;[E? Chemistry, Vol.I-Physical, J.N. Gurtu and
14, Zegajz_:l I_:“.xperiments in Physical Chemistry, N.G Mukherjee. J.N. Ghose
I5. Expeﬁwents in Physical Chemistry, J.C. Ghosh, Bhiarati Bhavan.

B.Sc:(_I-IqI!s.) Part III .
_— m}IfEMATlrcﬂs"j |

Paper No
menclature Teaching 'Examination Max.Marks

:I REALANALYSIS Hrs.f;?«’eel_-: " Duration
k COMPLEX ANALYSIS 5 g 0
NUMERICALANALYSISAND 5 3 i
y DIFFERENCE EQUATIONS | o
THECRY OF MATRICESAND 5
VECTOR SPACES,  * F o
v THEORY: FUNDAMENTALS OF 4 - 60
PRACTICALS: 2 o 2
g o ”
. 'MaxMarks 500
| - Max, Pass Marks 200
PAPER-I .
REA LYSIS
Duration: 3Hrs, 'L S

Max.Marks: 100

divided into three parts

Part-A, Part-B and P |
L art-C. Part A-(20Marks) is :
questions (50 words) at least 3 questions fro :)n Eaccimpulsul'y and contains 10

unit, each question is of 2 marks. P '

. - Part B- (20Marks) is !

5 c!uestmns {100 words) at least one question ﬂ-mzll GD;“PUISDU’ e contains
unit, each question is of 4 marks, o
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Part C-(60Marks) contains 6 questions two from each unit. Candidates required

1o attempt 3 questions,
one from each unit. Each question is of 20 marks (400 words).

UNIT-I - |
Real number system as a complete ordered field. The point set theory, open and
closed sets, limit point of a set, neighborhcods, Bolzano-Weierstrass thearc::t_l,
Heine-Bore! theorem, compactness, connecledness, Cantor’ f5 ternary set, fA-

M.D.S.U. Syllabus/ B.Sec. Hons. / 53

o UNIT-X -
Cﬂrf]plex numbers as ordered pairs, complex plane, geometrical representation,
n_:nnjugate complex numbers, connected and compact sets, curves and region
in the complex plane, statement of Jordan curves thmmny extended complex
plane and stereographic projection, complex valued functions, limit and
continuity, convergence, differentiability in the extended plane, analytic
functions, Cauchy -Riemann equations (Cartesian and polar form), complex

fA definition of the limit of a function, basic properties of limits, continuous
functions and classification of discontinuities, sequential continuity, propertics
of continuous functions defined on closed intervats, limit and continuity of
functions of two variables.
| i UNIT-O o e PR3
Differentiability: Properties of differentiability, mean value theorems and their
geometrical interpretation, Darboux’fs intermediate value theorem for
derivativés, Taylor's theorem for functions of two variables, definition of a
sequence;‘ﬂlﬂﬁrréms on limits of sequences, Bounded and monotonic sequences,
Cauchy's convergence criterion.
. . UNIRH |
Infinite series of nu-n;.négalive. terms, its convergence, different tests of
convergence of infinite series i.e. comparison tests, Cauchy's integral tests,
Ratio tests, Ragbe's test, Logarithmic ratio test, , Morgan and Bertrand's tests
(without proof), alternating series test, Leibnitz’fs theorem, abso'ute and
conditional convergence, Fourier series, Fourier expansion of piecewise
monotonic functions, u aiform convergence of series of functions, Wirestrass
M-test, Abel’fs test and Dirichlet™fs test. :

il . PU,

PAPER-II

... . COMPLEX ANALYSIS
Duration: 3Hrs. . . ;° il ’ M ax. Marks: 100
- Note- Paper is divided into three independent units. The question paper is
divided into thrée parts - o
Part-A, Part-B and Part-C. Part A{20Marks) is compulsory and contains 10
questions (50 words) at least 3 questions from each

unit, each question is of 2 medrks. Part B- (20Marks) is compulsory and conlains
5 questions (100 words) at least one question from each

unit, each question is of 4 marks. . :

Part C-(60Marks) contains 6 questions two from each unit. Candidates required
to attempt 3 questions, = - I : '

one from each unit. Each question is of 20 marks (400 words).

equlatiun of a straight line and circie, polynomials, multiple vaiued functions
harmonic functions, : |
| Ul TF :
Mapping or transformations, Jacobian of a transformation, conformal mapping, |
necessary and sufficient conditions for w=f{z) to represent conformal mapping,
some elementary transfonmations, bilinear transformation and its properties,
fixed puin?s,-cmss ratio, inverse point, elementary mapsF(z)= 22, 'az, .(z+1/
z),sinz, log z '
UNIT-IID

Sequences and series of fimctions, power series, complex line integral, reduction .
of complex integrals to real integrals, propertics of complex integrals, Cauchy’fs -
fundamental theorem, Cauchy’fs integral formule, derivative of an analytic
function, Morera’fs theorem, Liouville’fs theorem, Poisson’fs integral formula, -

expansion of analytic functions as power series, Taylor'fs and Laurent’fs -
theorems. |

| | : PAPER-III .
NUMERICAL ANALYSIS AND DIFFERENCE EQUATIONS
Dwration: 3Hrs, Max.Marks:100

Note- Paper is divided into three independent units. The question paper is-
divided into three parts |

Part-A, Part-B and Part-C. Part A~(20Marks) is compulsory and contains 10
qu?stmns (50 words)at least 3 questions from each :
unit, each question is of 2 marks. Part B-.(20Marks) is compulsory and contains
3 questions (100 words) at least one question from each |

. unit, each question is of 4 marks. .

Part C-(60Marks) contains 6 questions two from each unit. Candidates required .
to attempt 3 questions, ‘ :
one from each unit. Each question is of 20 marks (400 words). -

y UNITX
leil‘ere-nce operators and factorial notation, relation between difference and
derivatives, difference of polynomial, Newton'fs formulae for forward and .
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backward interpolation for equal intervals, divided difference, relation bém’een
divided differences and simple differencés, Newton's general interpolation

formula, Lagrange’fs interpolation formula.
UNI'T-II
Gauss central difference formula, Stirling and Bessel interpolation formulae,

il'."u’il‘ﬂﬂ interpolation, numerical differentiation and Integration. Trapezoidal
rule, Simpson’fs 1/ 3 , 3/8 rules, Weddle™fs rule, solution of algebraic and
transcendental equations, bi-section method, Regula-Fals method, Newton-
Raphson method.

UNIT-INN

" Definition and order of a difference equation, first and highest order

homogeneous form |, non-homogeneous linear difference equations, non-

PAPER-IV THEORY O MATRICES AND VECTOR SPACES

Duration: 3Hrs. o .

divided into three parts

Part-A, Part-B and Part-C. Part A-(20Marks) is compulsory and contains 10
questions (50 words) at least 3 questions from each

unit, each question is of 2 marks. Part B- (20Marks) i compulsory and contains
3 questions (100 words) at least one question from each

unit, each question is of 4 marks. =

-, Part C-(60Marks) contains 6 questions two from each unit. Candidates required
" to attempt 3 questions, | '

“one from each unit. Each question is of 20 marks (400 words).

- - . UNTIRX )
Definition of matrix, Hermitian and skew Hemitian matrices, elementary
operations on matrices, inverse of a matrix, linear independence of row and

equation of a matrix. Cayley- Hamilton theorem and its use in finding inverse of
amatrix, applications of matrices to solve a System of linear (both homogeneous
and non homogeneous) equations, theorems on consistency of a system of

linear-equations.

TOTTTT TR ek CIEE-TEI TR A T A Eemn g v e Sl L Irl"--_-ll-l.l
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a subspace of 2 finjte dtmensional vector Space, dimension of syms of
subspaces, quotient Spaces and its dimension. :

Linear transformations: Linear Transformations and thejr representation as
matrices, the algebra of linear transformations, Sylvester’s law of nullity.
| . UNIEI

Change of basis, dual Space, dual Basis, bidual Space, adjoint of a Jinear
transformation, annihilator of g sub space, Eigen vaiues and Eigen vectors,

Duration: 3Hrs. i b
Note: Paper js divided into three independent units. The question paper s
divided into three parts :

Part-A, Part-RB and Part-C. Pant A-(15Marks) is compulsory and contains 10
questions (50 words) at least 3 questions from each

unit, each question js of 1.5 marks. Part B- (15 Marks) s compulsory and .
contains 5 questions (100 words) at Ieast one question from each

Uni, each question is of 3 marks.

Part C(30 Marks) contains ¢ questions two from each unithandidate IS required
to attempt 3 questions

one from each Unit. Each questionisof 10 marks (400 words),

-Strings, stringy functions - streat ), stremp(), strepy (), user- defined functions,

structures, unions, pointers, pointers arithmetic, passing pointers as functions
arguments, arrays of pointers, |
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[
PAPER-V(B) PRACTICALS

Duration : 3 Hrs. y Max Marks: 40
Note: Distribution of marks is as follows: A. One pr.acfi:::al from Section A 10 B.
One practical from Section B 10 C. One practical from Section C 10 C. Practical
record 5 D. Viva voce D

SNl bW

th & W N

Lh o N

: SECTION-A
A program employs different kind of operators.
Programme for gradation system for exam.
Programme to calculate roots of quadratic equation. -
Programme to find factorial of anumber. '
Programme to find sum of a series.
Programme to find following oufput

Programme 1o stores roll number and total marks. , ' |
Programme to evaluate Simple arithmetic cxprﬁsfnn by using pointers.
Programme to copy a string on other string and cglculate the number of
characters. L ! '
Programme to evaluate Total = £ (X7)°
.. . ~.» . SECTION-B

To solve quadratic cjuation. -
To solve equation by bisection method. ,
To solve equation by Newton- Raphson method.
To solve equation by Regula-Falsi method. |
To solve equation by secant method.

.. i SECTION-C | -
To find interpolate value by Newton, forward interpolation formula.
To find interpolate valué by Lagrange’fs interpolation formula.
To sclve integral by Trapezoidal rule.
To solve integral by Simpson 1/3 rule.

To s~lve integral by Simpson 3/8 rule.

o0




