B.Sc. (Pt-I) Examination - 2013
CHEMISTRY

Scheme

Three papers Min. Marks 54Max. marks 150

Papers I INORGANIC CHEMISTRY 3 hrs. duration Max. Marks 50
Papers 11 ORGANIC CHEMISTRY 3 hrs. duration Max. Marks 50
Papers 111 PHYSICAL CHEMISTRY 3 hrs. duration Max. Marks 50
Practical 5 hrs. duration Min Marks 27 Max. Marks 75

PAPER I - INORGANIC CHEMISTRY
Duration : 3 hrs Max.Marks 50
Note: The question paper will contain three sections as under —
Section-A :  One compulsory question with 10 parts, having 2 parts from each unit, short answer in 20

words for each part. Total marks : 05
Section-B : 10 questions, 2 questions from each unit, 5 questions to be attempted, taking one from
each unit, answer approximately in 250 words. Total marks : 25

Section-C : 04 questions (question may have sub division) covering all units but not more than one
question from each unit, descriptive type, answer in about 500 words, 2 questions to be
attempted. Total marks : 20

Unit-1
(A)  Atomic Structure
Idea of De Broglie matter waves, Heisenberg uncertainty principle, atomic orbitals,

Schrodinger wave equation,significance of ¢ and y?, quantum numbers, radial and angular wave
function and probablility distribution curves, shapes of's,p,d, orbitals. Aufbau and Pauli exclusion
principles,Hund's multiplicity rule. Electronic configurations of the elements, Effective nuclear charge.

(B)  Periodic Properties

Atomic and ionic radii, ionization energy, electron affinity and electronegativity-definition, methods of
determination or evaluation, trends in periodic table and application in predicting and explaining the
chemical behaviour.

Unit -11
(A)  Chemical Bonding
Covalent Bond- Valence bond theory and its limitations, directional characteristics of covalent
bond, various types of hybridization and shapes of simple inorganic molecules and ions. Valence shell
electron pair repulsion (VSEPR) theory to NH,,H,O*,SF CIF ,ICl, and H,O.

(B) MO Theory: Homonuclear and heteronuclear ( CO and NO) diatomic molecules,multicenter
bonding in electron deficient molecules, bond strength and bond energy, percentage ionic character from
dipole moment and electronegativity difference.

Unit -I11
(A)  Ionic Solids-Ionic Structures: radius ratio effect and coordination number, limitations of radius
ratio rule, lattice defects, semiconductors, lattice energy and Born-Haber Cycle, solvation energy and
solubility of ionic solids, polarizing power and polarizability of ions.
Fajan's rule. Metallic bond -free electron, valence bond and bond theories.
(B)  Weak Intearactions-Hydrogen bonding, van der waals forces
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Unit -1V

s-Block Elements
(A) Comparative study, diagonal relationship,salient features of hydrides, solvation and complexation
tendencies including their function in biosystems, an introduction to alkyls and aryls.
(B) Chemistry of Noble Gases

Chemistry of the noble gases. Chemistry of xenon. Structure and bonding in xenon compounds.
(C) p-Block Elements

Comparative study (including diagonal relationship) of groups, 13-17 elements compounds like
hydrides, oxides, oxyacids and halides of groups 13-16.

Unit -V
Chemistry of the following compounds :
Hydrides of Boron -diborane and higher boranes,borazine,borazoles, fullerenes, carbides, fluorocarbons,
silicates, structure principle, tetra sulphur tetranitride, basic properties of halogens, interhalogens and
polyhalides.

Books suggested

1. Concise Inorganic Chemistry : J. D. Lee

General Inorganic Chemistry: J. A. Dufty, Longman (2™ Ed.)

Principles of Inorganic Chemistry : B. R. Puri and L. R. Sharma

Basic Inorganic Chemistry : F. A. Cotton and G. Wilkinson, Wiley Eastern
Molecular Geometry : R. J. Gillespie, Van Nostrand Reinhold
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PAPER II - ORGANIC CHEMISTRY
Duration : 3 hrs Max.Marks 50
Note: The question paper will contain three sections as under —
Section-A :  One compulsory question with 10 parts, having 2 parts from each unit, short answer in 20

words for each part. Total marks : 05
Section-B : 10 questions, 2 questions from each unit, 5 questions to be attempted, taking one from
each unit, answer approximately in 250 words. Total marks : 25

Section-C : 04 questions (question may have sub division) covering all units but not more than one
question from each unit, descriptive type, answer in about 500 words, 2 questions to be
attempted. Total marks : 20

Unit -1

(A)  Structure and Bonding

Hybridization, bond lengths and bond angles. bond energy, localized and delocalized chemical
bond, vander waals interactions, inclusion compounds, clatherates, charge transfer complexes,
resonance, hyperconjugation, aromaticity, inductive and field effects, hydrogen bonding.
(B)  Mechanism of Organic Reactions

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



Methods of determination of reaction mechanism (product analysis, intermediates, isotope effects.
Kinetic and stereochemical studies.)

Unit-11
Stereochemistry of Organic Compounds
Concept of isomerism, types of isomerism.
Optical isomerism:elements of symmetry, molecular chirality enantiomers. stereogenic centre, optical
activity, properties of enantiomers, chiral and achiral molecules with two stereogenic centres,
diastereomers, threo and erythro diastereomers. meso compounds, resolution of enantiomers, inversion,
retention and racemization.
Relative and absolute configuration: sequence rules, D&L and R&S systems of nomenclature.
Geometric isomerism:determination of configuration of geometric isomers, E&Z systems of
nomenclature, geometric isomerism in oximes and alicyclic compounds.
Conformationl isomerism: conformational analysis of ethane and n-butane. conformations of
cyclohexane, axial and equatorial bond, conformation of mono substituted cyclohexane derivatives.
Newmann projection and sawhorse formulae, Difference between configuration and conformation.
Unit-111
Alkanes and Cycloalkanes
ITUPAC nomenclature of branched and unbranched alkanes, the alkyl group, classification of
carbon atoms in alkanes. [somerism in alkanes, sources, methods of formation (with special reference to
Waurtz reaction, Kolbe reactions, Corey-House reaction and decarboxylation of carboxylic acids)
Physical properties and chemical reaction of alkanes.
Mechanism of free radical halogenation of alkanes: orientation, reactivity and selectivity . Cycloalkanes-
nomenclature, methods of formation, chemical reactions, Baeyer's strain theory and its limitations, Ring
strains in small rings (cyclopropane and cyclobutane), theory of strainless rings.The case of
cyclopropane ring:banana bonds.
Unit-IV
Alkenes, Cycloalkenes, Dienes and alkynes
Nomenclature of alkenes, methods of formation, mechanisms of dehydration of alcohols and
dehydrohalogenation of alkyl halide, regioselectivity in alcohol dehydration The Saytzeff rule, Hofmann
elimination, physical properties and relative stabilities of alkenes.
Chemical reactions of alkenes-mechanisms involved in hydrogenation, electrophilic and free radical
additions, Markownikof's rule, hydroboration- oxidation, oxymercutation -reduction. Epoxidation,
ozonolysis, hydration, hydroxylation and oxidation with KMnO, Polymerization of alkenes. Substitution
at the allylic and vinylic-positions of alkenes. Industrial applications of ethylene and propene.
Methods of formation, conformation and chemical reactions of cycloalkenes. Nomenclature and
classification of dienes: isolated, conjugated and cumulated dienes. Structure of allenes and butadiene,
methods of formation, polymerization. Chemical reactions-1,2- and 1,4- additions, Diels-alderreaction.
Nomenclature, structure and bonding in alkynes. Methods of formation. Chemical reactions of alkynes,
acidity of alkynes. Mechanism of electrophilic and nucleophilic addition reactions, hydroboration-
oxidation, metal ammonia reductions, oxidation and polymerizations.
Unit-V
Arenes, Aromaticity, Alkyl & Aryl Halides
Nomenclature of benzene derivatives. The aryl group. Aromatic nucleus and side chain structure
of benzene: molecular formula and Kekule structure Stability. Aromaticity: the Huckle's rule, aromatic
ions.
Aromatic electrophilic substitution-general pattern of the mechanism, role of ¢ and © complexes.
Mechanism of nitration, halogenation, sulphonation, mercuration and Friedel Crafts reaction, energy
profile diagrams. Activating & deactivating substituentss, orientation and otho/para ratio. Side chain
reactions of benzene derivatives. Birch reduction.



Nomenclature and classes of alkyl halides, mothods of formation, chemical reactions. Mechanism of
nucleophilic substitution reactions of alky halides, SN? and SN reactions with energy profile diagrams.
Polyhalogen compounds: chloroform, carbon tetrachloride.

Methods of formation of aryl halides, nuclear and side chain reactions. The addition, elimination and the
elimination-addition mechanism of nucleophilic aromatic substitution reactions.

Relative reactivities of alkyl vs allyl, vinyl and aryl halides. Synthesis and use of D.D.T. and B.H.C

Books Suggested :

A Text Book of Organic Chemistry : K. S. Tiwari, S. N. Mehrotra and N. K. Vishnoi
Modem Principles of Organic Chemistry : M. K. Jain and S. C. Sharma

A Text Book of Organic Chemistry: (Vol. I & II) O. P. Agarwal

A Text Book of Organic Chemistry : B. S. Bahl and Arun Bahl

A Text Book of Organic Chemistry : P. L. Soni

Organic Chemistry : (Vol. I, I & IIT) S. M. Mukherji, S. P. Singh and R. P. Kapoor, Wiley
Eastern Ltd. (New Age International)

7. Organic Chemistry : Morrison & Boyd, Prentice Hall
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PAPERIII - PHYSICAL CHEMISTRY
Duration : 3 hrs Max.Marks 50
Note: The question paper will contain three sections as under —
Section-A :  One compulsory question with 10 parts, having 2 parts from each unit, short answer in 20

words for each part. Total marks : 05
Section-B : 10 questions, 2 questions from each unit, 5 questions to be attempted, taking one from
each unit, answer approximately in 250 words. Total marks : 25

Section-C : 04 questions (question may have sub division) covering all units but not more than one
question from each unit, descriptive type, answer in about 500 words, 2 questions to be
attempted. Total marks : 20

Unit-1
Mathematical Concept and Computers
(a) Mathematical Concepts
Logarithmic relations, curve sketching, linear graphs and calculations of slopes differentiation
of functions like k ,e*,x", sin X, log X; maxima and minima, partial differentiation and reciprocity
relations, integrations of some useful/relevant functions: Permutations and combinations. Factorials.
Probability.

(b) Computers

General introduction to computers, different components of a computer, hardware and software
input output devices; binary numbers and arithmatic; introduction to computer languages. Programming,
operating systems.

Unit I1

Gaseous States

Postulates of kinetic theory of gases, deviation from ideal behaviour, vander waals equation of
state.
Critical Phenomena: PV isotherms of real gases, continuity of states, the isotherms of vander Waals
equation, relationship between critical constants and vander waals constants, the law of corresponding
states, reduced equation of state.

Molecular Velocities: Root mean square, average and most probable velocities. Qualitative
discussions of the Maxwell's distribution of molecular velocities, collision number, mean free path and
collision diameter. Liquification of gases (based on Joule-Thomson effect.)
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Unit II1
A. Liquid state
Intermolecular forces, structure of liquids ( a qualitative description).
Structural differences between solids, liquids and gases.
Liquid Crystals: Difference between liquid crystal, solid and liquid. Classification,structure of nematic
and cholestric phases. Thermography and seven segment cell.
B. Colloidal State
Definition of colloids, classification of colloids.
Solids in liquids (sols) properties- kinetic, optical and electrical, stability of colloids. Protective action,
Hardy-Schulze law, gold number.
Liquids in liquids ( emulsions): types of emulsions,preparation. Emulsifier.
Liquids in solids (gels): classification, preparation and properties, inhibition, general applications of
colloids.
Unit IV
Solid State
Definition of space lattice, unit cell.
Laws of crystallography- (1) Law of constancy of interfacial angles (i1) Law of rationality of indices (ii1)
Law of symmetry. Symmetry elments in crystals.
X-ray diffraction by crystals. Derivation of Bragg's equation Determination of Crystal structure of NaCl
and CsCI( Laue's method and powder method.)
Unit V
Chemical Kinetics and Catalysis
Chemical kinetics and its scope, rate of a reaction, factors influencing the rate of a reaction:
concentration, temperature, pressure, solvent,light,catalyst, Concentration dependence of rates,
mathematical characteristics of simple chemical reactions zero-order, first order, second order, pseudo
order, half life and mean life period. Determination of the order of reaction : differential method; method
of integration, method of half life period and isolation method.
Radioactive dccay as a first order phenomenon.
Experimental methods of chemical kinetics: conductometric, Potentiometric,optical
methods, polarimetry and spectrophotometry.
Theories of chemical kinetics: effect of temperature on rate of reaction, Arrhenius concept of activation
energy.
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. Catalysis,
characteristics of catalysed reactions, classification of catalysis, miscellaneous examples.

Books Suggested :

1. Principles of Physical Chemistry : B. R. Puri and L. R. Sharma

2. A Text Book of Physical Chemistry : A. S. Negi and S. C. Anand

3. Physical Chemistry, Pt. I & I : C. M. Gupta, J. K. Saxena and M. C. Purohit

4. Computers and Applications to Chemistry: Ramesh Kumari, Narosa Publishing House P. Ltd.

CHEMISTRY - PRACTICAL

LABORATORY COURSE : 120 Hrs (4 hrs /week)
Practical Examination 5 Hrs.

Min. Pass Marks - 27 Max. Marks 75

Distribution of Marks

(1) Inorganic mixture - 25

(i1) Organic  (Two experiment - 20 (10+10)

(iii) Physical - 10

(iv) Viva (Regular) - 10
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(v) Record  (Regular) - 10
(vi) Viva (Non-collegiate) - 20
Inorganic Chemistry
Semimicro / Macro Analysis -Cation analysis, separation and identification of ions from groups
LILIILIV,V and VI.Anion analysis.(6 radicals)
Organic Chemistry
Laboratory techniques -Two experiments - one from section A and one from section B carry each 10
marks
Section - A
Detemination 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°, m-Dinitrobenzene 90°
p-Dichlorobenzene 52°,Aspirin 135°
Detemination of boiling Points
Ethanol 78°, Cyclohexane 81.4°, Toluene 110.60, Benzene 80°
Mixed Melting point determination
Urea -Cinnamic acid mixture of various compositions (1:4,1;1,4;1 )
Distillation
Simple distillation of ethanol -water, using water condenser
Distillation of nitrobenzene and aniline using air condenser
Crystallization
Concept of induction of crystallization
Phthalic acid from hot water (using fluted filter paper and stemless funnel) Acetanilide from
boiling water. Napthelene from Ethanol Benzoic acid from water.
Decolorisation and crystallization using charcoal
Decolorisation of brown sugar (sucrose) with animal charcoal using gravity filtration.
Crystallization and decolorisation of impure naphthalene (100 g of naphthalene mixed
with 0.3g. of Congo Red using 1.0 g decolorising carbon) from ethanol.
Sublimation (Simple and vacuum)
Camphor, Naphthalene, phthalic acid and Succinic acid.

Section - B
Qualitative Analysis
Detection of extra elements (N,S and halogens) and functionl groups (phenolic,
caboxylic, carbonyl, ester, carohydrates, amine, amide, nitro and anilide) in simple
organic compunds.

PHYSICAL CHEMISTRY
Any one experiment from following
Chemical Kinetics

1. To determine the specific reaction rate of the hydrolysis of methyl ac-
etate/ ethyl acetate catalyzed by hydrogen ions at room temperature.
2. To study the effect of acid strength on the hydrolysis of an ester.

3. To comopare the strengths of HCI and H2SO4 by studying the Kinetics of hy-
drolysis of ethyl-acetate.

4. To study kinetically the reaction of decomposition of iodide by H202
Distribution Law

1. To study the distribution of iodine between water and CCl4

2. To study the distribution of benzoic acid between benzene and water.



Colloids

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

Viscosity, Surface Tension

1. To determine the percentage composition of a given, mixture (non interacting
systems) by vicosity method.

2. To determine the viscosity of Amyl alcohol in water at different concentrations
and calculate the viscosity of these solutions.

3. To determine the percentage composition of a given binary mixture by surface -

tension method (acetone & ethyl-ketone).

Books suggested :
1. Practical Chemistry: Giri Bajpai and Pandey, S. Chand & Co. Ltd., New Delhi
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HE-feda

= st

i @ et faga & wq@  srfufed, omeyl wrEaeR ¥ oo, dre died St
THHIOT | Hifaw TEF AEdad TG & PV GHATH o, S1EE Hiqod el aed (9)
qUIHIO & GUATH o, Fifdeh fEeRiRl avel aew fEeRiel & Wem Wy, 9 sTEwenel @i
frm wur etaen wefiRIul, svifass TRl o AeR go o, SfHd 9 9 Wifdshdd & |
e Tt & fau fFg-aa faqmor fagra &1 ToneEs faaea deee e, Wl gd-ud
Td geee M| TG #w G (-2 T T STe)

THIE A

Sd 3TEAT
(27)IqU-oTE F&@ FAl BT A (TR qUH) |
G- Fat g TE % Al ElEEmHe Sl 3@ Ud fREee:- 3@ e dW w ga ¥ W,
TR, ga Buswues wifdiees (Cholestric) sTaxam, FoT d@d T 9@ @IS od
(Seven Segment Cell )
(3) ST e

HIAES! H IR, HICTES! HT IHOISE 1 g § WA : Tidel THERE TE AYd
T, wIegel w1 T, ww fEmar, Tl wew fem, s
Tal w1 gEl W U RBEUeE § hIAES! faedd: WEEl % YRR M ki Tt g e |
I ¥ wa (i) faoem: wffeso A & fafedt w@ o, fRy wewet % gme s

g3 —aqd

3 FTaEe

ffom So 9 T g@ H R fReanmer & fEE-(31) o= was HIon Wi
feorar & fem (@) ufowm wmaret @ fram (@) wwfafa @ fam feeat @ s & a9 |
freeat g X-foom w1 wewoism wEeer w1 fruion NaCl, KClwa CsCl & freeat =t
granett w1 fufor (@ X-Ray oo fafy @& =i fafy)

ghls -U9H

A w Tfawl TE SR

ittt o Tfawt wd g afgsr, sifufe # sl R @ wenfad s a9
HRE -Wigdl, q9, €, fqam=w, YR, SOH|

[ H mar | e, Wa = w6, vam wife, fgdim wife, sm wife ®i
afufsmeanet & vt efiraern, o oy wd oitwa ongl srffmatet w1 wifedt & fraftor @b
fafeet- wmerem fafy, sawem fafy, ord omy wma, ofqua fafy, faerm fafuiifear ufeea
fagued ww gum wifc &1 afeeTmwaats aa@ Tfawt w1 wfe fafe

AasEtdrE, favafad, ywme fafrt gaufrde e weedyweTd | T
Ia-afgl & fagra Bl 1 R W a9 1 99E, MEMSE TWHIRIW, WERAT S @
IO
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FIR el Aed SNHRG Weeew  fagrd, WHHAU seRdl fagr, W deheddl, W
Reir smutfia wifaer Reeier &1 =St T 38T ST TR i
IEUNOME | 3R, Sl ifrfwanest & sifirereror, SAReT & afteRvor, faf= sewon afed

IR A
ERINIGIICREL 120 B (4 == YA 9«R)
YA T ;5 TS gAq" IR ;27 sifyeRa® 3 @ 75
SRS E I
FrehTafTen g - 25
EAEIEED (& wEnT) - 20 (10+10)
SIiGED - 10
Hifgs  ((Frafe) - 10
it it (Frafaa) - 10
Hifge  ((TEard) - 20
G CaCIE RS R |

g ofvr  favewon Tga favewwr - wArm favermw, e LILIILIV,V, @@ VI §98 & et
HT gUFRI TE faverworl Hume  faweror)

(6 TcT)
HEME  THEA- YU-31 Td 9F-9 § 4 Th TF T o Td% & 10 3|

AT--YATTRIAT a1 :

RGEICREIRE|

Trere 80-82°, EEw om 121.5-122° I 132.5-133" Wiwaf e 184.5-185"
fo=if o 132.5-133° Afafafas sma 157.5-158" wiefamee 113.5-114°,m. TR
90° PemFar- s 520, wfmfe 1320
FUAR  AIAA
it 78°, @EeFell- U 81.4° Teled 110.6°, s 80°
ILEERICEICRC I EE|

I fa=ifaew oI HeTam-oTer delesd & fasm
(1 % 411%114%1)
AT

A WA %GR UIAA-STa fasm w1 Wa e e |

IEEE & gRI AR a9 T U fasor &1 emwed
TorteettenTor

fpediet &1 faRon SheraE W@ gw dfes owd (TR gL T T o a0 e
A H HE H AR

S [ SRS [ = B A [ | S
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T ¥ ol
A W Slgh e

TEHA H I GRI foisM W fRecie:

Ted B iR fafy gRI, SN WReIA #1 WRE W 0 TFHL @1 faisH|
WHA R SIS Tuerel (1 gm fRRSE A & ¥ERT ¥ 0.3 UMW e IFd HuereE )
&1 foisH wd fReeeie o |

JeqA (W Te ferfa)
FIR ueelE, dfas o wd gt oT|
OT-F-ToTee  fageryo
WA HEtE AfEe §orfaferd qet (N,Sa fdoH) w1 wewH 9wl

FHAfFafcts HTefTe, TEX, HEEEee, THH, TAREE, T8 d UHARE Hel & Wd HErH
afieRt & wEEEI

difdr WA -fE § ¥ wE s W@

THEA SeTTfeehl:

(1) w9 W AT T/ THA THE H OTESSE A F
Suftafq & Sastaered ® faftte sifufen o w1 WA

(2) TR ® TA IR W A GHA ® YE K OAEAT |

3) TUE wERe & 9 eweRd & & W HCla HpSO, &t yaerr
EAR R

4)  HyO, 51 serEe & fowed =1 «ifvfker =t @1, WAt
g Sfqehl ST

foaror =1 fem
1) @ w CCl, & 7. |, & fomo &1 svemm)

2) 9 T O % AE dlgeh o & ool T STERE |

HIAEEH

Mfdfae -TewEe Wa &1 S TE (WA T 9 IRdd WHEEl) TR gt fgeers,
Triarst HUmAl ® SIS HAT w g HT

AT, TS A
(1) vama wa faf g (sfearefie @) fagon & gfae d@eed &1 Ao
(2) TS TewRa w9 ¥ fafae wigaret o fasoi w vamarst w1 oA
W 3 faeEd ® vEEael ®t o
(3) (oM wd e ®ieM) feiht fasm & whew Oeed & ge d@@ fafy @ A
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