FIRST YEA!%-SCIENCE. 2004-2005
CHEMISTRY

The examination shall consist of three theory
papers and one practical.

Paper & Course Hrs/week M. prarks
Paper -l Inorganic Chemistry 2 50
Paper- [I  Organic Chemistry 2 50
Paper- 1ll Physical Chemistry 2 50
Practical 4 75
PAPER-1
INORGANIC CHEMISTRY
M.M. 50

Time-3 Hrs.
NOTE: The paper will be divided intoe THREE

sections.

Ten questions (short type answer! two

from each Unit will be asked. Each

question will be of hall mark and the
to attempt all

required
Total 5 marks

Section-A

candidates are
questions.
25Q

Section-B  ve qz:» ‘s:.ions {answer noet t\ut\*m ~

10ice mil be asked and the ¢ andidates
are required to attempt all questons.
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Each question will be of & marks.
Total 25 marks
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Four questions may be in Pants coveri, -
all the five Units (answer not t.\ceed\pd:
500 words) will be asked. The candmates
are required to attempt any TWO ques-
tions. Each question will be of 10 marks.
Total 20 marks

Section'.

UNIT -1

Covalent Bond- Valence bond theory and its limita-
tions, directional characteristics of covalent bond,
various types of hybridization and shapes of simple
inorganic molecules and ions. Valence Shell Electron
Pair Repulsion (VSEPR) theory. regular and deviation
from regular geometry. MO theoryv. homo-nuclear and
heteronuclear (CO. NQ. HF and HCI diatomic
molecules. multicenter bonding in electron deficient
molecules. bond strength and bond encrgy. percentage
ionic character from dipoie momernt and electr;-
negativity difference.

Ionic Solids - lonic structures. radius rado effect arxd
coordination number, limitation of radius ratio
lattice defects. semiconductors. lattice energ}*_md
Born-Haber cycle. solvation enerydy and solubitlity of
lonic solids, polarizing power and po.&; i&wlity of fons,

rajan’s rule. Metallic bond - free ¢lecton, valence
bond and band theories. ~

Weak Interactions- Hydrogen bonding, Van der Waals
forces.

P"O
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—

: 1
'sﬂl"l-’,'lbck Elements - Comparative study: dlag?;i
relationships, salient features of hydrides. SOlva‘tion
and‘complexation tendencies including their fun¢ nd
i’ Bid'si'stems. an introduction to metal alky S
aryls™ !

UNIT II

overy. sepa-
ponding 1

Chemistry of Noble Gases-History of disC
rati6n of inert gases, chemical properties
gases, chemistry of xenon, structure and
xenon’ compounds.

1 I L AN UNIT -III
oxides:

él;ﬂup;-i3- General properties, oxides, hydrox o
halides .and hydrides of boron, diboran€ and hlion,
boranes, borohydrides, borazine, oxyacids of bo
borax-and borax bead test . (
Group-14- General properties, inert pair effect, hzs
des, oxides, silicates, silicones, graphitic compouil
carbides, cyanides and carbonyls, brief idea of fulle
renes.” |
G}l}';l‘lﬁiw-”(}eneral properties, hydrides, EfZldCS'
halides oxides and oxyacids of phosphorous, nitrogen
ﬁxation fertilizers.
UNIT - IV

Group-16 - General properties, polymorphism,
hydrides, halides, oxides and oxyacids of sulphur,
thids'ﬁlbhun’c acid and salts, thionic acids and their
salts, tetrasulphur tetranitride. :

Non

- tion
to ]

S in non-
N-aqueous solvents with special reference

18id NH, and liquiq so

2°

Acidg
i and Bases . Arrhenius, Bronsted - Lowry, Lux
0d, solvent System and Lewis concepts of acid

and bageg

Usanovitch definition.

Books Recommended

R
2

6.

Concise Inorganic Chemistry: J. D. Lee

General Inorganic Chemistry: J. A. Duffy, Longman
(2nd 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.

Inorganic Chemistry (Hindi Ed.): Suresh Ameta,
A. Sharma and M. Mehta, Himanshu Pub.
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oxides and oxyacids of sulphur, thiosulphuric acid and salts, |

thionic acids and their salts, tetrasulphur tetranitride.

Group-17 - General properties, hydrogen halides,
oxides and oxyacids of halogens,

compounds, polyhalides, basic properties of halogens.
UNIT - V '

Non -Aqueous Solvents - Physical properties of a |
types of solvents and their general |

solvent,
characteristics, Differentiating and leveling solvents,

reactions in non-aqueous solvents with special |

reference to liquid NH, and liquid SO.,.

and bases, Usanovitch definition.
Books Recommended
1.

o

Concise Inorganic Chemistry: J. D. Lee

General Inorganic Chemistry: J. A. Dully, Longman
(2nd Ed.)

. Principles ot Inoi‘gam'é 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.

Inorganic Chemistry (Hindi ed.): Suresh Ameta,
A. Sharma and M. Mehta, Himanshu Pub.
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PAPER 11
ORGANIC CHEMISTRY
Time-3 Hrs.

MM 50

‘NOTE : The paper will be diwded into THREE
- sections. '

‘Section-A Ten questions (short type answer) two

from each Unit will be asked. Each
. question will be of half mark and the
candidates are required to attempt all

questions. | o
Total 5 marks

Five questions (answer not exceeding 250
words) one from each Unit with internal
choice will be asked and the candidates
are 'requi‘red to attempt all questions.
Each question will be of 5 marks.

Total 25 marks

Four questions may be in parts covering
‘all the five Units (answer not exceeding
500 words) will be asked. The candidates
are required to attempt any TWO
questions. Each question will be of 10 -
marks. | |

Sectmn C

Total 20 marks
UNIT-I

Structure and Bonding - Localized and delocalized
chermcal bond, Van der Waals interaction, charge

f’transfer complexes, resonance, hypercon_]ugatlon
aromatlmty electromenc inductive and field effects




Mechanism of Organic Reactions - Curved arrow;Conformational isomerism- conformational analysis of
notation, drawing electron movements with arrows, ethane and n-butane; conformations of cyclohexane,
half-headed and double- headed arrows, types of axial and equitorial bonds, conformation of mono
Organlc reactions, energy considerations. ;SubStltUted cyclohexane derivatives. Newman
‘projection and Sawhorse formulae, Flscher and_,Flylng

Reactive Intermediates - Carbocations, carbanions, ?;Wedge formulae.
free radicals, carbenes, arynes and nltrenes thelrk

r

formation and stabilities. ' f
| | - |

Difference between conflguratlon and conformatlon

UNIT-III

Methods of determination of reaction mechanism; . o |

L . _ 1 Alkanes: General methods of formation, physical &

(product analysis, intermediates, isotope eftects,} ., |, _ , - -_
o _ . .chemical properties. Mechanism of free.radical

kinetic and stereochemical studies). 4

tsubstitution in alkanes with reference to

UNIT-II

t
Alk . _
activity, properties of enantiomers, chiral and achiralg: enes Dienes and Alkynes - Brief introduction of

alkenes, their formation with reference to

molecules = with two  stereogenic centers, f';"mechanlsms of dehydration of alcohols and

diastereomers, threo and erythro diastereomers, meso _f*“‘dehydrohalogenatlon of alkyl halides, reg1ose1ect1v1ty

compounds, resolution of enantiomers, 1nver51on,i;:l,ju1 aleohol dehydratwn The Saytzeff rule, 5 P ——
retentlon and racemization.

{‘elimination, physmal properties and relative stabilities
“of alkenes
Relative and absolute conﬁguratmn sequence rulesf; - -

D and L, R and S systems of nomenclature. i Chenncal reactlons of alkenes- mechanisms involved |

“"H

|1, ﬂ hydrogenatlon electrophilic and free radical
5 jdﬂdltmns Markownikoff’'s rule, hydroboration-

H-
DX ‘datlon oxymercuration-reduction, epoxidation,
A ERS e

&C O ,‘,nolysas hydratlon hydroxylation and oxidation with

{‘“"f' no, ., polymerization of alkenes, substitution at

bk 1.

chirality, enantiomers, stereogenic centre, optlcal‘f~

Geometric isomerism- determination of conflguratlon
of geometric isomers. E and Z system of nomenclature,

geometric isomerism in oximes and alicyclic compoundsi

l-f“i
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| UNIT -V
applications of ethylene and propene. |

;E:nergy profile diagrams, factors affecting S.2and S

reactions.

Alkynes: Acidity of alkynes, mechanism ﬂ; |

electrophilic and nucleophilic addition reactions Haloform reaction, Freons:
hydroboration, metal - ammonia reductions, omdand

and polymerization. 3 ethods of forrnaﬁon of aryl halides, nuclear and side

cham reactions, the addition - elimination and
e11m1nat10n - addition reaction, mechanisms of

' nucleophilic aromatic substitution reactions.
Arenes and Aromaticity Nomenclature of benzenﬁ

Unit - IV

derivatives, the aryl group, aromatic nucleus and Sldeelanve reactivites of alkyl halides v/s allyl, vinyl
chain, structure of benzene molecular formula ang:

and aryl halides. synthe51s and uses of DDT and BHC.
Kekule structure, stability and carbon - carbon bong =

lengths of benzene, resonance structure and M. O Books Recommended
picture. |

g oF | TSR X S T T ——
P - B~ = ppm e S S

1 A Text Book of Organic Chemlstry K. S. Tiwari,
Aromaticity: The Huckel rule, aromatic ions. Aroma’ull 8. N. Mehrotra and N. K. Vishrioi
electrophilic substitution: General pattern of thy

mechanism, role of s and p complexes. Mechanism u* Modern Principles Of Organic Chemistry: M. K. Jain
nitration, halogenation, sulphonation, mercuratiof:

-1;?- and S.C. Sharma
and Friedel -Craft reaction. Energy profile dlagrarns

Activating and deactivating substituents, onentatloi : 3 A Text Book of Organic Chemistry: (Vol. I & iI) O.
and ortho-para ratio. Side chain reactions of benzen <

2 Agarwal
derivatives. Birch reduction, Methods of formation an L.

chemical reactmns of alkylbenzenes, alkynylbenzen 4 A Text Book of Organic Chemistry: B. S. Bahl and
and biphenyl.

% Arun Babhl. | . ‘
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PAPER-III

-l

| ’ | BNt i, |

"3HYSICAL CHEMISTRY R ;
rime-3 HrS: MM"so e
NOTE The paper will be divided into THREE T "
Isectlons | o FRP RS ""s,:':., Ei g

ctxon-A ’len questions (short type answer) twg' ”
se from each Unit will be asked. Each
question will be of half mark and the ‘ ,% |
candidates are required to attempt” all ;" |

\

1

questlons Total 5 marks"- 4

. {r) e 15
‘gection-B Five questions (answer not exceeding 250 -

words) one from each Unit with internal &

choice will be'asked and the candidé‘ééﬁ’ L t

are required to attempt all questibns EE:

|  Each question will be of 5 marks g ! ‘
B ~ Total 25 marks

.
TR e -

Section-C  Four questions may be in parts’ COVCriné‘"%-:sw
i ‘all the five Units (answer not exceeding'
' 500 words) will be asked. The candidated i

are required to attempt any TWO" quesﬁ_;._.'ff

tions. Each question will be of 10° tharkgi! |

| - Total 20 marksl_{.t\

"

!

UNIT-1 SIE LA

"Mathematical Concepts - Loganthmic relationsI o
~curve sketchmg linear gmphs and calculation 'of
' SIOPCS differentiation of function like k,, ex, x%; sin X!
log X maxima and minima, partial d1fferenuauonrar}§j
'_"'-reclpro'mty relations, 1ntegrat10n of some usefuI/f

T T s 2 2l e
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- Televant functioris, permutations and combmatlons
factorials, probability. -

'Computers - General introduction to computelS
4 different components of a computer, hardware and
: software. input-output devices, binary numbers and
- -arithmetic, introduction to computer 1anguages
S ﬁprogrammmg operating systems. :
A . UNIT-II

~ )' iU ! ’
S ;1Gaseous State - Postulates. of kinetic theory Of gases

deviation from ideal behavior, Van- der Waals' equann
gt of state ‘

e Critlcal Phenomena - PV 1sotherms of real gases
: cont]nmty of states, the isotherms of Van der Waals
- .*_equation, relatxonshxp between critical constantb and
3. . Van der Waals constants, the.law of correspondmg
states, reduced equation of state. i

e : Molecular Velocities - Root mean square, average and
most probable velocmes, qualitative d1scussion of the
* Maxwell's distribution of molecular velocmes, collision
‘f'_number, mean free path and collision d1ameter lique-
- faction of gases (based on Joule - Thomsog'effect)

Liquld State - Intermolecular forces struct of liquid

. (a qualitative descnptlon]

: - solid and liquid; classification, structur» of smetic,

:-'nematic and cholestric: phases; th of liquid

31 crystals and its apphcatlons thermograph and seven
By segments cell : ;

! Bravais lattices.

& :'Liqmd Crystals - Difference bctween liquid crystal,

UNIT-III

¢ Solid State - Definition of space lattice, unlt cell,

Laws of crystallography- (i) Law of constancy of
interfacial angles (ii) Law of rationality of indices,
Weiss and Miller indices (iii) Law of symmetry, ’
symmetry elements in crystals, classification of
crystals, X-ray diffraction by crystals, derivation of
Bragg equation, determination of crystal structure of
NaCl, KCl and CsCl (Laue's method and powder
method). )

Colloidal State - Definition of colloids, classification

of colloids.

Solids in .liquid (sols): Properties - kinetic, optical and
electrical, stability of colloids, protective action, Hardy
- Schulze Jaw, gold number.

Liquids:in Liquid (emulsions): Types of emulsions,
preparation, emulsifier,

_Liquids 'in solid (gels)- classification, preparation and
properties, inhibition, general applications of colloids.

UNIT- IV

Nuclear and Radiochemistry - Elementary idea of
nucleus, nuclear forces, packing fraction, mass defect
and bmdmg energy, nuclear fission and. fusion
reactjons, calculatlon of Q - values of nuclear
reactions, hqu1d drop and shell models of nucleus,
theory of radioactivity, G. M. Counter, half life period,

-'average hfe. radloactlve dlsmtegratlon radioactive

Scanned by CamScanner



stéady state, groUP dis-l.)l I.n-ent 'law, tadiogoyy,

separation and id®ntification of isotopee .

tion of radioactivity and radioactive tracerg .
' "UNIT-V

Atomic Strﬁcture - Dual nature of electron, De BrOglie
. equation, Davisson and Germer r.sxperiment, Heisep,
berg uncertainty principle, Schrod'mg_er wave equat; -
,significanceof y and y?, probability distribuﬁOn
curves, shapes of s, p and d - orbitals, Zeeman apq

~applica

~ Stark effects. =~ | | | |
"",‘phys,;i,cal Properties and Molecular Structure .
PHysical properties of liquids, vapour pressure,
- measurement of vapour pressure, heat of vaporization,
‘ Trou!ion‘s rule. ' |
:Sﬁrféce tension, measurement of surface tension.
_Vichsity and its measurement, effect Cf temperature i
on the surface tension and viscosity. use of these
~ Pproperties in determination of chemical constitution. :
Books Recommended: | |
L ‘_P__I.'in’Ciples of PhySical Chemistry: B. R. Puri and L.
... .R. Sharma. SRR | |
2 AText Book of Physical Chemistry: A, S. Negi and

- .S C Anand. =
i 3. 'Ph'Y's_i_ca‘l Ch‘émistry,{;_l‘?t‘,} I1&I:CM. Gup'ta, JK

~Saxena and M. C. purohit.
N R
< ysical Chemistry (Hindi Ed.) : Suresh Ameta

by ndelval, R. Ameta & J. Vardia, Himanshy

pute;SandAPPhCatlonsto Chemistry, Rames [
rosa Publishing House Pt Lid. |
T o Scanned by CamScanner




organic compounds.

(ii) Punficaﬁon of the given organic _compounds by
~ crystallisation (charcoal) sublimation and
determination of its m.p. | 10

OR

~ Determination of mjj(ed melting points using urea-
cinnamic acid mixtures of given compositions.

3. ONE physical Chemistry experiment ' 15

4. Viva- Voce

9. Records

Total

. MMM OIS EETTm
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List of Experiments:
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. &% v ':.stalhzatlon and decolourisation of impure naphtha
1 Semi-micro Analysis of Inorganic mixture: The (1 0 0 g of naphthalene mixed with 0.3 of Congo
- mixture shall .contain Five radicals at least twd 1 g decolourising carbon) from ethanol

cations & two anions) soluble in water or in HCIL e

Two cations of the same group except II A & II B i f:hple Sublimation : Camphor, Naphthalene Phthalic

may be given. Not more than one interfering radlcal | %cid and Succinic acid.

may be given. Interfering radical may not be glven |
with typical anion combinations.

5 e

2. (i) Detection of extra elements (N,S, and halogen]
if any and functional group in given simple §
organic compounds. (one organic compound from ] , |
the followmg list be given for identification). B ;@ 3 Physica.l chemistry Expenments- Any one of the

i - .following experiments may be given in the

~examination.

--------

Carboxylic acids, Phenols, Alcohols
Carbohydrates, Aldehydes, Ketones, N1tro

Compounds, Amino compounds, Anilides, . : Distnbution Law

‘ g & :j f? |
Amides, Esters, Thioamide, . 3 ,(1) To study the d1str1but1011 of 10d1ne between water

Hydrocarbons, Halogen containjng'compounds k -~ and CCl

) Crystallization: (11] To study the distribution of benzoic aC1d between

| . ter.
Concept of induction of crystallization benzene and il

"y
d 2

. . tic acid between
Phthalic acid from hot water (using fluted filter (111) To study the dlstrlbutIOIl Of acc
paper and stemless funnel) - £  benzene and water

Acetanilide from boiling Water | “Colloids‘:

Naphthalene from ethanol ' " o prepare arsenious sulphide sol and compare the

- bi- nt anions.
Benzoic acid from water prec1p1tat1ng power of mono-, bi and trivale

: .f 41
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. . . | andey, S.

(i) To determine the percentage composition of a given . “ *1 Practical Chemistry - Giri, Bajpai and Pandey N
: mixture (non interacting systems) by v1sc031ty 7?1":;;}:- Chand & Co Ltd. New Delhi 3 ] _ 11
method. iﬁél”‘Laboratory Manuel in Organic Chemistry; Ruls. l
(ii) To determine. the percentage composition of a'given I Bansal Willey - Eastern |

binary mixture by surface tension method 3 .Experlmental Organic Chemistry Vol.I & 1I, Pll;ll ]

(iii) To determine the parachor value of - CH, — group. i ~ Singh, D.S. Gupta & K.S. Bajpai, Tata McGraw EI’

| . Ghose, |

(iv)To determine the rheochor value of - CH, - group. §& 4. Experiments in Physical Chen:nstry J. C {}

- B Bharti Bhawan | B f;

Transition Temperature . ) o o & 1’

E 5. Experiments in General Chemistry, N.R. Rao & o

(i) Determination of the transition temperature of the § U.C. Agarwal, Eastern Press | -

given substance by thermometric/ dialometric | . P.B. Punj abi. =
method ( e.g.: MnCl,. 4H,0, SrBr, . 2H,0) '-.; 6 Practlcal Chemlstry- Suresh Ameta & ]

Hlmanshu Publication. _ ,
Thermochemistry _ |

(i) To determine the solubility of benzoic acid at

different temperatures and to determine DH of
the dissolution process

(i) To determine the enthalpy of héutralisation of a

weak acid/ weak base versus strong base/ strong

acid and determine the enthalpy of ionisation of
the weak acid/weak base

(iii) To determine the enthalpy of solution of solid
calcium chloride and calculate the lattice energy

of calcium chloride from its enthalpy data using
Born- Haber cycle.

OO e
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