
•
.-

• North Maharaahtra University, Jalgaon

Revised ayl1abua for F.Y.B.Sc. Chemistry
From July 1997

Course structure :- there will be two theory Papers of 100 marks each
and one practical course of 100 marKs. Each theory course should be
covered in three periods per week. The practical course will require
four periods per week per-blltch. There should -not be more than 15
students in a batch. The title of the papers are as under.

;)
1i)
iii)

Paper-I Physical and Inorganic Chemistry
Paper-II Organic and Inorganic Chemistry
Chemistry Practical-1

,

PAPER-I : PHYSICAL AND INORGANIC CHEMISTRY
1. ATOMIC STRUCTURE ._

Rutherford's alpha particle scattering experiment,
Rutherford's atomic model and its drawbacks, Moseley's work and its
.importance (numerica1 prob1ems are not expected),quantum theory of

~adiation,line spectra of ato~, Balmer's formula, Ritz combinationprinciple.
8ohr's atomic model, derivation of the expressions for

radius of orbit energy of an electron in its orbit,origin of spectral
series in atomic hydrogen, failure of Bohr's atomic model,1onizatlonpotentials, quantum numbers.
Ref,l, Chapter 14, ~ages 608 to 622
Ref.2, Chapter 1, Pages 7 to 17 ,21 to 28
2. THE GASEOUS STATE :- ( 10 )

,

,

The gas constant R and its .values in different units,
kinetic theory of ideal gases, deductions from kinetic theory of gases
such as Boyle's law, Charles's law, Avogadro's law, Grahm's law,
Oalton's law, velocity of gas molecules , kinetic energy of
translation, distribution of molecular velocities. frequency of
collisions and mean free path. • '.

Applicability of the ideal gas laws, compressibility factor
the wander Weal's equation of state, critical phenomena in liquids,
P-V-T relations of gases and liquids, the principle of continuity of
states, application of van der Waal's equation to-the isothermals of
carbon dioxide, determination of van der Waal's constants,
determination of critical volume of a gas, the principle ofcorresponding states.

3. LIQUID STATE "-

Ref, 1 ,
Ref.2,

Chapter 1, Pages 10 to 12, 15 to 32, 47 to 55
Chapter 10 , pages 261, 264 to 278, 281 to 294.

( 14)

,.,~i'"
Intermolecular forces in liquids, dipole-dipole attractions,

London forces, hydrogen bonding, surface tension and its determination
by capillary rise method and drop formation method, viscosity, ;units
of viscosity, measurement of viscosity by Oswald method.

Ref. 2, "Chapter 11, Pagas 301 to 303,306 to 310, 312 to

,
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4. DISTRIBUTION LAW.
Statement and explanation of Nernst distribution law

(Thermodynamic derivatfon is not expected), plicability and
limitations of distribution law, ;modification of distribution law
with reference to assoc Lit; on and di ssoci at ion of so 1ute,
applications of distribution law land theory of extraction.
Ref.l,
Ref.2,

Chapter 8. Pages 29'1 to 302
Chapter 18, Pages 4:37 to 492, 496 to 501, 503 to 505

(6'
5. ELECTRICAL CONDUCTANCE ' .•

Transference and transference
determination of. transferen';e number by
unattaekable electrodes.

numbers, Hittorf's
Hittorf's method

rule
using

,
Electrolytic conductance, deterrnine.tion of conductance,

variation of conductance with concentration equivalent conductance at
infinite dilution, Kohlrausch's law and its applications, applications
so1ub1e of conductance measurements : (a) determi nat ion of so1ubi 1i ty
of difficulty salts. (b) de":.ermination of degree of ionization
(c) conductometric titrations and their advantages.

Ref.l,
Ref.2,

Chapter 11, Pages 4,)5 to 411,414 to 423,431 to 434
Chapter 24, Pages 635 to 640, 642 to 644, 650 to 655 (10)

6. EXPRESSION OF ANALYTICALRESULTS
Solid samples and liquid samples.
Ref.S, Pages 17 to 23 (2'

7. PRINCIPLES OF VOLUMETRIC ANALYSIS:

~J
Normality, formal ity, molality, density calculations,

normality calculations, equivalent weight, reacting units in
normality calculations, acid-base, reduction-oxidation,precipitation
and complexometric, summaryo-Fnormality calculations, titre.

General principles, titration, standard solution,
class1fication of volumetri<: methods, moles, molarity, molarity
calculations, general calculations with molarity, dilution
calculations, variable reactions in molarity calculations, back
titrations.

Ref.3, Pages 8 to 15, 137 -to 156.
(The solution of numerical problems on Chapter No.6 to 7 is expected.)

( 1 0 )

8. BONDING IN MOLECULES AND THEIR STRUCTURES

(41

AI i ,
111
i i il

Attainment of stabl'3 configuration.
Types of bonds
Transition between the main types of bonding: ionic,
covalent, coordinate bonds, double and triple bonds,
metal 1ic bonds and metal 1ic structures, general properties
of ion 1ca11y and cO-/a1ent 1y bonded compounds.

Ref. 5, Page 14 to 32.
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Molecuiar Shapes :

B) i) Concept of hybridization.ii) Hybridization in the following molecules: PC1S, C1F3, SF4,
13, SF5, IF7.iii) The extent of d-orbi1;al participation in molecular bonding,
sigma and pi bonds in C02, 502 and 503 molecules.
Ref. 5, Pages 49 to 50,54 to 51.

c)
The valence
hybridization
model.

shell electron pair repulsion
or directed valence theory,

(VSPER)
a three

mode 1,
centre

tho
bond

Ref .4, Pages 83 to 88
(4 )

•

, .

5 )

4)

REFERENCES1) Principles of Physical Chamistry
(Oxford and ISH Publishin!l Co. Pvt. Ltd.)
(4th edition) by S.H. Maron and C.F. Prutton [OJ
Essentials of PHysical Chemistry
(5. Chand and Co. Ltd.)(23rd edition) by 8.S. 8alll.G.D. Tuli and A. 8ahl.
Analytical Chemistry
(John Wiley and Sons Inc)
(3rd edition) by G.O. Christian
8asic Inorganic Chemistry
(1st edition) by Cotton and Wilkinson
A New Concise Inorganic Chemistry
(3rd edition) by J.D. Lee.
A Text Book of Chemistry(for North Maharashtra Uniyers ity, Ja.lgaon")
Vidya Books Publishers. .

')

1.

PAPER-II : ORGANIC AND INORGANIC 'CHEMISTRY
STRUCTURE AND PROPERTIES OF ORGANIC COMPOUNOS :_

(10)

i )

~)

i i 1)

iv)
,)

Definition of organic chemistry, brief historical perspective of
organic chemistry (ref 2,1.1)covalent bond, hybridization in ethane, ethene'and ethyne
molecules (ref. 1: 1.8, 1.9, 1:10, 1.11, Ref. 2: 3.3)Bond length~'bond"energy, bond ang 1e, bond po1arity po1arity of
molecules.
(Ref 1, 1.15, 1.15)
(Ref. 2, 3.4, 3.5)Qualitative detection of elements (Ref. 7,9.3 Pages 1205-1208)
Empirical formula and molecular formula (Ref. 1,2.28, 2.29)
(Simple numerical problem~ are expected]

2. NOMENCLATURE OF ORGANIC COMPOUNDS:
iJ
ii)

Ref.
Ref.

Classification of organic compounds base don
Nomenclature of organic:ompounds : Trivial
Nomenclature of alkanes, alkynes, slkyl
aldehydes, ketones, ethers, acids and their
nomenclature of benzene jerivatives.
1, 13.11
2,2.1,2.2

functional groups.
and IUPAC systems.
halides, alcoholS,
derivatives, amines,.

(B)
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3. HYDROCARBONS
i) Alkanes: Synthetic methods and reactions of alkanes.

Ref. 1, 3.15, 3.19, 3.30, 3.31.

;1) Alkanes:
Synthetic methods.
Reactions of alkanes
halogens, HX, H2S04, and
ozonolysis.
Ref. 1, 7.11, 8.2

catalytic hydrogenation, addition of
HOX, oxymercuration and demercuration,

iii) Alkynes
Synthetic methods.
Reactions of alkynes : addition of hydrogen, Na/NH3, use of
Lindler catalyst, formation of metal acotylides, addition of
water.
Ref, 1, 11.5, 11.7

••
i)
iil

ALKYL HALIDES:
Synthetic methods :
Addition of HX to alkanes
From alcohols.
Reactions of alkyl halides
nitrile, ester, amine, tniol
Ref. 1,8.5,8.6,5.7,5.8

Formation of alcohol, ether,
and Grignard' s reagent.

alkene,
'F

(4)
5.
i)
iO
iii)

ALCOHOLS:
Synthetic methods :
Reduction of acid chloride
From Grignard's reagent
Hydroboration of alkene.
Reactions of alcohols: Reaction with active metals, dehydration,ester formation, oxidation.
Ref. 1, 17.8, 21.9, 18.2.

(3)

(5)

(3)

6. ALDEHYDES AND ~ETONES:
Synthetic methods:

i) Reduction of acid chloride
ii) From Grignard's reagent.

Reactions of aldehydes and ketones Oxidation, reducti~n
(Clemmenson and W.K.), addition of HCN, NaHS03, and derivati~s
of ammonia, aldol condensation, Cannizzaro's reaction.
Ref. 1, 21.4, 21,5, 21,8, 21.9, 21,12, 21.14.

7. ACIDS:
Synthetic methods :

i) Carbonation of Grignard's reagent
ii) Hydrolysis of nitride.

Reactions of acids ; Acidity as salt formation, conversion intoacid chloride, ester, aslde and anhydride.
Ref. 1, 23.6, 23.9.

8. AMINES:
Synthetic methods :
Reduct; on of n itrocompounds, nitri 1es, reduct ive 1am;nat ion,Hoffmann degradation of amide.
Reactions of amines: Basicity as salt formation, alkylation,reaction with nitrous acid, acetylation.
Ref. 1, 26.8, 27.1

(3)
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tautomerism,

"

,,

STRUCTURE AND REACTIVITY:
Inductive effect, resonance, hyperconjugation,
structure of benezene and its aromaticity.
Ref, 3, 5.1.1, 1.5.4, 1.3.6, 1.3.7, 10.4.7

10. ELECTRONIC CONFIGURATION OF ELEMENTS:
i) Aufbau principle,
iil Hund's rule of maximum multiplicity.
iii) Shapes of s,p,d orbiters.
Ref.4, Chapter 1, relevant pages
Ref,S, Pages 23 to 31, 71 to 80
Ref.a, Chapter 2, relevant p3ges ~
Ref.a, Pages 301 to 305, 319 to 324

11. LONG FROM OF THE PERIOOIC TABLE AND PERIODIC PROPERTIES;
i) Outline of the long form of the periodic' table.
iil Classification of elementa 1n terms of s, p, d and f block

elements, intart gas elements, representatives elements,
transition elements, inne~ transition elements.

iii) Periodic law, periodicity in the following properties
throughout the periodic table (General trends in each block
are expected. Trends in any particular group or period arenot expected) ;

a) Size of atoms and ions ~
b) Ionization energy
c) Electron affinity
d) Electronegativity
e) Metallic Character.

Ref.4, Pages 20 to 22, 92 to 103
Ref.5, Pages 2S to 31
Ref.G, Pages 43 to 46 (9)

12. CHEMISTRY OF HYDROGEN;
Position in the periodic table, isotopes of hydrogen, orthio and
para hydrogen. properties of molecular hydrogen, hydrides.Ref.4 pages 117 to 123.

(5'13.
il

S-BLOCK ELEMENTS:
Alkali metals: Electronic structure, general properties, Chemical
properties, volubility and hydration, solutions of metals in
liQuid ammonia, stability of oxysalts, halides, extraction of
metals, difference between lithium and other group-I elements.

general properties,
and lattice energy,
difference between

i1) Alkaline earth metals: Electronic structure.
anomalous behaviour of beryllium, solubility
chemical properties, extraction of metals,
beryllium and other group-II elements.
Ref. 4, Pages 12B to 136 1:.0140, 1501:.0151.

REFERENCES:l. Organic Chemistry
by Morrison and Boyd (5th edition)

2. organic Chemistry
by Pine, Hendrickson. Cram and Hammand (4th edition)3,' A GUIDE BOOK OF Reaction Mecnanism
by Peter Sykes

4. A New Consiee Inorganic Chemistry
by. J.D. Lee (3rd edition)

5. A New Guide to Modern Valency theory
by G.I. Brown (Jrd edition)

6. Basic Inorganic Chemistry
by Cotton and Wilkinson (ist edition)
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following
Toluene,

constantdissociation

PHYSICAL CHEMISTRY;
(Any five of the following experiments)
Determination of water e~uivalent of thermos flask, heat of
neutralization and ionization of a weak acid.
Determination of water equivalent of theorems flask and heat of
solution of HN03/NH4Cl.
Determination of surface tension of any two of the
liquids by drop number method using stalagmometer
Ani 1; ne, Ethano, n-propane 1, n-butano 1.
Determination of relative viscosity of any two of the following
liQuids using Ostwald viscometer Acetone, Toluene, Ethyl
acetate, Ethanol, n-propanol, n-butanol,
Determination of portion coefficient of iodine between water
carbon terachloride.
Determination of cell constant and
acetic acid by ~onductometric method.
Conductometric titration of NaOH and HC1.

1.

2.

3.

,.
5.

6.

7.

7. Vogel's Text Books Practical Organic Chemistry
(5th edition)

a. Advanced Inorgan ic: Chern;atry
by Satya-Prakash-Tuli.

9. A Text Book of Cl1emistry
(for North Mal1araahtra University, Jalg8on)
Vidya Books Publishers

CHEMISTRY PRACTICAL '; I

')

B) INORGANIC CHEMISTRY:
1. Qualitative analysis:

Qualitative analysis of solid compound containing one cation and
one anion (excluding phosphate and borate).
Minimum 10 comp.)unds are to be analyzed by each student,

2. Gravimetric analysis:
Determination of loss per gram and hence percentage purity of
zinc carbonate.

3. Volumetric analysis:
i) Standardization
standard oxalic acid

of the
solution

given KMn04 solution by
and estimation of Fe{II)

ii) Standardi zat ion
standard K2Cr207
iodemetrically.

of the given Na2S203 solution
solution and estimation

by the
of

given
copper

iii) Standardization of the give EDTA solution
standard zinc sulphate solution and estimation of
of water,

by the glven
tota 1 hardness

C) ORGANIC CHEMISTRY:
i) Organic estimation

an i1ine/phenol .
estimation (. ) acetone

constant
organic

physical
of single

of the following compounds are to be

ii) Organic qualitative analysis.
Determination of i) preliminary tests ii)
(m.p./b.p.) iii) type iv) functional group
compound,
Minimum e
student:

analyzed by a

,
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Acids
Pheno1a
Base!"Neutrals

,I,
~

Ii
benoie, acetic, sa'icyli~, oxalic acids
alpha and beta naphthols. . .'
aniline, p_toluidin~, p~~~~~anl~~~~ate,ethY'
ethanol, n-propano, b 'de acetone,acetate ethyl enzaml,benzald~hyde, benzophenone, acetophenone,
nitrobenzene, benzedrine, acetamide, urea .

,:~
Purification of organic compound:. '. stallizatl0n
Purification of water soluble organlC pompoun~ by cr~dS are to be
and determination of melting point, ('only two,.-compou
purified by each student).

"'l.)
• ii)
i i 1)
iv)

3.
•

Maharllshtra
Edition)

.,
"There will be six questions. Four questions will carry 16

marks each and two questions 18 marks each. The question paper should
include 20 to 24 _ weightage for problem solving ..The distribution of
questions and marks for Physical and Inorganic Chemistry topics will
be as under: "

3.

2.

REFERENCES; .
1. Advanced Practical physlcal Chamlstry t) .

by J.B. Yadav {Goel publishlng House Meeru ";
Findlay',s Practical Physical Chem~s'try Ii
Revised by B.P. "Levitt and' J,A. Klrtl'mer
Longmen Group Ltd. ~,Syatematic Experimental Physical Chemistry
By Rajbhoj and ChondheKar ,
(Anjali Publication Aurangabad) "vogel's Text Book of Practical"Organic Chemistry (5th
Vogel's Text Book of Quantitative Chemical Analysis.
A Text Book of Practical Chemistry (for North
University, Jalgaonl Vidys Books Publishers.

"eXAMINATION STRUCTURE
Paper-I ; Physical and Inorganic Chemistry

4.
5.
~

" '

i )

in
Physical Chemistry (Chapters 1,to 5) ; Three' questions of 16
marks each and one question of 18 marks.
Inorganic Chemistry (Chapters 6 to 8) : One question of 18 marks
and one question of 16 marks.

~~ Topicswise division of marks: (Variation of :t 5")~----------------------~---------~-------------------~----------------Chap- Marks '!Total marks
ter Title out of Iwith internal
~~.:.______________________ 100 ,~-9Ptions---------------------------------------------
L Atomi kc Structl,lre " , "2. The Gaseous State • 20 ~~ 30
3. Liquid State 10 15
4. Distribution law O. .!.I' • 12,. Electric Conductance " I ",. Expression of Analytical 02 " 03Results
7- Principles of Volumetric " "Analysis

~

8. Bonding '" Molecules ..
BOd 18

,
27their Structures

150
------------------------- ------------------------- --------------------
__________ Total 100 I~----------------------- -------------------------------------

7
'i,
Ii
Ii
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2. Paper-II: Organic and Inorganic Chemistry

There will be six questions. Four questions will carry 16 marks
each and two Questions 18 marks each. The distribution of
QUestions and marks for Organic and InOfgllrric Chemistry topics
will be as under:

i) Organic Chemistry (Chapters 1 to 9)
each and one question of 18 marks. Three Questions of 16 marks

ii) Inorganic Chemistry (Chapters 10 to 13)
marks and one Question of 16 marks. One question of 18

Topicswise division of IIl8.rks: (Variation of :t 5")

------------------~~--------------------------------------------------

12
12
08
06

"06
00
12
00

12
08
05
D.
07
D.
"08
"

12.
13.

11.

eh Marks Total marks
te~P- Title out of with internal

100 optionsNo. _--------------------------------------------------------Structure and Properties of 14 21
Organic Compounds
Nomenclature of Organic Compounds
Hydrocarbons
Alkyl Halides
Alcohols
Aldehydes & Ketones
Acids
Ami nes
Structure & Reactivity,
Electronics Configurat10n of
Element
Long from of Periodi~ Table
and Periodic PropertlElS 01 10
Chemistry of Hydrogen 10 15S-Block Elements ~ ~ _
-----------------~-----~--~~~al 100 ~:~ ~

-----------------~-----------------~-------------

2.
3.••5.
6.
7 •
8.
S.
10.

2S Marks

3S Marks
30 Marks

wi 11It

1S Marks
10 Marks
10 Marks

material will

6 hours durstion,

a)
0)

iil

Journal
Important N~te
allowed durlng

The examinstion
conducted as follows:
Physical Chemistry Ex~eriment
A one of the follOWlng ,,ny Inorganic Volumetric AnalyslS
~~) Inorganic Gravimetric Analysis11 , t'oniii) Organic estlma,1 . AnalysiSi) Inorganic Qualltatlve OR

nic Oualitative Analysis
0pr~~fication of Organic compound by" .Crystall izat 10n.

BOok/Typed/CYClostyled/printed
the examination.

Scheme for Practical Examination:
will be of

0)

0)

Al
81

3.

=x=x=x=
J/WS/BSCCHEM
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