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COURSE STUCTURE FOR UNDERGRADUAT& H O N O U RRERO&RAMME

Table A-1: Distribution of 140 Credits [*wherever there is a practical there will be no tutorial and iegsa.]

Course Papers Credits Credits
Theory + Practical Theory + Tutorial
I. Core Course (CC1to14)
Theory 14 Papers 14X4=56 14X5=70
Practical/Tutorial* 14 Papers 14X2=28 14X1=14

Il. Elective Course (EC)
A. Discipline Specific Elective (DSE 1 to 4)

Theory 4 Papers 4X4=16 4X5=20
Practical/ Tutorial* 4 Papers 4X2=8 4X1=4
B. Generic Elective/ Interdisciplary (GE 1 to 4)
Theory 4 Papers 4X4=16 4X5=20
Practical/ Tutorial* 4 papers 4X2=8 4X1=4
I1. Ability Enhancement Compulsory Courses (AECC)
1. English/Hindi Communication/ NH+MB/ 1 Paper 1X2=2 1X2=2
2. Environmental Science 1 Paper 1x2=2 1x2=2

3. Skill Enhancement Course (SEC1&2)
of the Core Course opted 2 Papers 2X2=4 2X2=4

Total Credit = 140 =140

Table A-1.1: Course structure for B.Sc./ B.A./ B.Com.(Hons. Programme)

Semester Honours Allied Ability Enhancement Total Credits

(Core Courses) (Elective Courses) (Compulsory Courses)

14 Papers 8 Papers 4 Papers
Seml C-1, G2 GE-1 Eng Comm.Hindi/ NH + MB

(6+6=12 Credits) (06 Credits) (02 Credits) 20 Credits
Semill C-3,G4 GE-2 EVS

(6+6=12Credits) (06 Credits) (02 Credits) 20 Credits
Semilll C-5,G6,C7 GE-3 SEG1

(6+6+6=18 Credits) (06 Credits) (02 Credits) 26 Credits
SemlV C-8, G9, CG10 GE-4 SEG2

(6+6+6=18 Credits) (06 Credits) (02 Credits) 26 Credits
SemV C-11, G12 DSE-1, DSE2

(6+6=12 Credits) (6+6=12 Credits) 24 Credits
SemVI C-13,G14 DSE3, DSE4

(6+6=12 Credits) (6+6=12 Credits) 24 Credits

Total = 140 Credits



CHEMISTRY HONS.

COURSES OF STUDY FOR UNDERGRADUAT& B .

CBCS CURRICULUM

RANCHI UNIVERSITY

S ¢ PROBRAMMIB

Table A-2 Subject Combinations allowed for B. Sc. Hons. Programme (140 Credits)

Honours/Core Subject

Discipline Specific Elective

Skill Enhancement Course

Compulsory Course

Subject AECC
14 gg ers DSES 5 ggcers 1+1=2 Papers
P 4 Papers p
. . . . . Lan mmunication
Chemistry Chemistry Specific SEC in Chemistry anguage Communicatio

EVS

Table A-2.3 Semester wise Structure for Mid Sem & End Sem Examinations:

Core Honours, Allied DSE, Compulsory AECC Examination Structure
Courses
Sem Code Pabers Mid Semester End Senester E;itisc(;:?flsi\t/zr
P Theory (F.M.) Theory (F.M.) F.M)
C1 Atomic Str. & Chemical BondingLab 15 60
50
I Cc2 States of Matter & lonic EquitLab 15 60
AECC | Language Communication 100
C3 Basics and Hydrocarbor4.ab 15 60
50
I (0%) Chem. Thermodynamics & ApptLab 15 60
AECC | EVS 100
C5 s- and pBlock Elements-Lab 15 60
" C6 Oxygen Containing Functional Gps.ab 15 60 75
c7 Phase Equil. and Chem. Kinetiekab 15 60
SEC 1 | Elementary Computer Application Softwarkab 75 25
C8 Coordination ChemistryLab 15 60
v (01°] Heterocyclic ChemistryLab 15 60 75
C10 | Electrochemistry-Lab 15 60
SEC 2 | Fuel Chemistry 100
C11 | Biomolecules+Lab 15 60
Vv C12 | Quantum Chem& SpectroscopyLab 15 60 100
DSE 1 | Analytical Methods in ChemistryLab 15 60
DSE 2 | Polymer Chemistry-Lab 15 60
C13 | Organometallic ChemistryLab 15 60
VI C14 | SpectroscopyLab 15 60 100
DSE3 | Green ChemistryLab 15 60
DSE4 | IndustrialChemicals & EnvironmentLab 15 60
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Table A-2.2 Generic Subject Papers for B. Sc. Hons. Programme (140 Credits);

All Four Papers of Any One Subjectto be optedleaving aside the papers dflons. Subject

Generic Generic Elective Courses for Arts Stream

EIecFive (GE will be other than Core Subject opted

SlébljzeCt Semester | Semester |l Semester Il Semester IV

4 Papers GE1 GE2 GE3 GE4
Physics Mechanics+Lab E:;%ridty and Magnetism ;Esg?gzlfaﬁtatistical Waves and OpticsLab
Mathematics Sggf;grﬁ:??n o +T EconometricsT Information Security-T Application of Algebra+T
Zoology Animal Diversity+Lab Human PhysiologyLab Efgg’ Nutrition & Health Ez\glﬂlrfaeg t & Public
Botany  moversteLap | PEEoys  Panelnye  fanPheogy
Geology Essentials of Geology Rocks & MineralstLab Fossils & their Earth ResourcesLab

+Lab

Applications+Lab

Table A-2.3 Semester wise Structure foEnd Sem Examinatiors of Generic Electivein

Chemistry:
Core Honours, Allied DSE, Compulsory AECC Examination Structure
Courses
sem Code Papers Mid Semester End Semester E:a\?:tisczrlrl]?/sif/(:
P Theory (F.M.) Theory (F.M.) F.M)
Atomic Structure, Bonding, General Org Chem &
| GHEl Aliphatic Hydrocarbons-Lab (S 25
I GE2 Chemical Energetics, Equilibria & Functional Gp Org 75 25
Chemistryl +Lab
I GE3 Chem. of_ sa_nd pblock elements, States of matter anc 75 25
Chem. KineticstLab
v GE4 | chem. of dblock elementsMolecules of Life+Lab 75 25
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Total 100 x 4 = 400 Marks

l. ABILITY ENHANCEMENT COMPULSORY COURSE (AECCQC)
(Credits: Theory02)
Any One Compulsory Language Communication Prescribed by Ranchi University:
English Communication/ Hindi Communication / NHMB Communication
(Refer AECC Curriculum of Ranchi University)

I GENERIC ELECTIVE (GE 1) (Credits:06)

All Four Papers (One paper to be studied in each semester) of any One Subject to be opted other tha
the Honours Subject. Refer Content from the Syllabus of Opted Generic Elective Subject.

. CORE COURSEITC 1. (Credits: Theory04, Practical€?2)

Marks : 15 (MSE: 1Hr) + 60 (ESE: 3Hrs) + 25 (Pr 3Hrs)=100 Pass Marks Th (MSE +ESE) = 30 + PrESE =10 \

Instruction to Question Setter for

Mid Semester Examination (MSE)

There will betwo group of questiongzroup A is compulsonand will containfive questionf very short answer type
consisting of 1 mark eacfaroup B will contain descriptive typtreequestions of fie markseach out of whichany two
are to answer.

End Semester Examination (ESE)

There will betwo group of questiongzroup A is compulsonand will contain two questionQuestionNo.1 will be very
short answettypeconsisting of ten questions bimark eachQuestionNo.2 will be short answer typef 5 marksGroup
B will contain descriptive typéive questions of fifen marls each out of whichanythree are to answer.

Note: There may be subdivisions in each question asked in Theory Exansnation

INORGANIC CHEMISTRY -I Theory: 60 Lectures

Atomic Structure:

Bohro6s theory, its | imitations and atomic spe
equation, Hei senbergbés Uncertainty Principle

significance ofy andyz. Quantum numbers and their significance. Normalized and orthogonal wave
functions. Sign of wave functions. Radial and angular wave functions for hydrogen atom. Radial and
angular distribution curves. Shapessob, d andf orbitals. Contour boundary apdobability

diagrams.

Pauli s Exclusion Principle, Hundbés rule of m
limitations, Variation of orbital energy with atomic number.
(14 Lectures)
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Periodicity of Elements:
s, p, d, f block elements, thiong form of periodic table. Detailed discussion of the following
properties of the elements, with references & p-block.

(a) Effective nuclear charge, shielding or screening effect, Slater rules, variation of effective nuclear

charge in periodic taé.

(b) Atomic radii (van der Waals)

(c) lonic and crystal radii.

(d) Covalent radii (octahedral and tetrahedral)

(e) lonization enthalpy, Successive ionization enthalpies and factors affecting ionezeigy.

Applications of ionization enthalpy

() Electron gain enthalpy, trends of electron gain enthalpy.

(g) Electronegativity,RaRawlwiorsd 0 s-JaanfdiVevusl il k &kredns

electronegativity scales. Variation of electronegativitshvibond order, partial chargeybridizaton,

group electronegativity. Sandersondés el ectron
(16 Lectures)

Chemical Bonding:

(i) lonic bond: General characteristics, types of ions, size effects, radius ratio rule and its
limitations. Packing of ions in crystals. Betandé equation with derivation and importance of
Kapustinskii expression for lattice energy. Madelung constant,-Bab® cycle and its application,
Solvation energy.

(i) Covalent bond:Lewis structure, Valence Bond theory (Heilemdon approachEnergetics of
hybridization, equivalent amibne qui val ent hybrid orbitals. Be
energy, Molecular orbital theory. Molecular orbital diagramsl@tomic and simple polyatomic

molecules N, O;, &, By, I, CO, NO, and their ions; HOBeF;, CO;, (idea of sp mixingand orbital
interaction to be given). Formal charge, Valence shell electron pair repulsion theory (VSEPR), shapes
of simple molecules and ions containingpne pairs and bond pairs of
and °~ bond aplemtsach) and bond

Covalent character in ionic compounds, polarizing powerahdgpo i zabi | it vy. Faj an
consequences of polarization.

lonic character in covalent compounds: Bond moment and dipole momem@nfage ionicharacter
from dipole moment and electregativity difference.

(i) Metallic Bond:Qualitative idea of valence bond and band theories. Semiconductors and
insulators, defects in solids.

(iv) Weak Chemical Forcesvan der Waals forces, iedipole forces, dipol@lipole interactions,
induceddipole interactions, Instantaneous dipaiduced dipole interactions.
Repulsive forces, Hydrogen bonding (theories of hydrogen bonding, valence bond treatment)
Effects of chemical force, melting and boiling points, solubility energetics of dissoprioass.

(26 Lectures)
Oxidation-Reduction:
Redox equations, Standard Electrode Potential and its application to inorganic reactions.
Principles involved in volumetric analysis to be carried out in class.

(4 Lectures)
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Reference Books:

"I Lee, J.D. Concise Inorganic Chemistry, ELBS, 1991.

Douglas, B.E. and Mc Daniel, D.H., Concepts & Models of Inorganic Chemistry, Oxford, 1970
Atkins, P.W. & Paula, J. Physical Chemistry, Oxford Press, 2006.

Day, M.C. and Selbin, J. Theoreticabrganic Chemistry, ACS Publications 1962.

OO0

CHEMISTRY PRACTICAL -C 1 LAB: 60 Lectures

(A) Titrimetric Analysis
(i) Calibration and use of apparatus
(if) Preparation of solutions of different Molarity/Normality of titrants

(B) Acid-Base Titrations
(i) Estimation of carbonate and hydroxide present together in mixture.
(if) Estimation of carbonate and bicarbonate present together in a mixture.
(i) Estimation of free alkali present in different soaps/detergents

(C) Oxidation-Reduction Titrimetry
(i) Estimation of Fd) and oxalic acid using standardized KMnO4 solution.
(if) Estimation of oxalic acid and sodium oxalate in a given mixture.
(i) Estimation of Fe(Il) with K2Cr207 using internal (diphenylamine, anthranilic acid) and
external indicator.

Reference text

0 Vogel, A.l. A Textbook of Quantitative Inorganic Analysis, ELBS.
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IV. CORE COURSE-C 2: (Credits: Theory04, Practical€?2)

Marks : 15 (MSE: 1Hr) + 60 (ESE: 3Hrs) + 25 (Pr 3Hrs)=100 Pass Marks Th (MSE +ESE) = 30 + PrESE =10 ]

Instruction to Question Setter for
Mid Semester Examination (MSE)

There will betwo group of questiongzroup A is compulsonand will containfive questionf very short answer type
consisting of 1 mark eacfaroup B will contain descriptive typtreequestions of fie markseach out of whichany two
are to answer.

End Semester Examination (ESE)

There will betwo group of questiongzroup A iscompulsoryand will contain two questionQuestionNo.1 will be very
short answettypeconsisting of ten questions bimark eachQuestionNo.2 will be short answer typef 5 marksGroup
B will contain descriptive typéive questions of fifteen markach out of whichanythree are to answer.

Note: There may be subdivisions in each question asked in Theory Exangnation

PHYSICAL CHEMISTRY | Theory: 60 Lectures

Gaseous stat:

Kinetic molecular model of a gas: postulates and derivation ddimle¢ic gas equation; collision
frequency; collision diameter; mean free path and viscosity of gases, including their

Temperature and pressure dependence, relation between mean free path and coefficient of viscosity,
calcul ation of l(scositywitmtenperatwesandipessira n of v

Maxwell distribution and its use in evaluating molecular velocities (average, root mean square and
most probable) and average kinetic energy, law of equipartition of energy, degrees
of freedom and molecular basiEheat capacities.
Behaviour of real gases: Deviations from ideal gas behaviour, compressibility Bciod
its variation with pressure for different gases. Causes of deviation from ideal behaviour. vander Waals
equation of state, its derivationdaapplication in explaining real gas behaviour, mention of other
equations of state (Berthelot, Dietrici); virial equation of state; van der Waals equation expressed
in virial form and calculation of Boyle temperature. Isotherms of real gaseb@indamparison with
van der Waals isotherms, continuity of states, critical state, relation between critical constants and var
der Waals constants, law of corresponding states.

(18 Lectures)
Liquid state:
Qualitative treatment of the structure of tlipiid state; Radial distribution function; physical
properties of liquids; vapour pressure, surface tension and coefficient of viscosity, and their
determination. Effect of addition of various solutes on surface tension and viscosity.
Explanation of cleamsg action of detergents. Temperature variation of viscosity of liquids and
comparison with that of gases.
Qualitative discussion of structure of water.

(6 Lectures)

Solid state:
Nature of the solid state, law of constancy of interfacial angles, flaational indices, Miller indices,
elementary ideas of symmetry, symmetry elements and symmetry operations, qualitative idea of
point and space groups, seven crystal systems and fourteen Bravais latt&edjfiaction,
Braggos é aceount af rotasing anystal method and powder pattern method. Analysis of
powder diffraction patterns of NaCl, CsCl and KCI.
Defects in crystals. Glasses and liquid crystals.

(16 Lectures)



CHEMISTRY HONS. CBCS CURRICULUM RANCHI UNIVERSITY

lonic equilibria:

Strong, moderate and weak electrolytisgree of ionization, factors affecting degree of ionization,
ionization constant and ionic product of water. lonization of weak acids and pHsesale, common
ion effect; dissociation constants of mendi-and triprotic acids (exact treatment).

Salt hydrolysiscalculation of hydrolysis constant, degree of hydrolysis and pH for different salts.
Buffer solutions; derivation of Henderson equation and its applications; buffer capadiey,range,
buffer action and applications of buffers irabuical chemistry antliochemical processes in the
human body.

Solubility and solubility product of sparingly soluble séltapplications of solubility product
principle. Qualitative treatment of adicdbase titration curves (calculation of pH atigas stages).
Theory of acidlbase indicators; selection of indicators and their limitations.
Multistage equilibria in polyelectrolyte systems; hydrolysis and hydrolysis constants.

(20 Lectures)
Reference Books:

I At ki ns, P. W. & hwisalGhamistryJEd., Okferd UnivdtsityrPéess (2B06).
Ball, D. W. Physical Chemistry Thomson Press, India (2007).

\
. Castellan, G. W. Physical Chemistry Bd. Narosa (2004).
'~ Mortimer, R. G. Physical Chemistrf/dCEd. Elsevier: NOIDA, UP (2009).

CHEMISTRY PRACTICAL -C 2 LAB 60 Lectures

1. Surface tension measurements.
a. Determine the surface tension by (i) drop number (ii) drop weight method.
b. Study the variation of surface tension of detergent solutions with concentration.
2Vi scosity measurement wsing Ostwaldébés viscom
a. Determination of viscosity of aquessolutions of (i) polymer (ii) ethanol and
(i) sugar at room temperature.
b. Study the variation of viscosity of sucrose solution with the concentration of solute.
3. Indexing of a given powder diffraction pattern of a cubic crystalline system.
4. pH metry
a. Study the effect on pH of addition of HCI/NaOH to solutions of acetic acid, sodium acetate and
their mixtures.
b. Preparation of buffer solutions of different pH
i. Sodium acetatacetic acid
ii. Ammonium chlorideammonium hydroxide
c. pH metric titration of (i) strong acid vs. strong base, (ii) weak acid vs. strong base.
d. Determination of dissociation constant of a weak acid.
Any other experiment carried out in the class.
Reference Books

| Khosla, B. D.; Garg, V. C. & Gulath. Senior Practical Physical Chemisti, Chand & Co.: New
Delhi (2011).

| Garland, C. W.; Nibler, J. W. & Shoemaker, DBxperiments in Physical ChemisBS? Ed.; McGraw
Hill: New York (2003).

1 Halpern, A. M. & McBane, G. CExperimental Physical @1mistry3rd Ed.; W.H. Freeman & Co.: New
York (2003).
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Total 100 x 4 = 400 Marks

l. ABILITY ENHANCEMENT COMPULSORY COURSE (AECQC)
(Credits: Theory02)

Marks : 100(ESE: 3Hrs) =100 Pass MarksTh ESE = 40 ‘

Instruction to Question Setter for

End Semester Examination (ESE)

There will beobjective type testonsisting ohundredquestions ol mark eachExamineesre required tanarktheir
answer orOMR Sheefprovided by the University.

AECC 1 ENVIRONMENT STUDIES Theory: 30 Lectures

Unit 1 : Introduction to environmental studies
1 Multidisciplinary nature of environmental studies;
1 Scope andmportance; Concept of sustainability and sustainable development.
(2 lectures)
Unit 2 : Ecosystems
1 What is an ecosystem? Structure and function of ecosystem; Energy flow in an ecosystem:
food chains, food webs and ecological succession. Case studiedafdaiving ecosystems :

Forest ecosystem

Grassland ecosystem

Desert ecosystem

Aquatic ecosystems (ponds, streams, lakes, rivers, oceans, estuaries)

Qoo

(2 lectures)
Unit 3 : Natural Resources : RenewableandNen r enewabl e Resources
1 Land resources andnduse change; Land degradation, soil erosion and desertification.
1 Deforestation: Causes and impacts due to mining, dam building on environment, forests,
biodiversity and tribal populations.
I Water:Useandoverexpl oitation of $oodsfdeougets, cmidts gr o u |
over water (international & inter st at e) .
1 Energy resources : Renewable and non renewable energy sources, use of alternate energy
sources, growing energy needs, case studies.

(5 lectures)
Unit 4 : Biodiversity and Conservation
1 Levels of biological diversity : genetic, species and ecosystem diversity; Biogeographic
zones of India; Biodiversity patterns and global biodiversity hot spots
Y Indiaasamegabi odi versity nation; Endangered an:i
1 Threats to biowversity : Habitat loss, poaching of wildlife, manwi | d1 i f e conf | i
invasions; Conservation of biodiversity -Ins i t u- amd uEx onser vati on
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1 Ecosystem and biodiversity services: Ecological, economic, social, edes#thetic
and Informational value.
(5 lectures)
Unit 5 : Environmental Pollution
1 Environmental pollution : types, causes, effects and controls; Air, water, soil and noise
pollution
1 Nuclear hazards and human health risks
1 Solid waste managemen€ontrol measures of urban and industrial waste.
1 Pollution case studies.
(5 lectures)
Unit 6 : Environmental Policies & Practices
1 Climate change, global warming, ozone layer depletion, acid rain and impacts on human
communities and agriculture
1 EnvironmentLaws: Environment Protection Act; Air (Prevention & Control of Pollution)
Act; Water (Prevention and control of Pollution) Act; Wildlife Protection Act; Forest
Conservation Act. International agreements: Montreal and Kyoto protocols and Convention
on Biological Diversity (CBD).
1 Nature reserves, tribal populations and rights, and human wildlife conflicts in Indian context.
(4 lectures)
Unit 7 : Human Communities and the Environment
1 Human population growth: Impacts on environment, human health and welfare.
Resettlement and rehabilitation of project affected persons; case studies.
Disaster management : floods, earthquake, cyclones and landslides.
Environmental movements : Chipko, Silent valley, Bishnois of Rajasthan.
Environmental ethics: Role of Indian and etheligions and cultures in environmental
conservation.
1 Environmental communication and public awareness, case studies (e.g., CNG vehicles
in Delhi).

= =4 4 2

(3 lectures)
Unit 8 : Field work
1 Visit to an area to document environmental assets: river/ fdlast/fauna, etc.
1 Visitto alocal pollutedsite Ur ban/ Rur al / I ndustrial/ Agri cul
1 Study of common plants, insects, birds and basic principles of identification.
9 Study of simple ecosystemsp o n d , river, Del hi Ridge, etc.
(Equal to 4 lectures)
Suggested Readings:

| Raziuddin, M.., Mishra P.K. 2014 Handbook of Environmental Studiéd&anaksha Publications, Ranchi.
| Mukherjee, B. 2011Fundamentals of Environmental Biolo§ijlverline Publications, Allahabad.
| Carson, R. 2005ilent SpringHoughta Mifflin Harcourt.
| Gadgil, M., & Guha, R.1993his Fissured Land: An Ecological History of Indldniv. of CaliforniaPress.
1 Gleeson, B. and Low, N. (eds.) 196%obal Ethics and Environmentondon, Routledge.
] Gleick, P. H. 1993Water in Crisis Pacift Institute forStudies in Dev., Environment &
Security. Stockholm Env. Institute, Oxford Univ. Press
1 Groom, Martha J., Gary K. Meffe, and Carl Ronald Cairdihciples of Conservation Biology
Sunderland: Sinauer Associates, 2006.

10
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Grumbine, R. Edward, and Pandit, MSdenceB0363. 3Thr
McCully, P. 1996Rivers no more: the environmental effects of dqgm29- 64) . Zed Books.
McNeill, John R. 2000. Something New Under the SunEnvironmental History of the Twentieth Century.

Odum, E.P., Odum, H.T. & Andrews, J. 19dndamentals of Ecologfhiladelphia: Saunders.

Pepper, I.L., Gerba, C.P. & Brusseau, M.L. 2011. Environmental and Pollution Science. Academic Press.
Rao, M.N. & Datta, AK. 1987.Waste Water TreatmerDxford and IBH Publishing Co. Pvt. Ltd.

Raven, P.H., Hassenzahl, D.M. & Berg, L.R. 2@E®ironment 8th edition. John Wiley & Sons.
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I. GENERIC ELECTIVE (GE 2) : (Credits: ®)

All Four Papers (One paper to be studied in each semester) of any One Subject to be opted other tha
the Honours Subject. Refer Content from the Syllabus of Opted Generic Elective Subject.

. CORE COURSE-C 3: (Credits: Theory04, Practical?2)

Marks : 15 (MSE: 1Hr) + 60 (ESE: 3Hrs) + 25 (Pr 3Hrs)=100 Pass Marks Th (MSE +ESE) = 30 + PrESE =10 \

Instruction to Question Setter for

Mid Semester Examination (MSE)

There will betwo group of questiongzroup A is compulsonand will containfive questionf very short answer type
consisting of 1 mark eacfaroup B will contain descriptive typthreequestions of fie markseach out of whichany two
are to answer.

End Semester Examination (ESE)

There will betwo group of questiongzroup A is compulsonand will contain two questionQuestionNo.1 will be very
short answettypeconsisting of ten questions bimark eachQuestionNo.2 will be short answer typef 5 marksGroup
B will contain descriptive typéive questions of fifen marls each out of whichanythree are to answer.

Note: There may be subdivisions in each question asked in Theory Exansnation
ORGANIC CHEMISTRY | Theory: 60 Lectures

Basics of Organic Chemistry
Organic Compound<Classification, and Nomenclature, Hybridization, Shapes of molecules,
Influence of hybridization on bond properties.

Electronic Displacementstnductive, electromeric, resonance and mesomeric effects,
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hyperconjugation and their applications; Dipolement; Organic acids and bases; their relative
strength.

Homolytic and Heterolytic fission with suitable examples. Curly arrow rules, formal charges;
Electrophiles and Nucleophiles; Nucleophlicity and basicity; Types, shape and their relative
stability of Carbocations, Carbanions, Free radicals and Carbenes.

Introduction to types of organic reactions and their mechanism: Addition, Elimination and
Substitution reactions.

(6 Lectures)
Stereochemistry:

Fischer Projection, Newmann and Sawhorse Ptiojedormulae and their interconversions;
Geometrical isomerism: girans and, syanti isomerism E/Z notations with C.1.P rules.

Optical Isomerism:Optical Activity, Specific Rotation, Chirality/Asymmetry, Enantiomers,
Molecules with two or more chiraentres, Distereoisomers, meso structures, Racemic mixture and
resolution. Relative and absolute configuration: D/L and R/S designations.

(18 Lectures)
Chemistry of Aliphatic Hydrocarbons

A. Carbon-Carbon sigma bonds
Chemistry of alkanes: Formation of alkanes, Wurtz Reaction, Wittig Reactions, Fremdical
substitutions: Halogenatiomelative reactivity and selectivity.

B. Carbon-Carbon pi bonds:

Formation of alkenes and alkynes by elimination reactionshit@sm of E1, E2, Elakeactions.
Saytzeff and Hofmann eliminations.

Reactions of alkene<lectrophilic additions their mechanisms (Markownikoff/ Anti Markownikoff
addition), mechanism of oxymercuratidemercuration, hydroboratiesxidation, ozonolys,
reduction (catalytic and chemical), syn and-twytdroxylation(oxidation). 1,2and 1,4addition
reactions in conjugated dienes and, Diider reaction;Allylic and benzylic bromination and
mechanism, e.g. propeneplitene, toluene, ethyl benzene

Reactions of alkynesAcidity, Electrophilic and Nucleophilic additions. Hydration to form
carbonyl compounds, Alkylation of terminal alkynes.

C. Cycloalkanes and Conformational Analysis
Types of cycloalkanes and their relative stability, Basyexin theory, Conformatioanalysis of
alkanes: Relative stability: Energy diagrams of cyclohexane: Chair, Bodtwastdboat forms;
Relative stability with energy diagrams.

(24 Lectures)
Aromatic Hydrocarbons

AromaticityyH¢ c kel 6 s rul e, aromatic character of are
heterocyclic compounds with suitable examples. Electrophilic aromatic substitution: halogenation,
nitration, sulphonation and Fried€lr af t 6 s al kyl atmeochanisa. Oyectiag i on w

effects of the groups.
(12 Lecturey
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Reference Books:
"I Morrison, R. N. & Boyd, R. N. Organic Chemistry, Dorling Kindersley (India) Btdt. (Pearson
Education).
"I Finar, I. L. Organic Chemistry (Volume 1), Dorling Kindersley {&)dPvt. Ltd.(Pearson Education).
~ Finar, I. L. Organic Chemistry (Volume 2: Stereochemistry and the Chemistry of Natural Products),
Dorling Kindersley (India) Pvt. Ltd. (Pearson Education).
| Eliel, E. L. & Wilen, S. H. Stereochemistry of Organic Compds; Wiley: London1994.
. Kalsi, P. S. Stereochemistry Conformation and Mechanism; New Age Interna#068l,

CHEMISTRY PRACTICAL -C 3 LAB 60 Lectures

1. Checking the alibration of the thermometer
2. Purification of organic compounds by crystallization using the following solvents:
a. Water
b. Alcohol
c. AlcoholWater
3. Determination of the melting points of above compounds and unknown organic compounds
(Kjeldahl method and electrically heated melting point apparatus)

4. Effect of impurities on the melting pointmixed melting point of two unknown organic
compounds

5. Determination of boiling point of liquid compounds.
(Boiling point lower than and motdan 100 °C by distillation and capillary method)

6. Chromatography
a. Separation of a mixture of two amino acids by ascending and horizontal paper
chromatograpp
b. Separation of a mixture of two sugars by ascending paper chromatography
c. Separation of a mixture ofand pnitrophenol or eand paminophenol by thin layer
chromatography (TLC)

Reference Books

| Mann, F.G. & Saunders, B.@ractical Organic ChemistryPearson Educatiof2009)

| Furniss, B.S.; Hannaford, A.J.; Smith, P.W.G.; Tatchell, RRctical Organic Chemistry,”SEd.,
Pearson (2012)
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IV. CORE COURSE-C 4. (Credits: Theory04, Practical€?2)

Marks : 15 (MSE: 1Hr) + 60 (ESE: 3Hrs) + 25 (Pr 3Hrs)=100 Pass Marks Th (MSE +ESE) = 30 + PrESE =10 ]

Instruction to Question Setter for

Mid Semester ExaminatidMSE)

There will betwo group of questiongzroup A is compulsonand will containfive questionf very short answer type
consisting of 1 mark eacfaroup B will contain descriptive typtreequestions of fie markseach out of whichany two
are toanswer.

End Semester Examination (ESE)

There will betwo group of questiongsroup A is compulsonand will contain two questionQuestionNo.1 will be very
short answettypeconsisting of ten questions bimark eachQuestionNo.2 will be short answer typef 5 marksGroup
B will contain descriptive typéive questions of fifteen markeach out of whichanythree are to answer.

Note: There may be subdivisions in each question asked in Theory Exangnation
PHYSICAL CHEMISTRY Il Theory: 60 Lectures

Chemical Thermodynamics:
Intensive and extensive variables; state and path functions; isolated, closed and open systems;
zeroth law of thermodynamics.

First law: Concept of heaty, work,w, internal energyJ, and statement of first law; enthalpi,
relation between heat capacities, calculationsy,af, U andH for reversiblejrreversible and free
expansion of gases (ideal and van der Waals) under isothermatiahdtic conditions.

Thermahemistry:Heats of reactions: standard states; enthalpy of formation of moleculesarahd
enthalpy of combustion and its applicatio@sjculation of bond energy, bomtissociation energy and
resonance energy from thermochemical data, effectofterape ur e ( Ki rchhof f 6s €
pressure on enthalpy of reactions. Adiabatic flame temperaxptmsion temperature.

Second Law:Concept of entropy; thermodynamic scale of temperature, statement of the second law
of thermodynamics; molecular anghSstical interpretation of entropZalculation of entropy change
for reversible and irreversible processes.

Third Law: Statement of third law, concept of residual entropy, calculation of absolute entropy of
molecules.

Free Energy Functiongsibbs and Helmholtz energy; variation of S, G, Awith T, V, P; Femergy
change and spontaneity. Relation between Johtemson coefficient and oth#rermodynamic
parameters; inversion temperature; Gibtedmholtz equation; Maxwell relations; thermodynamic
equation of state.

Free Energy Functiongsibbs and Helmholtz energy; variation of S, G, Awith T, V, P; lerergy
change and spontaneity. Relation between Johémson coefficient and othdrermodynamic
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parameters; inversion temperature; Gibtedmholtz equation; Maxwell relations; thermodynamic
equation of state.
(36 Lectures)

Systems of Variable Composition:
Partial molar quantities, dependence of thermodynamic parameters on composition; Gibbs
Duhem equation, chemical potential of ideal mixtures, change in thermodynamic functioirgém
of ideal gases.

(8 Lectures)
Chemical Equilibrium:
Criteria of thermodynamic equilibrium, degree of advancement of reaction, chemical equilibria in
ideal gases, concept of fugacity. Thermodynamic derivation of relation beGveles free energy of
reaction and reaction quotient. Coupling of exoergic adoengic reactions. Equilibrium constants
and their quantitative dependence on temperature, pressure and concentration. Free energy of mixir
and spontaneity; thermodynamic derivation of relations between the various equilibrium constants
Kp, Kcard Kx. Le Chatelier principléquantitative treatment); equilibrium between ideal gases and a
pure condensed phase.

(8 Lectures)
Solutions and Colligative Properties:
Dilut e solutions; |l owering of v ar@pplicationp.r e s s
Excess thermodynamic functions.

Thermodynamic derivation using chemical potential to derelations between the four

colligative properties [(i) relative lowering of vapour pressure, (ii) elevation of boiling point, (iii)
Depresion of freezing point, (iv) osmotic pressure] and amount of solute. Applications in calculating
molar masses of normal, dissociated and associated solutes in solution.

(8 Lectures)
Reference Books

Peter, A. & Paula, J. d@hysical Chemistrgath Ed.,Oxford University Press (2011).
Castellan, G. WPhysical Chemistry‘fh Ed.,Narosa (2004).

\

\

| Engel, T. & Reid, PPhysical Chemistr;%rd Ed.,PrenticeHall (2012).

| McQuarrie, D. A. & Simon, J. DMolecular Thermodynamidgiva Books Pvt. Ltd.: New DelhR2004).

| Assael, M. J.; Goodwin, A. R. H.; Stamatoudis, M.; Wakeham, W. A. & Wil,dgamonly Asked
Questions in Thermodynami€3RC Press: NY (2011).

| Levine, | .N.Physical Chemistrgath Ed., Tata Mc Graw Hill (2010).

| Metz, C.R.2000 solvegroblems in chemistnfchaum Series (2006)
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CHEMISTRY PRACTICAL -C 4 LAB 60 Lectures

Thermochemistry

(a) Determinatiorof heat capacity of a calorimeter for different volumes using change of enthalpy
data of a known system (method of back calculation of heat capacity of calorimeter from known
enthalpy of solution or enthalpy of neutralization).

(b) Determination b heat capacity of the calorimeter and enthalpy of neutralizatibgdsfochloric acid
with sodium hydroxide.

(c) Calculation of the enthalpy of ionization of ethanoic acid.

(d) Determination of heat capacity of the calorimeter and integral egtfehdothermic and
exothermic) solution of salts.

(e) Determination of basicity/proticity of a polyprotic acid by the thermochemical methedns of
the changes of temperatures observed in the graph of temperature versus time for different
additions of a base. Also calculate the enthalpy of neutralization of the first step.

() Determination of enthalpy of hydration of copper siae.
(g) Study of the solubility ofHbenzoic acid i
Any other experiment carried out in the class.

Reference Books
I Khosla, B.D.; Garg, V. C. & Gulati, ASenior Practical Physical Chemistig, Chand &Co.: New Delhi
(20112).
| Athawale, V. D. & Mathur, PExperimental Physical Chemistew Age International: New Delhi (2001).
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Total 100 x 5 = 500 Marks
l. SKILL ENHANCEMENT COURSE SEC 1: (Credits: Theory02)

Marks : 100(ESE: 3Hrs) =100 Pass MarksTh ESE = 40 ‘

Instruction to Question Setter for

End Semester Examination (ESE)

There will beobjective type testonsisting ohundredquestions of mark each. Students are required to mark their
answer orOMR Sheefprovided by the University.

ELEMENTARY COMPUTER APPLICATION SOFTWARES:
A Common Syllabus Prescribed by Ranchi University Theory: 30 Lectures

Objective of the Course

The objective of the course is to generate qualified manpower in the drdaraiation Technology

(IT) and Graphic designing which will enable such person to work seamlessly at any Offices, whether
Govt. or Private or for future entrepreneurs in the field of IT.

A. INTRODUCTION TO COMPUTER SYSTEM

Basic Computer Concept

ComputerAppreciation- Characteristics of Computers, Input, Output, Storage UBRE), Computer
System. (1 Lecture)

Input and Output Devices

Input Devices Keyboard, Mouse, joystick, Scanner, web cam,

Output DevicesSoft cqy devices, monitors, projectors, speakers, Hard copy deWcesersi Dot
matrix, inkjet, laserPlotters. (4 lectures)

Computer Memory and Processors
Memory hierarchy, Processor registe@ache memory, Primary memerRAM, ROM, Secondary
storage devices, Magnetic tapes, Floppy disks, hard disks, Optical D@izeROM, DVD-ROM,
CD-R, CD-RW, USB Flash drive, Mass storage devidéSB thumb drive. Managing disk Partitions,
File SystemBasicProcessor Architecture, Processor speed, Types of processor.

(5 lectures)
Numbers Systems and Logic Gates
Decimal number system, Bary number systen@ctal number system, Hexadecimal number system,
Inter-conversion beveen the number systems. Basic Logic g&te®, OR, NOT, Universal logic
gates NAND, NOR

(3 lectures)
Computer Software
Computer SoftwareRelationshp between Hardware and Softwaystem Software, pplication
Software,Compiler, N\ames of some high level languagese domain software.

(2 Lectures)
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Internet & its uses
History of Internet, WWW and Web Browsers: Web Browsing software, Surfing the Internet, Chatting
on Internet, Basic of electronic mail, Using Emails, Document handling, Network definition, Common
terminologies: LAN, WAN, MAN, Node, Host, Workstation, Bandth, Network Components:
Severs, Clients, Communication Media. Wireless network

(3 Lectures)
Operating systemWindows
Operating system and basics of Windows, The User Interface, Using Mouse and Moving Icons on the
screen, The My Computer Icpfihe Recycle Bin, Status Bar, Start and Menu & Mselection,
Running an Application, Windows Explorer Viewing of File, Folders and Directories, Creating and
Renaming of files and folders, Opening and closing of different Windows, Windows Setting,|Contro
Panels, Wall paper and Screen Savers, Setting the date and Sound, Concept of menu Using Help,
Advanced Windows, Using right Button of the Mouse, Creating Short cuts, Basics of Window Setup,
Notepad, Window Accessories

(2 Lectures)
B. MICROSOFT OFFICE 2007 AND LATEST VERSIONS
Word Processing
Word processing concepts: saving, closing, Opening an existing document, Selecting text, Editing
text, Finding and replacing text, printing documents, Creating and Printing Merged Documents,
Character and Pagraph Formatting, Page Design and Layout. Editing and Checking. Correcting
spellings. Handling Graphics, Creating Tables and Charts, Document Templates and Wizards, Ma
merge and Macros.

(3 Lectures)
Microsoft Excel (Spreadsheet)
Spreadshee€oncepts, Creating, Saving and Editing a Workbook, Inserting, Deleting Work Sheets,
entering data in a cell / formula Copying and Moving from selected cells, handling operators in
Formulae, Functions: Mathematical, Logical, statistical, text, financiale Bad Time functions,
Using Function Wizard. Formatting a Worksheet: Formatting Cells changing data alignment, changing
date, number, character or currency format, changing font, adding borders and colors, Printing
worksheets, Charts and Graph€reating Previewing, Modifying Charts. Integrating word processor,
spread sheets, web pages. Pivot table, goal seek, Data filter and scenario manager

(4 Lectures)
Microsoft Power Point (Presentation Package)
Creating, Opening and Saving Presentatj Creating the Look of Your Presentation, Working in
Different Views, Working with Slides, Adding and Formatting Text, Formatting Paragraphs, Drawing
and Working with Objects, Adding Clip Art and other pictures, Designing Slide Shows, Running and
Contrdling a Slide Show, Printing Presentations. Creating photo album, Rehearse timing and recorc
narration. Master slides. (3 Lectures)

Reference Books
I Nishit Mathur, Fundamentals of Computer , Aph publishing corporation(2010)
~ Misty E. VermaatMicrosoft word 2013 % Edition (2013.
| Satish Jain, M.Geeta, M®ffice 2010 Training Guide, BPB publication (2010)
1 Joan Preppernau, Microsoft PowerPoint 2016 step by step, Microsoft press(2015)
| Douglas E Corner, The Internet Bodk Bdition, prenttei Hall(2009)
| Faithe wempen, word 2016 in deptF edition, que publishing(2015)
1 Steven welkler, Office 2016 fdreginnersCreate Space Independent publisttateform (2016)
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SKILL ENHANCEMENT LAB -SEC 1 LAB 30 Lectures

A. MS-WORD LAB ASSIGNMENT

1. Write down the following Paragraph OR any one provided by your teacher;

Without a doubt, the Internet is one of the mogtortant inventions of modern times. The
Internet is a global interconnected computer networks which allow each connected computer to share
and exchange information with each other. The origins of the Internet can be traced to the creation of
Advanced Resarch Projects Agency Network (ARPANET) as a network of computers under the
auspices of the U.S. Department of Defense in 1969.

Apply following effects on The paragraph:

I.  Paragrapliont-sizeandfont-type must be 12 Verdana.

ii.  Paragraplalignment must begustified and double line spacing.

ii.  Highlightt he A( ARPANET) 0 with green color.
iv. Make the nAl ntBeldancdltalc. keywor ds

v. | nserWordarhoy aisydbolto your document.

vi.  Insert aclipart to your document.
vii.  Add following lines to your document:

Interret, Intranet, Extranet, URL, WWW, Networking, Protocols, HTTP, TCP/IP

2. Create a Table of following fields:
Name, Surname, Age, Gender, dotdapply the following effects

i. Insert 10 records
ii.  Font size should be 12

iii.  Title size should be 14

iv.  Font type shouldbe Times new Roman
v. Title color should be blue

vi.  Text color should be black

vii.  Table border should be 2

B3Write a |letter on O6Road Safetyd and send to
4. Type the paragraph given below:

Today, the Internet is a publicpoperative and se#fustaining facility accessible to hundreds
of millions of people worldwide. Physically, the Internet uses a portion of the total resources of the
currently existing public telecommunication networks. Technically, what distinguishéstéhneet is
its use of a set of protocols call@€P/IP(for Transmission Control Protocol/Internet Protocol). Two
recent adaptations of Internet technology, itheanetand theextranet also make use of the TCP/IP
protocol. Today, the Internet is a public, cooperative anessstfaining facility accessible to hundreds
of millions of people worldwide. Physically, the Internet uses a portion of the total resources of the
currently existing public telecommunication networks. Technically, what distinguishes the Internet is
its useof a set of protocols calleBCP/IP (for Transmission Control Protocadtiternet Protocol). Two
recent adaptations of Internet technology, ithenetand theextranet also make use of the TCP/IP
protocol.

19


http://searchnetworking.techtarget.com/definition/TCP-IP
http://searchwindevelopment.techtarget.com/definition/intranet
http://searchenterprisewan.techtarget.com/definition/extranet
http://searchnetworking.techtarget.com/definition/TCP-IP
http://searchwindevelopment.techtarget.com/definition/intranet
http://searchenterprisewan.techtarget.com/definition/extranet

CHEMISTRY HONS.

B.MI

Basic Formatting and Spreadsheet Manipulation

Assignment
1. Create a workbook as shown below.
2. To enter new rows or columns, simply click on the row or column header to select the whole row
or coumn. Then right click with the mouse and choose insert.
3. Add the new row for S Spadleetween théoriginal eowsi7aahda
8).
4. Add a column for gender and the data as shown below (between the original columns A and B).
Enter theappropriate gender for yourself in the last row.
A B C D
Name Male/Female Genre Number of Songs
J Smith F Blues 50
B Doe M Country 110
S Spade F Country 200
F Zappa M Blues 1400
F Zappa M Alternative 2300
J Smith F Alternative 150
S Spade F Blues 1000
B Doe M Blues 75
yourname M Blues 800
5. Center the data in columns B and C. Do this by selecting the whole column and click the center
icon on the ribbon.
6. Bold the data in row 1, the column headings (ensure that the data all remains visible within the
column boundaries).
7. Change the font color for row 1 to Blue.
8. Change the format of the data in column D to comma étglelecimal placeshowing).There is
anicon on the home tab that sets it to comma style easily.
9. Add two new column labels to the right of the current colurimst Price andTotal Cost. (They

Apply the following:

CBCS CURRICULUM

I. ~ Change Interrteinto Internets at a time
ii.  Heilight TCP/IP in red color

iii.  Replace protocol into protocols
t he word

v. Find

CROSOFT EXCEL

APubl ico

1. Add rows and columns to an existing spreadsheet
2. Reformat datdcenter, comma and currency styles, bold, text color)
3. Work with a simple formula (product) and function (sum)

RANCHI UNIVERSITY

LAB ASSKGNMENT

will be in columns E and F.) These two columns of data should be currency type so that the dollar
signis shown. There is an icon to quickly format the selected column as currency type.

10.All tunes are $.99, so enter that value for all rows in Column E. You can copy quickly by using the
Auto Fill handle and drag that amount down. When you over your moesdha/tiny square in

t
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the bottom right hand corner of the active cell, your mouse shape will become a skinny plus sign,
and you can click and drag that cell to make a copy.

.99

E F

I$ 0.99 .I <+

11.Calculate Total Cost (column F) eslumn D times Column.Efou will type in a formula like this
into cell F2: =D2*E2 (Be sure to begin the formula with an equal sign)

12.Use the AutoFill (skinny plus sign) again to copy the formula down column F; down to F10.
Double check the picture below to make sure yourshesdrrect values

13.Add a border to all of the cells (Afl0) using the Borders tool in the Fonts group on the Home
Tab.

14.Change the page layout to landscape. Do this by clicking the Page Layout tab on the ribbon and
then to Orientation to Landscape.

15. Save tle file.

16.Click in cell F11 and Use the sum function or the shortcut icon that looks ligeget the total of
the Total Cost column.

17.Ensure that the data is all visible within the column boundaries. Make the columns wider if
needed.

18. Save the workbook. Mo final spreadsheet should look like the following when printed.

Name Male/Female Genre Number of Songs Unit Price Total Cost
J Smith F Blues 50 $ 099 $ 49.50
B Doe M Country 110 $ 0.99 $ 108.90
S Spade F Country 200 $ 0.99 $ 198.00
F Zappa M Blues 1,400 $ 0.99 $1,386.00
F Zappa M Alternative 2,300 $ 0.99 $2,277.00
S Spade F Blues 1,000 $ 0.99 $ 990.00
J Smith F Alternative 150 $ 0.99 $ 148.50
B Doe M Blues 75 $ 0.99 $ 74.25
yourname M Blues 800 $ 0.99 $ 792.00

$6,024.15

Create a sample table given below in Excel

U Using formula find Total
U Find the maximum value using MAX function from tbaits column
U Find minimum value fronTotal column
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Order Date Region Rep Iltem Units Unit Cost Total
1/6/2016 East Jones Pencil 95 1.99 189.05
1/23/2016 Central Kivell Binder 50 19.99 999.50
2/9/2016 Central Jardine Pencil 36 4.99 179.64
2/26/2016 Central Gill Pen 27 19.99 539.73
3/15/2016 West Sorvino Pencil 56 2.99 167.44
4/1/2016 East Jones Binder 60 4.99 299.40
4/18/2016 Central Andrews Pencil 75 1.99 149.25
5/5/2016 Central Jardine Pencil 90 4.99 449.10
5/22/2016 West Thompson Pencil 32 1.99 63.68
6/8/2016 East Jones Binder 60 8.99 539.40
6/25/2016 Central Morgan Pencil 90 4.99 449.10
7112/2016 East Howard Binder 29 1.99 57.71
7129/2016 East Parent Binder 81 19.99 1,619.19
8/15/2016 East Jones Pencil 35 4.99 174.65
9/1/2016 Central Smith Desk 2 125.00 250.00
9/18/2016 East Jones Pen Set 16 15.99 255.84
10/5/2016 Central Morgan Binder 28 8.99 251.72
10/22/2016 East Jones Pen 64 8.99 575.36
11/8/2016 East Parent Pen 15 19.99 299.85
11/25/2016 Central Kivell Pen Set 96 4.99 479.04
12/12/2016 Central Smith Pencil 67 1.29 86.43
12/29/2016 East Parent Pen Set 74 15.99 1,183.26

C. MS-POWERPOINT LAB ASSIGNMENT

Activity 1 : Using Text & Background/Themes

i.  Create one new slide and insanty text.
ii.  To make your slide more attractive, use the themes or background.
iii.  Make sure it apply for every slide not only one slide.

Activity 2 : Apply Custom Animation On Text

i.  Use the custom animation to add effects on your text. Set the text move after
you click the mouse.
ii.  If you have more than one text, add effects for each of text.

Activity 3 : Insert Image & WordArt

i.  Insert one new blank slide.

ii.  Choose one pictures or clip art from any source and insert in your new slide.
iii.  Using the WordArt, make a note title on your picture.
iv.  Use the custom animation again to add effects on your picture and WordArt.

Activity 4 : Insert Text Box

i.  Insert one new blank slide.
ii.  Use the text box to insert one paragraph of text and adjust your text.

Activity 5 : Insert Smart Art

i.  Insert one new blank slide.
il. Insertthe Smart Art and put your text on the Smart Art.
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Activity 6: Insert Audio

I.  Back to your first slide and insert one audio on that slide. The audio must play
automatically when you show your slide.
ii.  Make sure thspeaker also not appear when you show your slide. (the icon).
lii. ~ The audio must play when you show alls your slide, not only one slide.

Activity 7:inserting Video
I. Insert one new slide and insert one short video

Activity 8: Save File
I.  Save your file

Activity 9: Create Photo Album & Hyperlink
. I nsert one new slide and put a text ex:
ii.  Create one photo album and adjust your text and your photos
ii.  Save your photo album with a new file
iv. Make a hyperlink to yourlpbmdbo using th

Reference Books:

Faithe wempen, word 2016 in deptf edition, que publishing(2015)

steven welkler, Office 2016 for bignners, Create Space Independent pubtiiafgrm(2016)
Elaine Marmel, office 2016 simplified*Edition, John wiley and sons Inc(2016)
PatriceAnne RutledgeEasy office 2016 1st edition, Que publishing(2016)

.  GENERIC ELECTIVE (GE 3) (Credits: ®)

All Four Papers (One paper to be studied in each semester) of any One Subject to be opted other tha
the Honours Subject. Ref@ontent from the Syllabus of Opted Generic Elective Subject.

1. CORE COURSE-C 5: (Credits: Theory04, Practical€?2)

Marks : 15 (MSE: 1Hr) + 60 (ESE: 3Hrs) + 25 (Pr 3Hrs)=100 Pass Marks Th (MSE +ESE) = 30 + PrESE =10 \

Instruction to Question Setter for

Mid Semester Examination (MSE)

There will betwo group of questionszroup A is compulsonand will containfive question®f very short answer type
consisting of 1 mark eackaroup B will contain descriptive typthreequestions of fie markseach out of whichany two
are to answer.

End Semester Examination (ESE)

There will betwo group of questionssroup A is compulsonand will contain two questionQuestionNo.1 will be very
short answettypeconsisting ofen questions df mark eachQuestionNo.2 will be short answer typef 5 marksGroup
B will contain descriptive typéive questions of fifteen markeach out of whichanythree are to answer.

Note: There may be subdivisions in each question askedaarytexaminatioa
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INORGANIC CHEMISTRY -lI Theory: 60 Lectures

General Principles of Metallurgy
Chief modes of occurrence of metals based on standard electrode potentials. Ellingham diagrams for
reduction of metal oxides using carbon and carbon monoxide as reducing agent. Electrolytic
Reduction, Hydrometallurgy. Methods of purificatioihneetals: Electrolytic Kroll process, Parting
process,van Arkel e Boer process and Mondds process, <Z
(6 Lectures)
Acids and Bases
BronstedLowry concept of acikbase reactions, solvated proton, relative strength of agms t
of acidbase reactions, levelling solvents, Lewis dwadge concept, Classification of Lewis acids,
Hard and Soft Acids and Bases (HSAB) Application of HSAB principle.
(8 Lectures)
Chemistry of sand p Block Elements:

Inert paireffect, Relative stability of different oxidation states, diagonal relationship and
anomalous behaviour of first member of each group. Allotropy and catenation. Complex formation
tendency ot andp block elements.

Hydrides and their classifigan: lonic, Covalent andnterstitial. Basic beryllium acetate antrate.
Study of the following compounds with emphasis on structure, bonding, prepapatiparties and
uses.

Boric acidand borates, boron nitrides, borohydrides (diborane) carboranes and graphitic
compounds, silanes, Oxides and oxoacids of nitrogen, Phosphorus and chlorine. Peroxo acids of
sulphur, interhalogen compounds, polyhalide ions, pseudohalogens and bagitgsropbalogens.

(30 Lectures)
Noble Gases:
Occurrence and uses, rationalization of inertness of noble gases, Clathrates; preparation and
properties of Xel XeFR and Xek; Nature of bonding in noble gas compounds (Madebond
treatment and MO treatment for X&FMolecular shapes of noble gas compounds (VSEPR
theory).

(8 Lectures)

Inorganic Polymers:
Types of inorganic polymers, comparison with organic polymers, synthesis, structural aspects and
applicationsof silicones and siloxanes. Borazines, silicates and phosphazenps|ysudphates.

(8 Lectures)
Reference Books:
| Lee, J.DConcise Inorganic ChemistreLBS, 1991.

| Douglas, B.E; Mc Daniel, D.H. & Alexander, JCbncepts & Modelof Inorganic Chemistryr@Ed.,
John Wiley Sons, N.Y. 1994.
Greenwood, N.N. & EarnshavZhemistry of the ElementButterworthHeinemann. 1997.
Cotton, F.A. & Wilkinson, GAdvanced Inorganic Chemistrwiley, VCH, 1999.

\
\
1 Miessler, G. L. & Donald, A. Tarlnorganic ChemistrytﬂEd.,Pearson, 2010.
1 Shriver & Atkins,Inorganic Chemistr;'éth Ed.
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CHEMISTRY PRACTICAL -C5 LAB 60 Lectures

(A) lodo / lodimetric Titrations

(i) Estimation of Cu(ll) and KCr.,O,using sodium thiosulphate solution (lodimetrically).
(if) Estimation of (i) arsenite and (ii) antimony in taremnetic iodimetrically
(i) Estimation of available chloringn bleaching powder iodometrically

(B) Inorganic preparations

(i) Cuprous Chloride, GCl>

(i) Preparation of Manganese(lll) phosphate, Maf20

(iii) Preparation of Aluminium potassium sulphate KAIEEA2HO (Potash alum)
or Chrome alum.

Reference Books:
| Vogel, A.l. A Textbook of Quantitative Inorganic Analysis, ELBS. 1978

IV. CORE COURSE-C 6: (Credits: Theory04, Practical€?2)

Marks : 15 (MSE: 1Hr) + 60 (ESE: 3Hrs) + 25 (Pr 3Hrs)=100 Pass Marks Th (MSE +ESE) = 30 + PrESE =10 \

Instruction to Question Setter for

Mid Semester Examination (MSE)

There will betwo group of questiongzroup A is compulsonand will containfive questionf very short answer type
consisting of 1 mark eacfaroup B will contain descriptive typtreequestions of fie markseach out of whichany two
are to answer.

End Semester Examination (ESE)

There will betwo group of questiongzroup A is compulsonand will contain two questionQuestionNo.1 will be very
short answettypeconsisting ofen questions df mark eachQuestionNo.2 will be short answer typef 5 marksGroup
B will contain descriptive typéive questions of fifteen marleach out of whichanythree are to answer.

Note: There may be subdivisions in each question askedaarytexaminatioa

ORGANIC CHEMISTRY -lI Theory: 60 Lectures

Chemistry of Halogenated Hydrocarbons:

Alkyl halides:Methods of preparation, nucleophilic substitution reactio8gl, Si2 and Si
mechanismsvith stereochemical aspects and effect of solvent etc.; nucleophilic substitsition
elimination.
Aryl halides:Preparation, including preparation from diazonium salts. nucleophilic aromatic
substitution; SNAr, Benzyne mechanism.
Relative reactivity b alkyl, allyl/benzyl, vinyl and aryl halides towards nucleophilic substitution
reactions.
Organometallic compounds of Mg andiLUse in synthesis of organic compounds.

(16 Lectures)
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Alcohols, Phenols, Ethers and Epoxides:

Alcohols:preparation, properties and relative reactivity of2e, 3° alcohols, BouvaeBlanc
Reduction; Preparation and properties of glycols: Oxidation by periodic acid andtteadetate,
PinacoiPinacolone rearrangement;

Phenols: Preparation andrpperties; Acidity and factors effecting it, Ring substitutieactions,
ReimeiTi e ma nn aischmidt Redet®rs,sFries and Claisearrangements with
mechanism;

Ethers and EpoxidesPreparation and reactions with acids. Reactions of epoxidesiwahols,
ammonia derivatives and LiAIH

(16 Lectures)
Carbonyl Compounds:
Structure, reactivity and preparation

Nucleophilic additions, Nucleophilic additiggliminationreactions with ammoniderivatives with
mechanism; Mechanisms of Aldol and Benzoin condensation, Knoevenagel condensation, Claisan
Schmidt, Perkin, Cannizzaro and Wittig reaction, BeckmanrBamzil-Benzilic acid

rearrangements, haloform reaction arm$er Villiger oxidation, U-substitution reactions, oxidations
and reductions (Clemmensen, Weffishner, LiAlH4, NaBHs, MPV, PDC and PGC);

Addition reactions of unsaturated carbonyl compounds: Michael addition.
Active methylene compounds: Ketmoltautomerism. Preparation and synthetic applications of

diethyl malonate and ethyl acetoacetate.
(14 Lectures)

Carboxylic Acids and their Derivatives:
Preparation, physical properties and reactions of monocarboxylic acids: Typical reactions of

dicarboxylic acids, hydroxy acids and unsaturated acids: succinic/phthalic, lactic tantdiig,
citric, maleic and fumaric acids;

Preparation and reactions of acid chlorides, anhydrides, esters and amides; Conspadgtofe
nucleophilic sustitution at acyl groupMechanism of acidic and alkaline hydrolysis of esters, Claisen
condensation, Dieckmann and Reformatsky reactions, Hofftoemmamide degradation and Curtius
rearrangement.
(10 Lectures)
Sulphur containing compounds:
Preparation and reactions of thiols, thioethers and sulphonic acids.
(4 Lectures)
Reference Books:
| Morrison, R. T. & Boyd, R. NOrganic ChemistryDorling Kindersley (India) Pvi.td. (Pearson
Education).
| Finar, I. L.Organic Chemistry{Volume J, Dorling Kindersley (India) Pvt. LtdPearson Education).
| Graham Solomons, T.VDrganic ChemistryJohn Wiley & Sons, Inc.
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CHEMISTRY PRACTICAL -C 6 LAB 60 Lectures

1. Functional group tests for alcohols, phenols, carbonyl and carboxylic acid group.
2. Organic preparations:
i.  Acetylation of one of the following compounds: amines (anibray, p- toluidines and
o-, m, p-anisidine) and phenolsb-haphthol, vanillin, salicyli@cid) by any one method:
a. Using conventional method. b. Using green approach
ii.  Benzolyation of one of the following amines (anilioe, m-, p- toluidines ancb-,
a m,pani sidine) and one -mfhthdl resorcihob$ | owi ng
b. cresol) by SchotteBaumann reaction.
iii.  Oxidation of ethanol/ isopropanol (lodoform reaction).
iv.  Bromination of any one of the following:
a. Acetanilide by conventional methods
b. Acetanilide using green approach (Bromatemide method)
v.  Nitration of any one of the following:
a. Acetanilide/nitrobenzene by conventional method
b. Salicylic acid by green approach (using ceric ammonium nitrate).
vi.  Selective reduction ahetadinitrobenzene ton-nitroaniline.
vii.  Reduction op-nitrobenzédehyde by sodium borohydride.
viii. ~ Hydrolysis of amides and esters.
iXx. Semicarbazone of any one of the following compounds: acetone, ethyl methyl ketone,
cyclohexanone, benzaldehyde.
X.  SBenzylisothiouronium salof one each of water soluble and water insoluble acids
(benzoic acid, oxalic acid, phenydetic acid and phthalic acid).
xi.  Aldol condensation using eitheonventional or green method.
xii.  BenzilBenzilic acid rearrangement.

The above derivatives shidube prepared using GXg of the organic compound. The solid
samples must be collected and may be used for recrystallization, melting point and TLC.

Reference Books

| Mann, F.G. & Saunders, B.@ractical Organic ChemistrjRearson Educatiaf2009)

| Furniss, B.S.; Hannaford, A.J.; Smith, P.W.G.; Tatchell, RRctical Organic Chemistry,”SEd.,
Pearson (2012)

| Ahluwalia, V.K. & Aggarwal, RComprehensive Practical Organic Chemisfyeparation and
Quantitative AnalysidJniversity Press (2000).

| Ahluwalia, V.K. & Dhingra, SComprehensive Practical Organic Chemistry: Qualitative Analysis,
University Press (2000).
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V. CORE COURSE-C 7: (Credits: Theory04, Practical€?2)

Marks : 15 (MSE: 1Hr) + 60 (ESE: 3Hrs) + 25 (Pr 3Hrs)=100 Pass Marks Th (MSE +ESE) = 30 + PrESE :10]

Instruction to Question Setter for

Mid SemesteExamination (MSE)

There will betwo group of questiongzroup A is compulsonand will containfive questionf very short answer type
consisting of 1 mark eacfaroup B will contain descriptive typtreequestions of fie markseach out of whichany two
are to answer.

End Semester Examination (ESE)

There will betwo group of questiongzroup A is compulsonand will contain two questionQuestionNo.1 will be very
short answettypeconsisting of ten questions bimark eachQuestionNo.2 will be short answer typef 5 marksGroup
B will contain descriptive typéive questions of fifteen markeach out of whichanythree are to answer.

Note: There may be subdivisions in each question asked in Theory Exangnation
PHYSICAL CHEMISTRY -llI Theory: 60 Lectures

Phase Equilibria:

Concept of phases, components and degrees of freedom, derivation of Gibbs Phase Rule for
nonreactive and reactive systems; Clauslepeyron equation and its applications to stdid,
liquid-vapour and solidvapour equilibria, phase diagram for one component systems, with
applications.

Phase diagrams for systems of sdilighid equilibria involving eutectic, congruent and incongruent
melting points, solid solutions. Three component systems, whieroformacetic acid system,
triangular plots.

Binary solutions: GibbsDuhemMargules equation, its derivation and applicationsdotional
distillation of binary miscible liquids (ideal and nonideal), azeotropes, levempargal miscibility of
liquids, CST, miscible pairs, steam distillation.

Nernst distribution law: its derivation and applications.

(28 Lectures)
Chemical Kinetics
Order and molecularity of a reaction, rate laws interms of the advancement of a reaction,
differentialand integrated form of rate expressions up to second order reactions, expemnmatmbals
of the determination of rate laws, kinetics of complex reactions (integratexpagssions up to
first order only): (i) Opposing reactions (ii) parall®actions and (iiitonsecutive reactions and
their differential rate equations (steegtgte approximation ireaction mechanisms) (iv) chain
reactions.

Temperature dependence of reaction rates; Arrhenius equation; activation energy. Glodigof
reaction rates, Lindemann mechanism, qualitative treatment of the theory of absolute reaction rates

(18 Lectures)
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Catalysis:
Types of catalyst, specificity and selectivity, mechanisms of catalyzed reactions at solid
surfaceseffect of particle size and efficiency of nanoparticles as catalysts. Enzyme catalysis,
MichaelisMenten mechanism, aciohse catalysis.

(8 Lectures)
Surface chemistry:
Physical adsorption, chemisorption, adsorption isotherms. nature of adsorbed state

(6 Lectures)
Reference Books:

Peter Atkins & Julio De Paul®hysical Chemistrﬁth Ed., Oxford University Press (2010).

Castellan, G. WPhysical Chemistr,y4th Ed., Narosa (2004).
McQuarrie, D. A. & Simon, J. DMolecular Thermodynamic¥/iva Books Pvt. Ltd.New Delhi (2004).

\
\
\
- Engel, T. & Reid, PPhysical Chemistry”f%Ed.,PrenticeHaII (2012).

| Assael, M. J.; Goodwin, A. R. H.; Stamatoudis, M.; Wakeham, W. A. & Will, S.
- Commonly Asked Questions in ThermodynanliB Press: NY (2011).

' Zundhal, S.SChemistry concepts and applicatiddengage India (2011).

- Ball, D. W.Physical Chemistr£engage India (2012).

\
\
\

Mortimer, R. G Physical Chemistr;%rd Ed.,Elsevier: NOIDA, UP (2009).
Levine, I. N.Physical Chemistrfjth Ed., Tata McGrawHill (2011).
Metz, C. R Physical Chemistrg™Ed., Tata McGrawHill (2009).

CHEMISTRY PRACTICAL -C 7 LAB 60 Lectures

|. Determination of critical solution temperature and position of the phenekatersystem and
to study the effect of impurities on it.
II. Phase equilibria: Construction of the phase diagram using cooling curves or igrigomethod:
a. simple eutectic and
b. congruently melting systems.
[1l. Distribution of acetic/ benzoic acid between water and cyclohexane.
IV. Study the equilibrium of at least one of the following reactions by the distribution method:
() 1:(aq) + 1Y si(aqy’
(i) Cu*(ag) +nNH.Y Cu ¢).NH
V. Study the kinetics of the following reactions.
1. Initial rate method: lodidg@ersulphate reaction
2. Integrated rate method:
a. Acid hydrolysis of methyl acetate with hydrochloric acid.
b. Sapnification of ethyl acetate.
3. Compare the strengths of HCl and3 by studying kinetics of hydrolysis of methyl acetate.
VI. Adsorption
1. Verify the Freundlich and Langmuir isotherms for adsorption of @astid oractivated
charcoal.
Reference Books:

[1 Khosla, B. D.; Garg, V. C. & Gulati, Aenior Practical Physical Chemisti®, Chand & Co.: New Delhi
(2011).
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Total 100 x 5 = 500 Marks
l. SKILL ENHANCEMENT COURSE SEC 2: (Credits: Theory02)

Marks : 100 (ESE 3Hrs)=100 Pass MarksTh ESE = 40 ]

Instruction to Question Setter for

End Semester Examination (ESE)

There will betwo group of questiongzroup A is compulsonand will contain hreequestionsQuestionNo.1 will be very
short answettypeconsisting of ten questions bimark eachQuestionNo.2 & 3 will be short answer typef 5 marks.
Group B will contain descriptie typesix questions 020 marks each out of whichany fourare to answer.

Note: There may be subdivisions in each question asked in Theory Exangnation

FUEL CHEMISTRY 30 Lectures

Review of energy sources (renewable andrrewable)Classification of fuels and thesalorific
value.

Coal: Uses of coal (fuel and nonfuel) in various industries, its composition, carbonization of
Coal gas, producer gas and waterdgasmposition and uses. Fractionation of coaluags of coal tar
bases chemicals, requisites aj@d metallurgical coke, Coghsification(Hydro gasification and
Catalytic gasification), Coal liquefaction and Solvent Refining.

Petroleum and Petrochemical Industomposition of crude petroleum, Rehg anddifferent types
of petroleum products and their applications.

Fractional Distillation (Principle and process), Cracking (Theanadl catalytic cracking),
Reforming Petroleum and ngetroleum fuels (LPG, CNG, LNG, bigas, fuels derivefftom
biomass), fuel from waste, synthetic fuels (gaseous and liquids), clean fuels.

Petrochemicals: Vinyl acetate, Propylene oxide, Isoprene, Butadiene, Toluenedenivatisves
Xylene.

Lubricants:Classification of lubricants, lubricating oils (conductinglanorconducting)
Solid and semisolid lubricants, synthetic lubricants.

Properties of lubricants (viscosity index, cloud point, pore point) and their determination.
Reference Books:
[1 E. Stocchiindustrial ChemistryVol -I, Ellis Horwood Ltd. UK.

[1 P.C. Jain, M. JairEngineering Chemistry\Dhanpat Rai & Sons, Delhi.
[1 B.K. Sharmaindustrial ChemistryGoel Publishing House, Meerut.
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Il GENERIC ELECTIVE (GE 4) (Credits: ®)

All Four Papers (One paper to be studied in each semester) of any One Subject to be opted other tha
the Honours Subject. Refer Content from the Syllabus of Opted Generic Elective Subject.

. CORE COURSE-C 8: (Credits: Theory04, Practical€?2)

\ Marks : 15 (MSE: 1Hr) + 60 (ESE: 3Hrs) + 25 (Pr 3Hrs)=100 Pass Marks Th (MSE +ESE) = 30 + PIESE =10\

Instruction to Question Setter for

Mid Semester Examination (MSE)

There will betwo group of questiongzroup A is compulsonand will containfive questionf very short answer type
consisting of 1 mark eacfaroup B will contain descriptive typtreequestions of fie markseach out of whichany two
are to answer.

End Semester Examination (ESE)

There will betwo group of questiongzroup A is compulsonand will contain two questionQuestionNo.1 will be very
short answettypeconsisting of ten questions bimark eachQuestionNo.2 will be short answer typef 5 marksGroup
B will contain descriptive typéive questions of fifen marls each out of whichanythree are to answer.

Note: There may be subdivisions in each question asked in Theory Exangnation
INORGANIC CHEMISTRY -llI Theory: 60 Lectures

Coordination Chemistry:

Wer ner 6s t heory, val auterodmialcanpldxes), blectooneytralfiyncipla e r  a
and back bonding. Crystal field t hamdstrongfieldse a s u
pairing energies, factor s qafQtiahedtalivh gptrahedral ma g n i
coordiration, tetragonal distortions from octahedral geoméairyaTeller theorem, square planar
geometry. Qualitative aspect of Ligand field and MO Theory.

IUPAC nomenclature of coordination compounds, isomerism in coordination compounds.
Stereochemistry of goplexes with 4 and 6 coordination numbers. Chelate effettnuclear
complexes, Labile and inert complexes.

(26 Lectures)
Transition Elements:
General group trends with special reference to electronic configuration, colour, variable valency,
magnetic and catalytic properties, ability to form complexes. Stability of various oxidation states and
e.m.f. (Latimer & Bsworth diagrams). Difference beémehe firstsecond and third transition series.
Chemistry of Ti, V, Cr Mn, Fe and Co in various oxidation states (excludingrtigallurgy)

(18 Lectures)
Lanthanoids and Actinoids:
Electronic configuration, oxidation states, colpspectral and magnetic propertiEgithanide
contraction, separation of lanthanides {@change method only).
(6 Lectures)
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Bioinorganic Chemistry:
Metal ions present in biological systems, classification of elements according to theiiraction
biological system. Geochemical effect on the distribution of metals. Soditpuhip,carbonic
anhydrase and carboxypeptidase. Excess and deficiesoynetrace metals.
Toxicity of metal ions (Hg, Pb, Cd and As), reasons for toxicity, Use of chelatimgsaigenedicine.
Iron and its application in bisystems, Haemoglobin; Storage and transfer of iron.

(10 Lectures)

Reference Books:

Purcell, K.F & Kotz, J.C. Inorganic Chemistry W.B. Saunders Co, 1977.

Huheey, J.E., Inorganic Chemistry, Prentice Hall, 1993.

Lippard, S.J. & Berg, J.M. Principles of Bioinorganic Chemistry Panima PubliStongpany 1994.
Cotton, F.A. & Wilkinson, G, Advanced Inorganic Chemistry. Wil@H, 1999

Greenwood, N.N. & Earnshaw A., Chemistry of the Elements, ButternMaitiemann,1997.

CHEMISTRY PRACTICAL -C 8 LAB 60 Lectures
Gravimetric Analysis:

i.  Estimation of nickel (Il) using Dimethylglyoxime (DMG).

ii.  Estimation of copper as CuSCN
ii.  Estimation of iron as BE®s by precipitating iron as Fe(OH)

iv.  Estimation of Al (Ill) by precipitating with oxine and weighing as Al(aa): (aluminium

oxinate).
Inorganic Preparations:
i.  Tetraamminecopper (ll) sulphate, [Cu(BJS0O4.H-O

i.  CisandtransK[Cr(C204).. (H20).] Potassium dioxalatodiaquachromate (ll)

iii.  Tetraamminecarbonatocobalt (Ill) ion

iv.  Potassium tris(oxalate)ferrate(lll)

Chromatography of metal ions
Principles involved in chromatographic separations. Paper chromatographic separé&titowarig
metal ions:

i. Ni(ll)and Co (Il)

ii.  Fe(lll)and Al (111)

Reference Book:
O Vogel, A.l. A text book of Quantitative Analysis, ELBS 1986

Basolo, F, and Pearson, R.C., Mechanisms of Inorganic Chemistry, John Wiley & Sons, NY, 1967.
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IV. CORE COURSE-C9: (Credits: Theory04, Practical€?2)

Marks : 15 (MSE: 1Hr) + 60 (ESE: 3Hrs) + 25 (Pr 3Hrs)=100 Pass Marks Th (MSE +ESE) = 30 + PrESE :10]

Instruction to Question Setter for

Mid Semester Examination (MSE)

There will betwo group of questiongzroup A is compulsonand will containfive questionf very short answer type
consisting of 1 mark eacfaroup B will contain descriptive typtreequestions of fie markseach out of whichany two
are to answer.

End Semester Bxnination (ESE)

There will betwo group of questiongzroup A is compulsonand will contain two questionQuestionNo.1 will be very
short answettypeconsisting of ten questions bimark eachQuestionNo.2 will be short answer typef 5 marksGroup
B will contain descriptive typéive questions of fifteen markeach out of whichanythree are to answer.

Note: There may be subdivisions in each question asked in Theory Exangnation
ORGANIC CHEMISTRY -l Theory: 60 Lectures

Nitrogen Containing Functional Groups
Preparation and important reactions of nitro and compounds, nitriles and isonitriles

Amines: Effect of substituent and solvent on basicity; Preparation and properties: Gabriel
phthalimide synthesis, Carbylaminee act i o n, Mannich reaction, Ho
Hofmannrelimination reaction; Distinction between 1°, 2° and 3° amines itkberg reagent and
nitrous acid.

Diazonium Salts: Preparation and their synthetic applications.

(18 Lectures)
Polynuclear Hydrocarbons
Reactions of naphthalene phenanthrene and anthracene Structure, Preparation and structure
elucidation and important derivatives of naphthalene and anthracene; Polyhydteaarbons.

(8 Lectures)

Heterocyclic Compounds
Classification and nomenclature, Structure, aromaticitymufmbered and-énembered rings
containing one heteroatom; Synthesis, reactions and mechanism of substitution reactions of: Furan,
Pyrrole (PaaKnorr synthesis, Knorr pyrrole siresis, Hantzsch synthesighiophene, Pyridine
(Hantzsch synthesis), Pyrimidine, Structure elucidation of in@ddeher indole synthesis and
Madelung synthesis), Structure elucidation of quinoline ismguinoline, Skraup synthesis,
Friedlanded s sy nt hesi s, Knor r -Milern symihesisnBéschieNapidralsld s i s
reaction, PicteBpengler reaction, PomeraRrtschreaction

Derivatives of furan: Furfural and furoic acid.
(22 Lectures)
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Alkaloids
Natural occurrence, General structural features, Isolation and their physiological action

Hof fmannds exhaustive met hyl ati on, syiAthedi odb s mo d
Hygrine and Nicotine. Medicinal importance of Nicotine, Hygrine,rihe, Morphine, Cocaine, and
Reserpine.

(6 Lectures)
Terpenes
Occurrence, classification, isoprene rule; Elucidation of stucture and synthesis ofN&itaabnd
U-terpineol.

(6 Lectures)
Reference Books:

- Morrison, R. T. & Boyd, R. NOrganicChemistry Dorling Kindersley (Indiapvt. Ltd. (Pearson
Education).

| Finar, I. L.Organic Chemistrg§Volume }, Dorling Kindersley (India) Pvt. LtdPearson Education).

I Finar, I. L.Organic ChemistrgVolume 2: Stereochemistry and the Chemistry of ldhRroducts,
Dorling Kindersley (India) Pvt. Ltd. (Pearson Education).

| Acheson, R.M. Introduction to the Chemistry of Heterocyclic compouddsnWelly & Sons (1976).

- Graham Solomons, T.Vrganic ChemistryJohn Wiley & Sons, Inc.

| Kalsi, P. STextbook of Organic Chemistr)ft Ed, New Age International (R)td. Pub.

.~ Clayden, J.; Greeves, N.; Warren, S.; Wothers(rganic ChemistryOxford University Press.

| Singh, J.; Ali, S.M. & Singh, Natural Product ChemistryPrajati Parakasha(2010).

CHEMISTRY PRACTICAL -C9LAB 60 Lectures
1. Detection of extra elements.

2. Functional group test for nitro, amine and amide groups.

3. Qualitative analysis of unknown organic compounds containing simple functional

4. groups (alcohols, carboxylic acids, phenols and carbonyl compounds)

Reference Books

| Mann, F.G. & Saunders, B.@ractical Organic ChemistnjRearson Educatiaf2009)
| Furniss, B.S.; Hannaford, A.J.; Smith, P.W.G.; Tatchell, RRactical Organic

| Chemistry, B Ed., Pearson (2012)

| Ahluwalia, V.K. & Aggarwal, RComprehensive Practical Organic Chemistry:

| Preparation and Quantitative Analyslgniversity Press (2000).

I Ahluwalia, V.K. & Dhingra, SComprehensive Practical Organic Chemistry:

| Qualitative AnalysisUniversity Press (2000).
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V. CORE COURSE-C 10: (Credits: Theory04, Practical€?2)

Marks : 15 (MSE: 1Hr) + 60 (ESE: 3Hrs) + 25 (Pr 3Hrs)=100 Pass Marks Th (MSE +ESE) = 30 + PrESE :10]

Instruction to Question Setter for
Mid Semester Examination (MSE)

There will betwo group of questiongzroup A is compulsonand will containfive questionf very short answer type
consisting of 1 mark eacfaroup Bwill contain descriptive typ¢hreequestions of fie markseach out of whichany two
are to answer.

End Semester Examination (ESE)

There will betwo group of questiongsroup A is compulsonand will contain two questionQuestionNo.1 will be very
short answettypeconsisting of ten questions bimark eachQuestionNo.2 will be short answer typef 5 marksGroup
B will contain descriptive typéive questions of fifteen markeach out of whichanythree are to answer.

Note: There may be subdivisis in each question asked in Theory Examination
PHYSICAL CHEMISTRY -IV Theory: 60 Lectures

Conductance

Arrhenius theory of electrolytic dissociation. Conductivity, equivalent and molar conduetindty
their variation with dilution for weak arstrong electrolytes. Molar conductivity at infinite dilution.
Kohlrausch law of independent migration of ions. DebljekelOnsageequation, Wien effect,
DebyeFal kenhagen effect, Waldendés rul es.

lonic velocities, mobilities and their determinatiotitansference numbers and their relatioonic
mobilities, determination of transference numbers using Hittorf and M®&angdary methods.
Applications of conductance measurement: (i) degree of dissociatimea electrolytes, (i) ionic
produd of water (iii) solubility and solubility product agparingly soluble salts, (iv) conductometric
titrations, and (v) hydrolysis constants of salts. (20 Lectures)

Electrochemistry

Quantitative aspect s olulesfoforidatb@rgddcsion bféorussedord e |
half-cell potentials, applications of electrolysis in metallurgy and industry.

Chemical cells, reversible and irreversible cells with examples. Electromotive force of a cell and its
measurement, Nernst edioa; Standard electrode (reduction) potential and its application to
different kinds of hakcells.

Application of EMF measurements in determin{ijgree energy, enthalpy and entropy of a cell
reaction, (ii) equibrium constants, and (iii) pMalues, using hydrogen, quinofieydroquinone, glass
and SbO/SiDs electrodes.

Concentration cells with and without transference, liquid jomcpiotential; determination aftivity
coefficients and transference numbers. Qualitative discussion of potemiiotibettions (acidbase,
redox, precipitation). (28 Lectures)

Electrical & Magnetic Properties of Atoms and Molecules

Basic ideas of electrostatics, Electrostatics of dielectric media, ClMegaiti equation,

LorenzLaurentz equation, Dipole moment and molecular polarizabilities and tesrsurements.

Diamagnetism, paramagnetism, magnetic susceptibility and its measuremataylar interpretation.
(12 Lectures)
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Reference Books:

Atkins, P.W & Paula, J.DPhysicalChemistry g" Ed., Oxford University Preq2011).
Castellan, G. WPhysical Chemistry" Ed., Narosa (2004).

Mortimer, R. G.Physical Chemistry%Ed.,EIsevier: NOIDA, UP (2009).

Barrow, G. M.,Physical Chemistryt%Ed.,Tata McGraw Hill: New Delh(2006).

Engel, T. & Reid, PPhysical Chemistr;’srd Ed.,PrenticeHall (2012).
Rogers, D. WConcise Physical Chemisti/iley (2010).

Silbey, R. J.; Alberty, R. A. & Bawendi, M. ®hysical ChemistrthLEd.,JohnWiIey & Sons, Inc. (2005).

(N Y O I O O O

CHEMISTRY PRACTICAL -C 10 LAB 60 Lectures
Conductometry

I. Determination of cell constant
il. Determination of equivalentonductance, degree of dissociation and dissociatinstant
of a weak acid.

iii. Perform the following conductometric titrations:
a. Strong acid vs. strong base
b. Weak acid vs. strong base
c. Mixture of strong acid and weak acid vs. strong base
d. Strong adl vs. weak base

Potentiometry

I. Perform the following potentiometric titrations:
a. Strong acid vs. strong base
b. Weak acid vs. strong base
c. Dibasic acid vs. strong base
d. Potassium dichromate vs. Mohr's salt

Reference Books:

I Khosla, B. D.; Garg, V. C& Gulati, A. Senior Practical Physical Chemistry, R. Chand & Co.: New Delhi
(2011).

| Garland, C. W.; Nibler, J. W. & Shoemaker, D. P. Experiments in Physical Chemistry 8th Ed.; McGraw

Hill: New York (2003).
| Halpern, A. M. & McBane, G. C. Experimenfahysical Chemistry 3rd Ed.; W.H. Freeman & Co.: New
York (2003).
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Total 100 x 4 = 400 Marks
l. CHEMISTRY SPECIFIC (DSE 1): (Credits: Theory04, Practical?)

‘ Marks : 15 (MSE: 1Hr) + 60 (ESE: 3Hrs) + 25 (Pr 3Hrs)=100 Pass Marks Th (MSE +ESE) = 30 + PIESE =10‘

Instruction to Question Setter for

Mid Semester Examination (MSE)

There will betwo group of questiongzroup A is compulsonand will containfive questionf very short answer type
consisting of 1 mark eacfaroup B will contain descriptive typtreequestions of fie markseach out of whichany two
are to answer.

End Semester Exanaition (ESE)

There will betwo group of questiongzroup A is compulsonand will contain two questionQuestionNo.1 will be very
short answettypeconsisting of ten questions binark eachQuestionNo.2 will be short answer typef 5 marksGroup
B will contain descriptive typdéive questions of fifteen markeach out of whichanythree are to answer.

Note: There may be subdivisions in each question asked in Theory Exangnation

ANALYTICAL METHODS IN CHEMISTRY Theory: 60 Lectures

Qualitative and quantitative aspects of analysis:
Sampling, evaluation of analytical data, errors, accuracy and precision, methods expttesision,
normal law of distribution if indeterminate errors, statistical test of data; F, Qtast] rejection of
data, and confidence intervals.

(5 Lectures)
Optical methods of analysis:
Origin of spectra, interaction of radiation with matter, fumeatal laws of spectroscopy aselection
rules, validity ofBeel. a mber t 6s | aw.

UV-Visible Sectrometry: Basic principles of instrumentation (choice of soumo@nochromator
and detector) for single and double beam instrument;

Basic principles of quantitative analysiestimation of metal ions from aqueous solution,
geometricalsomers, ket@nol tautomers. Determination of composition of metal complexes using
Job6s method of continuous variation and mol e

Infrared SpectrometryBasic principles of instrumentationh@ice of source, monochromai&r
detector) for sigle and double beam instrument; sampling techniques.

Structural illustration through interpretation of data, Bffand importance of isotogebstitution.

Flame Atomic Absorption and Emission SpectromeB#sic principles of instrumentatiofthoice

of source, monochromator, detector, choice of flame Burner designs. Techniguasatomization

and sample introduction; Method of background correction, sources of chemical interferences and
their method of removal. Thaiques fothe quantitativestimation of trace level of metal ions from
water samples. (25 Lectures)
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Thermal methods of analysis:
Theory of thermogravimetry (TG), basic principle of instrumentation.
Techniques for quantitative estimation af @d Mg from their mixture.
(5 Lectures)

Electroanalytical methods:
Classification of electroanalytical methods, basic principle of pH metric, potentiometric and
conductometric titrations. Techniques ugmdthe determination of equivalence points.
Techniques used for the determination of pKa values.

(10 Lectures)
Separation techniques:
Solvent extraction: Classification, principle and efficiency of the technique.

Mechanism of extraction: extraati by solvation and chelation.
Technique of extraction: batch, continuous and counter current extractions.

Qualitative and quantitative aspects of solvent extraction: extraction of metal ions from aqueous
solution, extraction of organic spesi#om the aqueous and nonaqueous media.

Chromatography: Classification, principle and efficiency of the technique.
Mechanism of separation: adsorption, partition & ion exchange.
Development of chromatograms: frontal, elution and displacement methods

Qualitative and quantitative aspects of chromatographic methods of analysis: IC, GLC, L&P&hd
HPLC.

Stereoisomeric separation and analysis: Measurement of optical rotation, calculation of
Enantiomeric excess (ee)/ diastereomeric ex¢ggsratios and determination ehantiomeric
composition using NMR, Chiral solvents aidral shift reagents. Chirahromatographic
techniques using chiral columns (GC and HPLC).

Role of computers in instrumental methods of analysis.

(15 Lectures)
Reference Books:
I Vogel, Arthur I: A Test book of Quantitative Inorganic Analysis (Rev. by GeHery and others)t"s
Ed. The English Language Book Society of Longman .
| Willard, Hobert H. et al.: Instrumental Methods of Analy?ﬁé Ed. WardsworttPublishing Company,
Belmont, California, USA, 1988.
| Christian, Gary D; Analytical Chemistryt,hEd. John Wiley & Sons, New YorR004.
| Harris, Daniel C: Exploring Chemical Analysis, Ed. New York, W.H. Freeman, 2001.
I Khopkar, S.M. Basic Concepts of Analytical Chemistry. New Age, International Publisher, 2009.
| Skoog, D.A. Holler F.J. and Nieman, T.A. Principles of Instrumental Analys@nson Asia Pvt. Ltd.
Singapore.
1 Mikes, O. & Chalmes, R.A. Laboratory HaBdok of Chromatographic & Allieethods, Elles
Harwood Ltd. London.
1 Ditts, R.V. Analytical Chemistry Methods of separation.
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CHEMISTRY PRACTICAL -DSE1LAB: 60 Lectures

|. Separation Techniques

1. Chromatography:

(a) Separation of mixtures
(i) Paper chromatographic separation of FAI**, and CF".
(i) Separation and identification of the monosaccharidessent in the given mixture
(glucose & fructose) by paper chromatography. Reporting thalRes.

(b) Separate a mixture of Sudan yellow and Sudan Red by TLC technique and identify them
on the basis of their Rf values.

(c) Chromatographic sepdi@n of the active ingredients of plants, flowers and juices by TLC

[l. Solvent Extractions:

(i) To separate a mixture of Ne Fe2+by complexation with DMG and extracting the’Ni
DMG complex in chloroform, and determine its concentration by spalattometry.

(if) Solvent extraction of zisconium with amberliti LA separation from a mute of ironsand
gallium.

3. Determine the pH of the given aerated drinks fruit juices, shampoos and soaps.
4. Determination of Na, Ca, Li in cola drinlksd fruit pices using fame photomett&chniques.

5. Analysis of soil:

(i) Determination of pH of soill.

(ii) Total soluble salt

(i) Estimation of calcium, magnesium, phosphate, nitrate

6. lon exchange:

(i) Determination of exchange capacity of cation exchange resins and anion exchange resins.
(i) Separation of metal ions from their binary mixture.

(i) Separation of amino acids from organic acids by ion exchange chromatography.

[l Spectrophotometry

Determination of pKvalues of indicator using spectrophotometry.
Structural characterization of compounds by infrared spectroscopy.
Determination of dissolved oxygen in water.

Determination of chemical oxygen demand (COD).

Determination oBiological oxygen demand (BOD).

ook wnNpE

Determine the composition of the Fersaalicylate/ ferriethiocyanate complexby o b6 s met ho
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Reference Books:

[J Vogel, Arthur I: A Test book of Quantitative Inorganic Analysis (Rev. by G.H Jeffery and others) 5" Ed.
The English Language Book Society of Longman .

[J Willard, Hobert H. et al.: Instrumental Methods of Analysis, 7" Ed. WardswortiPublishing Company,
Belmont, California, USA, 1988.

[J Christian, Gary D; Analytical Chemistry, 6"Ed. JohrWiley & Sons, New York2004.

[J Harris, Daniel C: Exploring Chemical Analysis, Ed. New York, W.H. Freeman, 2001.

I Khopkar, S.M. Basic Concepts of Analytical Chemistry. New Age, InternationaPublisher, 2009.

I Skoog, D.A. Holler F.J. and Nieman, T.A. Principles of Instrumental Analysi$homson Asia Pvt. Ltd.
Singapore.

"I Mikes, O. & Chalmes, R.A. Laboratory Hand Book of Chromatographic & AlliedMethods, Elles
Harwood Ltd. London.

! Ditts, R.V. Analytical Chemistryi Methods of separation

Il CHEMISTRY SPECIFIC (DSE 2): (Credits: Theory04, Practical®?)

Marks : 15 (MSE: 1Hr) + 60 (ESE: 3Hrs) + 25 (Pr 3Hrs)=100 Pass Marks Th (MSE +ESE) = 30 + PIrESE =10|

Instruction to Question Setter for

Mid Semester Examination (MSE)

There will betwo group of questiongzroup A is compulsonand will containfive questionf very short answer type
consisting of 1 mark eacfaroup B will contain descriptive typtreequestions of fie markseach out of whichany two
are to answer.

End Semester Examination (ESE)

There will betwo group of questiongzroup A is compulsonand will contain two questionQuestionNo.1 will be very
short answettypeconsisting of ten questions bimark eachQuestionNo.2 will be short answer typef 5 marksGroup
B will contain descriptive typéive questions of fifteen marleach out ofwhichanythree are to answer.

Note: There may be subdivisions in each question asked in Theory Exangnation

POLYMER CHEMISTRY Theory: 60 Lectures

Introduction and history of polymeric materials:
Different schemes of classification of polymdPslymer nomenclature, Molecular forces and
chemical bonding in polymers, Texture of Polymers.

(4 Lectures)
Functionality and its importance:
Criteria for synthetic polymer formation, classification of polymerization proceRsdationships
betweerfunctionality, extent of reaction and degree of polymerization. Bi
functional systems, Potfunctional systems.

(8 Lectures)
Kinetics of Polymerization:
Mechanism and kinetics of step growth, radical chain growth, ionic chain (both cationic and
anionig and coordination polymerizations, Mechanism and kinetics of copolymerization,
polymerization techniques.

(8 lectures)
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Crystallization and crystallinity:
Determination of crystalline melting point and degree of crystallinity, Morphology of
crystalline polymers, Factors affecting crystalline melting point.

(4 Lectures)
Nature and structure of polymersStructure Property relationships.

(2 Lectures)

Determination of molecular weight of polymers (Mn, My, etc) by end groupnalysis,
viscometry, light scattering and osmotic pressure methods. Molecular weight distribution and
its significance. Polydispersity index.

(8 Lectures)

Glass transition temperature (Tg) and determination of TgFree volume theory, WLF
equaion, Factors affecting glass transition temperature (TQ).
(8 Lectures)

Polymer Solutioni Criteria for polymer solubility, Solubility parameter, Thermodynamics

of polymer solutions, entropy, enthalpy, and free energy change of mixing of polymers
solutions, Flory Huggins theory, Lower and Upper critical solution temperatures.
(8 Lectures)

Properties of Polymess (Physical, thermal, Flow & Mechanical Properties).

Brief introduction to preparation, structure, properties and application ofotleeving polymers:
polyolefins, polystyrene and styrene copolymendyinyl chloride) and relategolymers,
poly(vinyl acetate) and related polymers, acrylidypers, fluoro polymergpolyamides and related
polymers. Phenol formaldehgdesins (Bakelite, Novalacpolyurethanes, silicone polymers,
polydienes,
Polycarbonates, Conducting Polymers, [polyacetylpasianiline, poly(pphenylenesulphide
polypyrrole, polythiophene)].

(10 Lectures)

Reference Books:

Sey mour 6 €hemistlyMantel Dekker, Inc.

G. Odian: Principles of Polymerization, John Wiley.

F.W. Billmeyer: Text Book of Polymer Science, John Wiley.
P. Ghosh: Polymer Science & Technology, Tata Mcejrhllv
R.W. Lenz: Organic Chemistry of Synthetic High Polysie
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CHEMISTRY PRACTICAL -DSEZ2LAB 60 Lectures

Polymer synthesis

1.

a bk wn

© 0N

Free radical solution polymerization of styrene (3¢)ethyl Methacrylate (MMA) / Methyl
Acrylate (MA) / Acrylic acid (AA).

Purification of monomer

Polymerization using benzoyl peroxide (BPQ) /[ -2z6bis-isobutylonitrile (AIBN)
Preparation of nylon 66/6

Interfacial polymerization, preparation jpblyester fom isophthaloyl chloride (IPGnd
phenolphthalein

a.Preparation of IPC b. Purification of IPC  c. Interfacialpolymerization

Redox polymerization of acrylamide

Precipitation polymerization of acrylonitrile

Preparation of ureormaldehyde resin

10 Preparations of novalac resin/resold resin.
11.Microscale Emulsion Polymerization of Poly(methylacrylate).

Polymer characterization

1. Determination of molecular weight by viscometry:
(a) Polyacrylamideaq.NaNQ solution
(b) (Poly vinyl proplylidine (PVP) in water
2. Determination of the viscositgverage molecular weight of poly(vinyl alcohgBVOH) and

t he fr acttoloemadd mdareamder | inkages in the poly

3. Determination of moleculaweight by end group analysis: Polyethylene glycol (PEG
group).

4. Testing of mechanical properties of polymers.

5. Determination of hydroxyl number of a polymer using colorimetric method.

Polymer analysis

1. Estimation of the amount of HCHO in tigéren solution by sodium sulphite method

2. Instrumental Techniques 3. IR studies of polymers

4. DSC analysis of polymers 5. Preparation of polyacrylamide and its electrophoresis
*at least 7 experiments to be carried out.

Reference Books:

MalcohmP. Stevens, Polymer Chemistry: An IntroductiorﬁEGi.

| Harry R. Allcock, Frederick W. Lampe and James E. Mark, Contemporary PdGimeenistry, Zed.

PrenticeHall (2003)
Fred W. Billmeyer, Textbook of Polymer Sciencg,éﬁ. WileyInterscience (1984)
Joel R. Fried, Polymer Science and Technoloﬁdyea PrenticeHall (2003)

Petr Munk and Tejraj M. Aminabhavi, Introduction to Macromolecular Scierrl'?:edZJohn Wiley & Sons
(2002)

L. H. Sperling, Introduction t&hysical Polymer Sciencet,héd. John Wiley & Sons (2005)
Malcolm P. Stevens, Polymer Chemistry: An Introductid?],e:ﬁ. Oxford UniversityPress (2005)
SeymouftCarraher 6s Po " gdny Chai@é e Gdrrahery Jy (2013).
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. CORE COURSE-C 11.: (Credits: Theory04, Practical€?2)

Marks : 15 (MSE: 1Hr) + 60 (ESE: 3Hrs) + 25 (Pr 3Hrs)=100 Pass Marks Th (MSE +ESE) = 30 + PrESE :10]

Instruction to Question Setter for

Mid Semester Examination (MSE)

There will betwo group of questiongzroup A is compulsonand will containfive questionf very short answer type
consisting of 1 mark eacfaroup Bwill contain descriptive typ¢hreequestions of fie markseach out of whichany two
are to answer.

End Semester Examination (ESE)

There will betwo group of questiongzroup A is compulsonand will contain two questionQuestionNo.1 will be very
short answettypeconsisting of ten questions bimark eachQuestionNo.2 will be short answer typef 5 marksGroup
B will contain descriptive typéive questions of fifteen markeach out of whichanythree are to answer.

Note: There may be subdivisis in each question asked in Theory Examination

ORGANIC CHEMISTRY -IV Theory: 60 Lectures

Nucleic Acids
Components of nucleic acids, Nucleosides and nucleotides; Structure, synthesis and reactions of:
Adenine, Guanine, Cytosine, Uracil and Thymine; Structure of polynucleotides.

(9 Lectures)
Amino Acids, Peptides and Proteins
Amino acids, Peptides and their classification.

U-Amino Acids - Synthesis, ionic properties and reactions. Zwitteriols, yalues,
isoelectric point and electrophoresis;

Study of peptides: determination of their primary structemas group angbis, methods of
peptide synthesis. Synthesis of peptides ushpgdtecting, Gprotecting and &ctivating
groups-Solid-phase synthesis
(16 Lectures)

Enzymes
Introduction, classification and characteristics of enzymes. Salient featrastive site of
enzymes. Mechanism of enzyme action (taking trypsin as example), factors affecting enzyme
action, coenzymes and cofactors and their role in biological reactions, specificity of enzyme action
(including stereospecificity), enmye inhibitors and their importance, phenomenoinbibition
(competitive, uncompetitive and n@ompetitive inhibition including allosteriahibition).

(8 Lectures)
Lipids
Introduction to oils and fats; common fatty acids present in oilsasdHydrogenntion of
fats and oils, Saponification value, acid value, iodine number. Reversion and rancidity.

(8 Lectures)
Concept of Energy in Biosystems
Cells obtain energy by the oxidation of foodstuff (organic molecules).
Introduction to metaldsm (catabolism, anabolism).
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ATP: The universal currency of cellular energy, ATP hydrolysis and free energy change.
Agents for transfer of electrons in biological redox systems: NABD.

Conversion of foodo energy: Outline of catabolic pathways of carbohydrghgcolysis,
fermentation, Krebs cycle.

Overview of catabolic pathways of fat and protdinterrelationship in the metabolic pathways of
protein, fat and carbohydrat€aloric value ofood, standard caloric content of food types.

(7 Lectures)
Pharmaceutical Compounds: Structure and Importance

Classification, structure and therapeutic uses of antipyretics: Paracetamol (with synthesis),
Analgesics: lbuprofen (with synthesis), Antimalarials: Chloroquine (with synthesis). An
elementary treatment of Antibiotics and detailed study of chloramphenicol, Medicinal values
of curcumin (haldi), azadirachtin (neem), vitamin C and antacid (ravedid

(12 Lectures)
Reference Books:

. Berg, J.M., Tymoczko, J.L. and Stryer, L. (2006) Biochemistry. Vith Edition. WEtéeman and Co.

- Nelson, D.L., Cox, M.M. and Lehninger, A.L. (2009) Principles of Biochemistry. IV Edition. W.H.
Freeman and Co.

| Murray, R. K., Granner , D. K., Mayes, P. A. and
XXVIII edition. Lange Medical Books/ McGramill.

Ro

CHEMISTRY PRACTICAL -C 11 LAB 60 Lectures
1. Estimation of glycine by Sorensonés for mal
2. Study of the titration curve of glycine.
3. Estimation of proteins by Lowryds met hod.
4. Study of the action of salivary amylase on starch at optimum conditions.
5. Effect of temperature on the action of salivary amylase.
6. Saponification value of an oil or a fat.
7. Determination of lodine number of an oil/ fat.
8. lIsolation and characterization BPNA from onion/ cauliflower/peas.

Reference Books:

| Manual of Biochemistry Workshop, 2012, Department of Chemistry, UnivesDelhi.
| Arthur, 1. V. Quantitative Organic Analysi®earson.
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IV. CORE COURSE-C 12: (Credits: Theory04, Practical€?2)

Marks : 15 (MSE: 1Hr) + 60 (ESE: 3Hrs) + 25 (Pr 3Hrs)=100 Pass Marks Th (MSE +ESE) = 30 + PrESE :10]

Instruction to Question Setter for

Mid Semester Examination (MSE)

There will betwo group of questiongzroup A is compulsonand will containfive questionf very short answer type
consisting of 1 mark eacfaroup Bwill contain descriptive typ¢hreequestions of fie markseach out of whichany two
are to answer.

End Semester Examination (ESE)

There will betwo group of questiongzroup A is compulsonand will contain two questionQuestionNo.1 will be very
short answettypeconsisting of ten questions bimark eachQuestionNo.2 will be short answer typef 5 marksGroup
B will contain descriptive typéive questions of fifteen markeach out of whichanythree are to answer.

Note: There may be subdivisions in each question asked in Theory Exangnation

PHYSICAL CHEMISTRY V Theory: 60 Lectures

Quantum Chemistry

Postulates of quantum mechanics, quantum mechanical operators, Schrédinger equasion and
application to fr-i;-@boxpdar t(ircilgeor aansd Mftpeaergyti md ret )
levels, zerepoint energy and Heisenberg Uncertainty principle; wavefunctayobability

distribution functions, nodal properties, Extensiotvio and three dimensional boxes, separation of
variables, degeneracy.

Qualitative treatment of simple harmonic oscillator model of vibrational motion: Settia§ up
Schrédinger equation and discussion of solution and wavefunctions. Vibrational endratpofic
molecules and zerpoint energy.

Angular momentum: Commutation rules, quantization of square of total angular momentum and z
component.

Rigid rotator model of rotation of diatomic molecule. Schrodinger equation, transformation to
spherical par coordinates. Separation of variables. Spherical harmonics. Discussmatam.

Qualitative treatment of hydrogen atom and hydrdien ions: setting up of chrédingequation
in spherical polar coordinates, radial part, quantization efggn(only final energgxpression).
Average and most probable distances of electron from nucleus.

Setting up of Schrédinger equation for maalgctron atoms (He, Li). Need fapproximation
methods. Statement of variation theorem and applicatismiple systems (particla-a-box,
harmonic oscillator, hydrogen atom).

Chemical bonding: Covalent bonding, valence bond and molecular orbital appra&AesMO

treatment of K. Bonding and antibonding orbitals. Qualitative extensionzdddmparison of
LCAO-MO and VB treatments of Honly wavefunctions, detailed solutimt required) and their
limitations. Refinements of the two approaches (Configuratitemaction for MO, ionic terms in
VB). Qualitative description of LCAO treament of homonuclear and heteronuclear diatomic
molecules (HF, LiH). Localised and ndocalisedmolecular orbitals treatment of triatomic (BgH
H2>0) molecules. Qualitative MO theory atgl application to AHtype molecules.

(24 Lectures)
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Molecular Spedroscopy:
Interaction of electromagnetic radiation with molecules and various types of spectra; Born
Oppenheimer approximation.

Rotation spectroscopy: Selection rules, intensities of spectral lines, determination dénigoimsl

of diatomic and liear triatomic molecules, isotopic substitution.

Vibrational spectroscopy: Classical equation of vibration, computation of force constant,
amplitude of diatomic molecular vibrations, anharmonicity, Morse potential, disso@aBogies,
fundamental frequencies, overtones, hot bands, degrees of freedom for polyatomic molecules, modes
of vibration, concept of group frequencies. Vibratiotationspectroscopy: diatomic vibrating

rotator, P, Q, R branches.

Raman spectroscopy: Qualitativeedtment of Rotational Raman effect; Effect of nudear,
Vibrational Raman spectra, Stokes and-&btikes lines; their intensity difference, rule of mutual
exclusion.

Electronic spectroscopyFranckCondon principle, electronic transitions, singlet and triplet states,
fluorescence and phosphorescence, dissociation and predissociation, calculation of electronic
transitions of polyenes using free electron model.
Nuclear Magnetic Resonan@MR) spectroscopy: Principles of NMR spectroscopy, Larmor
precession, chemical shift and low resolution spectra, different scalespspicoupling andhigh
resolution spectra, interpretation of PMR spectra of organic molecules.
Electron SpirResonance (ESR) spectroscopy: Its principle, hyperfine structure, ESRmé
radicals.

(24 Lectures)

Photochemistry

Characteristics of electromagnetic radiation, LamBeet e r 6 s itd limitatioasnptiysical
significance ofabsorption coefficients. Laws, of photochemistry, quantum yield, actinometry,
examples of low and high quantum yields, photochemical equilibrium and the diffasetiad
photochemical reactions, photosensitised reactions, quenching. Roleg@éh@raical reactions in
biochemical processes, photostationary states, chemiluminescence.

(12 Lectures)

Reference Books:

| Banwell, C. N. & McCash, E. M. Fundamentals of Molecular Spectrosf:hoEyiA Tata McGraw

Hill: New Delhi (2006).

| Chanda, A. K. Introductory Quantum Chemistry Tata McGrhlill (2001).

I House, J. E. Fundamentals of Quantum Chemi§f’502 Elsevier: USA (2004).

| Lowe, J. P. & Peterson, K. Quantum Chemistry, Academic Press (2005).
0 Kakkar, R. Atomic & MoleculaSpectroscopy, Cambridge University Press (2015).
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CHEMISTRY PRACTICAL -C 12 LAB 60 Lectures

UV/Visible spectroscopy

|.  Studythe 200500 nm absorbance spectra of KMnO4 and K2Cr207 (in 0.1 M H2&@#)
det er mimxevaluesd. Gakulatesthe energies of the two transitiortifferent units
(J moleculé, kJ mol*, cm’, eV).

II. Study the pHdependence of the UVis spe¢rum (206500 nm) of K2Cr207.

[ll. Record the 20@50 nm UV spectra of the given compounds (acetone, acetaldéhyde,
propanol, acetic acid) in water. Comment on the effect of structure onthe UV spectra of
organic compounds.

Colourimetry

I.  Verify LambertB e er 0 s détaminelze cahcentrationf CuSQ/KMnO./K.Cr,O;, in a
solution of unknown concentration
[I.  Determine the concentrations of KMné&hd KCr,O.in a mixture.
[ll.  Study the kinetics of iodination of propanone in acidic medium.
V.  Determine th@amount of iron present in a sample using 4ph@nathroline.
V. Determine the dissociation constant of an indicator (phenolphthalein)
VI.  Study the kinetics of interaction of crystal violet/ phenolphthalein with sodium hydroxide.
VII.  Analysis of the given viationrotation spectrum of HCI(g)

Reference Books

| Khosla, B. D.; Garg, V. C. & Gulati, ASenior Practical Physical Chemistig, Chand & Co.: New
Delhi (2011).

| Garland, C. W.; Nibler, J. W. & Shoemaker, DERperiments in Physical ChemisB\h/ Ed.;
McGraw-Hill: New York (2003).

| Halpern, A. M. & McBane, G. (Experimental Physical Chemistﬁifj Ed.; W.H. Freeman & Co.: New
York (2003).
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Total 100 x 4 = 400 Marks

l. CHEMISTRY SPECIFIC (DSE 3): (Credits: Theory04, Practical€?)

\ Marks : 15 (MSE: 1Hr) + 60 (ESE: 3Hrs) + 25 (Pr 3Hrs)=100 Pass Marks Th (MSE +ESE) = 30 + PIESE =10\

Instruction to Question Setter for

Mid Semester Examination (MSE)

There will betwo group of questiongzroup A is compulsonand will containfive questionf very short answer type
consisting of 1 mark eacfaroup Bwill contain descriptive typ¢hreequestions of fie markseach out of whichany two
are to answer.

End Semester Examination (ESE)

There will betwo group of questiongzroup A is compulsonand will contain two questionQuestionNo.1 will be very
short answettypeconsisting of ten questions binark eachQuestionNo.2 will be short answer typef 5 marksGroup
B will contain descriptive typéive questions of fifteen markeach out of whichanythree are to answer.

Note: There may be subdivisis in each question asked in Theory Examination

GREEN CHEMISTRY Theory: 60 Lectures

Introduction to Green Chemistry
What is Green Chemistry? Need for Green Chemistry. Goals of Green Chemistry.
Limitations/ Obstacles in the pursuit of the goals of Green Chemistry.

(4 Lectures)

Principles of Green Chemistry and Designing a Chemical synthesis
Twelve principles of Green Chemistry with their explanations and examples; Desiganega
Synthesisising these principles; Prevention of Waste/ byproducts; maximum incorporation of the
materials used in the process into the final products (Atom Economy); prevention/ minimization of
hazardous/ toxic products; designing safer chemicdlfferent basic pproaches to do so; selection
of appropriate auxiliary substances (solvents, separagjents), green solvents, solventless processes,
immobilized solvents and ionic liquids; enenggguirements for reactions use of microwaves,
ultrasonic energyselection of startingnaterials; avoidance of unnecessary derivatizétion
careful use of blocking/protectimgoups; use of catalytic reagents (wherever possible) in preference
to stoichiometric reagentgjesigning of biodegradable products; prevention of chemical accidents;
strengthening/ development of analytical techniques to prevent and minimize the generation of
hazardous substances in chemical processes.

(24 Lectures)

Examples of GreenSynthesis/ Reactions

1. Green Synthesis of the following compounds: adipic acid, catechol, BHT, methyl methacrylate,
urethane, aromatic amines#&Mninodiphenylamine), benzyl bromidsgetaldehyde, disodium
iminodiacetate (alternative to Strecker swsib), citral, ibuproferparacetamol, furfural.

48



CHEMISTRY HONS. CBCS CURRICULUM RANCHI UNIVERSITY

2. Microwave assisted reactions in water: Hofmann Elimination, Hydrolysis (of benzyl chloride,
benzamide, {phenyl benzamide, methylbenzoate to benzole acid), Oxidaticiol(ane, alcohols).
Microwave assisted reactions in organic solvents: Esterification, Fries rearrang@ntiemster
Claisen Rearrangement, Digddder Reaction, Decarboxylation.

Microwave assisted solid state reactions: Deacetylation, Deprotection. Saponification of esters,
Alkylation of reactive methylene compounds, reductions, synthesis of nitriles from aldehydes;
anhydrides from dicarboxylic acid; pyrimidine and pyridine derivativesdiby@rotriazine
derivatives; benzimidazoles.

3. Ultrasound assisted remms: Esterification, saponification, substitution reactigxikylations,
oxidation, reduction, coupling reaction, Cannizaro reaction, Strecker synfRefsmatsky reaction.

4. Selective methylation of active methylene group using dimethylcarbo8atie:state
polymerization of amorphous polymers wusing di
oxidative reagent for various reactions; Free Radical Bromination; Rolellofium in organic
syntheses; Biocatalysis in organic syntisese

(24 Lectures)
Future Trends in Green Chemistry
Oxidation reagents and catalysts; Biomimetic, multifunctional reagents; Combinatorial green
chemistry;Proliferation ofsolventless reactions; oncovalent derivatization; Green chemistry in
sustainable development.

(8 Lectures)

Reference Books

I V.K. Ahluwalia & M.R. Kidwai: New Trends in Green ChemistAnamalaya Publishers (2005).

| P.T. Anastas & J.K. Warner: Oxford Green Chemisifiieory and Practicalyniversity Press (1998).

I A.S. Matlack: Introduction to Green Chemistry, Marcel Dekker (2001).

| M.C. Cann & M.E. Connely: RedWorld cases in Green Chemistry, Americaimemical Society,
Washington (2000).

I M.A. Ryan & M. Tinnesand, Introduction to Gre€hemistry, American Chemical Society, Washington
(2002).

CHEMISTRY PRACTICAL -DSE3LAB 60 Lectures
1. Safer starting materials

The Vitamin C clock reaction using Vitamin C tablets, tincture of iodine, hydrogen peroxide
and liquid laundry starch.

i. Effect of concentration on clock reaction
il. Effect of temperature on clock reaction. (if possible)

2. Using renewable resources
Preparation of biodiesel from vegetable oil.

3. Avoiding waste
Principle of atom economy. Use of molecular model kit to stimulate the reaction to investigate how
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the atom economgan illustrate Green Chemistry.

Preparatio of propene by two methods can be studied
l. Triethylamine ion + OHY propene + trimethylpropene + water

HSQJ/ e
I. 1-propanol Y propene + water

The other types of reactions, like additietfimination, substitution and rearrangement shaigd be
studied for the calculation of atom economy.

4. Use of enzymes as catalysts
Benzoin condensation using Thiamine Hydrochloride as a catalyst instead of cyanide

Alternative Green solvents

5. Diels Alder reaction in water
Reaction between furan and maleic acid in water and at room temperature rather than in
benzene and reflux.

6. Extraction of Dlimonene from orange peel using liquid &@epared form dry ice.

7. Mechanochemical solvent free synthesis of azomethines

8. Co-crystal controlled solid state synthesi§$i) of N-organophthalimide using phthalic
anhydride and-&minobenzoic acid.

Alternative sources of energy
9. Solvent free, microwave assisted one pot synthesis of phthalocyanine com@lappefl).
10. Photoreduction of benzophenone to benzopinacol in the presence of sunlight.

Reference Books:
| Anastas, P.T & Warner, J.Green Chemistry: Theory anddtice,Oxford University Press (1998).
| Kirchoff, M. & Ryan, M.A.Greener approaches to undergraduate chemistry experiramdrican
Chemical Society, Washington DC (2002).
I Ryan, M.A.Introduction to Green Chemistr§innesand; (Ed), American Chemi&Society, Washington
DC (2002).
| Sharma, R.K.; Sidhwani, I.T. & Chaudhari, M.K. |.&reen Chemistry Experimem:monograph
International Publishing House Pvt Ltd. New DelBangalore CISBN 9783-8114155-7 (2013).
| Cann, M.C. & Connelly, M. EReal world cases in Green Chemist#ynericanChemical Society
(2008).
7 Cann, M. C. & Thomas, FReal world cases in Green Chemist#ynerican Chemicabociety (2008).
1 Pavia, D. L. Lamponan, G. H. &Kriz, G.®/ B Introduction to organitaboratory.
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1. CHEMISTRY SPECIFIC (DSE 4). (Credits: Theory04, Practical€?)

Marks : 15 (MSE: 1Hr) + 60 (ESE: 3Hrs) + 25 (Pr 3Hrs)=100 Pass Marks Th (MSE +ESE) = 30 + PrESE :10]

Instruction to Question Setter for

Mid Semester Examination (MSE)

There will betwo group of questiongzroup A is compulsonand will containfive questionf very short answer type
consisting of 1 mark eacfaroup Bwill contain descriptive typ¢hreequestions of fie markseach out of whichany two
are to answer.

End Semester Examination (ESE)

There will betwo group of questiongzroup A is compulsonand will contain two questionQuestionNo.1 will be very
short answettypeconsisting of ten questions bimark eachQuestionNo.2 will be short answer typef 5 marksGroup
B will contain descriptive typéive questions of fifteen markeach out of whichanythree are to answer.

Note: There may be subdivisions in each question asked in Theory Exangnation

INDUSTRIAL CHEMICALS AND ENVIRONMENT

Theory: 60 Lectures

Industrial Gases and Inorganic Chemicals
Industrial GasesLarge scale production, uses, storage and hazards in handling of the following
gases:. oxygen, nitrogen, argon, neon, helium, hydrogen, acetylene, carbon monoxide, chlorine,
fluorine, sulphur dioxide and phosgene.
Inorganic ChemicalsManufactureapplication, analysis and hazards in handling the following
chemicals: hydrochloric acid, nitric acid, sulphuric acid, caustic soda, commoloosait, bleaching
powder, sodium thiosulphate, hydrogen peroxide, potash alum, chrome alum, potassiumadéhro
and potassium permanganate.

(10 Lectures)
Industrial Metallurgy
Preparation of metals (ferrous and nonferrous) and ultrapure metals for semiconductor
technology.

(4 Lectures)

Environment and its segments
Ecosystems. Biogeochemical cyclesafbon, nitrogen and sulphur.

Air Pollution: Major regions of atmosphere. Chemical and photochemical reactiabsoisphere.

Air pollutants: types, sources, particle size and chemical nature; Photochemical smog: its constituents
and photochemisgr Environmental effects of ozone, Major sourcesaofpollution.

Pollution by SQ, CO;, CO, NOx, HS and other foul smelling gases. Methods of estimatid®O,

NOx, SO and control procedures.

Effects of air pollution on living organisms and vedieta Greenhouse effect and Global warming,
Ozone depletion by oxides of nitrogen, chlorofluorocarbons and Halogens, removal of sulphur from
coal. Control of particulates.

Water Pollution Hydrological cycle, water resources, aquatic ecosystems,&oarmhature of
water pollutants, Techniques for measuring water pollution, Impacts of paditgion on

hydrological and ecosystems.

Water purification methods. Effluent treatment plangan{ary, secondary and tertiamgatment).

o1



CHEMISTRY HONS. CBCS CURRICULUM RANCHI UNIVERSITY

Industrial effluents from the following industries and their treatment: electroplating, textile, annery,
dairy, petroleum and petrochemicals, agro, fertilizer, etc.
Sludge disposalndustrial waste management, incineration of waste. Water treatmeptirification
(reverse osmosis, electro dialysis, ion exchange). Water quality parameters for wasteduvsteial
water and domestic water.

(30 Lectures)
Energy & Environment
Sources ofenergy: Coal, petrol and natural gas. Nuclear Fusion/ Fission, Solar digidgygen,
geothermal, Tidal and Hydel, etc.
Nuclear Pollution: Disposal of nuclear waste, nuclear disaster and its management.

(10 Lectures)
Biocatalysis
Introductiontobi ocat al ysi s: |l mportance in fiGreen Chen

(6 Lectures)

Reference Books:
E. Stocchiindustrial ChemistryVol-1, Ellis Horwood Ltd. UK.

\

I R.M. Felder, R.W. Roussealitementary Principles of Chemical Processafley Publishers, New Delhi.

- J. A. Ke miandbodR of éndustiiabChemistr€BS Publishers, New Delhi.

- S. S. DaraA Textbook of Engineering Chemist8; Chand & Company Ltd. Nelelhi.

| K. De, Environmental ChemistriNew Age International Pvt., LtdNew Delhi.

- S. M. Khopkar Environmental Pollution Analysi®Viley Eastern Ltd, New Delhi.

| S.E. Manahan, Environmental Chemistry, CRC Press (2005).

| G.T. Miller, Environmental Science 11th edition. Brooks/ Cole (2006).

I A. Mishra, Environmental StudieSelective and Scientific Books, New Delhi (2005).
CHEMISTRY PRACTICAL -DSE4LAB: 60 Lectures

1. Determination of dissolved oxygen in water.

2. Determination of Chemical Oxygen Demand (COD)

3. Determination of Biological Oxygen Demand (BOD)

4. Percentage of available chlorine in bleaching powder.

5. Measurement of chloride, sulphate and salioitywater samples by simple titrationethod
(AgNOs and potassium chromate).

6. Estimation of total alkalinity of water samples (&OHCOs) using double titratiomethod.
7. Measurement of dissolved €0

8. Study of some of the common bidicatorsof pollution.

9. Estimation of SPM in air samples.

10. Preparation of borax/ boric acid.

Reference Books:
| E. Stocchiindustrial ChemistryVol-l, Ellis Horwood Ltd. UK.
I R.M. Felder, R.W. Rousseakitementary Principles of Chemical Processaéley Publishers, New Delhi.
| J . A K e mandbodR of éndustiliabChemistr€BS Publishers, New Delhi.

1 S. S. DaraA Textbook of Engineering Chemist8; Chand & Company Ltd. Nelaelhi.

1 K. De, Environmental ChemistryNew Age International Pvt., LtdNew Delhi.

7 S. M. Khopkar Environmental Pollution Analysi®Viley Eastern Ltd, New Delhi.
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. CORE COURSE-C 13: (Credits:Theory04, Practical?2)

Marks : 15 (MSE: 1Hr) + 60 (ESE: 3Hrs) + 25 (Pr 3Hrs)=100 Pass Marks Th (MSE +ESE) = 30 + PrESE :10]

Instruction to Question Setter for

Mid Semester Examination (MSE)

There will betwo group of questiongzroup A is compulsonand will containfive questionf very short answer type
consisting of 1 mark eacfaroup B will contain descriptive typtreequestions of fie markseach out of whichany two
are to answer.

End Semester Examination (ESE)

There will betwo group of questiongzroup A is compulsonand will contain two questionQuestionNo.1 will be very
short answettypeconsisting of ten questions bimark eachQuestionNo.2 will be short answer typef 5 marksGroup
B will contain descriptive typdive questions of fifteen markeach out of whichanythree are to answer.

Note: There may be subdivisions in each question asked in Theory Exangnation

INORGANIC CHEMISTRY -IV Theory: 60 Lectures
Theoretical Principles in Qualitative Analysis (H.S Scheme)

Basic principles involved in analysis of cations and anions and solubility products, caomedfect.
Principles involved in separation of cations into groups and choice of igraggnts. Interfering
anions (fluoride, borat oxalate and phosphate) and need to remove them after Group II.

(10 Lectures)
Organometallic Compounds

Definition and classification of organometallic compounds on the basis of bond type.
Concept of hapticity of organic ligands.

Metal carbonyls: 18 electron rule, electron count of mononuclear, polynuclear and substigtaéd
carbonyls of 3d series. General methods of preparation (direct combination, reductive carbonylation,
thermal and photochemical decomposition) of mono and binuctéehonyls of 3d series. Structures

of mononuclear and binuclear carbonyls of Cr, Mn, Fe, Co andiNg VBT. -acceptor behaviour

of CO (MO diagram of CO to be discussed), synergic effect and use of IR data to explain extent
of back bonding.

Zei sebs salt: Preparation and structure, ev
effect with that in carbonyls.

Metal Alkyls: Important structural features of methyl lithium (tetramer) and trialkyl aluminium
(dimer), concpt of multicentre bonding in these compounds. Role of triethylaluminium in
polymerisation of ethene (Ziegléatta Catalyst). Species presenether solution of Grignard
reagent and their structures, Schlenk equilibrium.

Ferrocene: Preparati@md reactions (acetylation, alkylation, metallation, Man@ohdensation).
Structure and aromaticity. Comparison of aromaticity and reactivity witlothanzene.

(22 Lectures)
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Reaction Kinetics and Mechanism

Introduction to inorganic reactiomechanisms. Substitutioreactions in square plamamplexes,
Trans effect, theories of trans effect, Mechanism of nucleophilic substitution in square planar
complexes, Thermodynamic and Kinetic stability, Kire of octahedradubstiution, Ligand field
effects and reaction rates, Mechanism of substitution in octahedral complexes.

(18 Lectures)

Catalysis by Organometallic Compounds

Study of the following industrial processes and their mechanism:

1. Alkene hydrogenation (Wilkinsons Catalyst)
Hydroformylation (Co salts)

Wacker Process

Synthetic gasoline (Fischer Tropsch reaction)
Synthesis gas by metal carbonyl complexes

abrown

(10 Lectures)

Reference Books:

Vogel, A.l. Qualitative Inorganic Analysjd. ongman, 1972 Svehla, G.

Vogel's Qualitative Inorganic Analysigth Edition, Prentice Hall,99603-07.

Cotton, F.A. G.; Wilkinson & Gaus, P.Basic Inorgani(ﬁhemistry.’:’»rd Ed.; Wiley India,

Huheey, J. E.; Keiter, E.A. & Keiter, R.lnorganic Chemistry, Principles adBtructure and Reactivity
4" Ed., Harper Collins 1993, Pearson,2006.

Sharpe, A.Glnorganic Chemistryﬁ‘rth Indian Reprint (Pearson Education) 2005

Douglas, B. E.; McDaniel, D.H. & Alexander, JCbncepts and Models Inorganic Chemistry'§ Ed.,
John Wiley and Sons, NY, 1994.

Greenwood, N.N. & Earnshaw, &hemistry of the Elementlsevier 2% Ed, 1997 (Ziegler Natta
Catalyst and Equilibria in Grignard Solution).

Lee, J.D.Concise Inorganic Chemistr)}hEd.,John Wiley and sons 2008.

Powell, P.Principles of Organometallic Chemistr€hapman and Hall, 1988.

Shriver, D.D. & P. Atkins|norganic Chemistry'ﬁ Ed., Oxford University Press, 1994.

Basolo, F. & Person, RMechanisms of Inorganic React® Study of Metal Complexes in Soluti6h 2
Ed.,John Wiley & Sons Inc; NY.

Purcell, K.F. & Kotz, J.C.Inorganic ChemistryW.B. Saunders Co. 1977

Miessler, G. L. & Donald, A. Tartnorganic ChemistrytﬂEd.,Pearson, 2010.

Collman, James P. &l. Principles and Applications of Organotransition Metal Chemishtill Valley,
CA: University Science Books, 1987.

Crabtree, Robert HThe Organometallic Chemistry of the Transition Metadlew York, NY: John Wiley,
2000.

Spessard, Gary O., &Galty Miessler.Organometallic ChemistryJpper SaddleRiver, NJ: Prenticéall,
1996.
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CHEMISTRY PRACTICAL -C 13 LAB 60 Lectures

Qualitative semimicro analysis of mixtures containing 3 anions and 3 cations. Emphasis should be
given to the understanding of the chemistry of different reactions. The folloadncals are
suggested:

COs%, NO» %, SO S,05°, CHCOO, F,CI, Br, I', NOs, BOs®* C,0.%, PO, NHs* K+ PH™,
cu, cd”, Bi*', sf¥, sb”, F€*, A"z, MY, Cd, NP, B, SF, c&, Mg™*

Mixtures should preferably contain

i.  one interfering aniorgr
ii.  iinsoluble componen{BaSQ, SrSQ, PbSQ, Cak or Al2Os) or
ii.  combination of anions e.g. G&and SG*, NO; and NQ CI and Bf, Cl and [, Brand I,
NOsz and Br, NOs and I.

Spot tests should be done whenever possible.

i.  Measurement of 10 Dq by spectrophotometric method
ii.  Verification of spectrochemical series.
iii.  Controlled synthesis of two copper oxalate hydrate complexes: kinetic vs
iv.  thermodynamic factors.
v. Preparation of acetylacetanato complexes Stiee’”. Findt h gax0Bthe complex.
vi.  Synthesis of ammine complexes of Ni(ll) and its ligand exchange reactions (e.g.
vii.  bidentate ligands like acetylacetone, DMG, glycine) by substitution method.

Reference Books
I 'V o g eQuditative Inorganic Analysidkevised by G. Svehla.
| Marr & Rockettinorganic Preparations.
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IV. CORE COURSE-C 14: (Credits: Theory04, Practical€?2)

Marks : 15 (MSE: 1Hr) + 60 (ESE: 3Hrs) + 25 (Pr 3Hrs)=100 Pass Marks Th (MSE +ESE) = 30 + PrESE :10]

Instruction to Question Setter for

Mid Semester Examination (MSE)

There will betwo group of questiongzroup A is compulsonand will containfive questionf very short answer type
consisting of 1 mark eacfaroup B will contain descriptive typtreequestions of fie markseach out of whichany two
are to answer.

End Semester Examination (ESE)

There will betwo group of questiongzroup A iscompulsoryand will contain two questionQuestionNo.1 will be very
short answettypeconsisting of ten questions bimark eachQuestionNo.2 will be short answer typef 5 marksGroup
B will contain descriptive typéive questions of fifteen markach out of whichanythree are to answer.

Note: There may be subdivisions in each question asked in Theory Exangnation

ORGANIC CHEMISTRY -1V Theory: 60 Lectures

Organic Spectroscopy
General principles Introduction to absorption and emission spectroscopy.

UV SpectroscopyTypes of electronic transitiomsmax, Chromophores and Auxochromes,
Bathochromic and Hypsochromic shifts, Intensity of absorption; ApplicatioN@ddwardRules

for calculation of &amax for the f ol ¢abaxylimg sys
acids and esters; Conjugated dienes: alicyclic, homoannular and heteroannular; Extended conjugatt
systems (aldehydes, ketones and dignésstinction between cis arndhns isomers.

IR SpectroscopyFundamental and nelmndamental molecular vibrations; IR absorpfimsitions
of O, N and S containing functional groups; Effect ebdthding, conjugatiormesonance and ring
size on IR absorptions; Fingerprint region and its significance; applidationctional group
analysis.

NMR SpectroscopyBasic principles of Proton Magnetic Resonance, chemical shiffaetwts
influencing it; Spir Spin coupling and caqing constant; Anisotropic effects atkene, alkyne,
aldehydes and aromatics, Interpetation of NMR spectra of simple compopgdications of IR,
UV and NMR for identification of simple organic molecules.

(24 Lectures)
Carbohydrates
Occurrenceclassification and their biological importance.

Monosaccharides: Constitution and absolute configuration of glucose and fructose, epichers
anomers, mutarotation, determination of ring size of glucose and fructose, Harag@thions and
confomational structures; Interconversions of aldoses and ketoses; Kiliaoher synthesis and
Ruff degradation;

Disaccharide$ Structure elucidation of maltose, lactose and sucrose.
Polysaccharides Elementary treatment of starch, cellulose and glgcog (16 Lectures)
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Dyes

Classification, Colour and constitution; Mordant and Vat Dyes; Chemistry of dyeing; Synthesis
and applications of: Azo dyeis Methyl Orange and Congo Red (mechanism of Diazo Coupling);

Triphenyl Methane Dgs-Malachite Green, Rosaniline and Crystal Violet;
Phthalein Dyesi Phenolphthalein and Fluorescein; Natural dysgucture elucidation and
synthesis of Alizarin and Indigotin; Edible Dyes with examples.

(8 Lectures)
Polymers
Introduction anctlassification including dblock, triblock and amphiphilic polymers;
Number average molecular weight, Weight average molecular weight, Degreayaferization,
Polydispersity Index.

Polymerisation reactionsAddition and condensatiofMechanism ofcationic, anionic anéree
radical addition polymerization; Metallocebased ZiegleNatta polymerisation of alkenes;
Preparation and applications of plasticghermosetting (phendbrmaldehydePolyurethanes) and
thermosoftening (PVC, polythene);

Fabricsi natural and synthetic (acrylic, polyamido, polyester); Rubbersatural andynthetic:
Buna$S, Chloroprene and Neoprene; Vulcanization; Polymer additives;
Introduction to liqudl crystal polymers; Biodegradable and conducting polymers exatimples.

(12 Lectures)

Reference Books:
| Kalsi, P. STextbook of Organic Chemistry' Ed, New Age International (R)d. Pub.

| Morrison, R. T. & Boyd, R. N.Organic Chemistry Dorling Kindersley (India)Pvt. Ltd. (Pearson

Education).
| Billmeyer, F. W.Textbook of Polymer Sciencl®mhn Wiley & Sons, Inc.

| Gowariker, V. R.; Viswanathan, N. V. & SreedharPdlymer SciengeNew Age International (P) Ltd. Pub.

| Finar, I. L. Organic Chemistry(Volume 2: Stereochemistry and the Chemistry atural Products,
Dorling Kindersley (India) Pvt. Ltd. (Pearson Education).

| Graham Solomons, T.VDrganic ChemistryJohn Wiley & Sons, Inc.

| Clayden, J.; Greevebl.; Warren, S.; Wothers, PQrganic ChemistryOxford University Press.

| Singh, J.; Ali, S.M. & Singh, Natural Product Chemistr\Prajati Prakashai2010).

I Kemp, W.Organic Spectroscopyalgrave
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CHEMISTRY PRACTICAL -C XIV LAB 60 Lectures

1. Extraction of caffeine from tea leaves.

2. Preparation of sodium polyacrylate.

3. Preparation of urea formaldehyde.

4. Analysis of Carbohydrate: aldoses and ketoses, reducing an@acing sugars.

5. Qualitative analysis of unknown organic compounds containing monofunctional groups

(carbohydrates, aryl halides, aromatic hydrocarbons, nitro compounds, amines ars) amide
simple bifunctional groups, for e.g. salicylic acid, cinnamic asidophenols etc.

Identification of simple organic compounds by IR spectroscopy and ISpERtroscopy
(Spectra to be provided).

Preparation of methyl orange.

Reference Boks:

Vogel, A.l. Quantitative Organic Analysi®art 3, Pearson (2012).

Mann, F.G. & Saunders, B.@ractical Organic ChemistrRearson Educatiaf2009)

Furniss, B.S.; Hannaford, A.J.; Smith, P.W.G.; Tatchell, Rfactical Organic Chemistry,"SEd.,
Pearson (2012)

Ahluwalia, V.K. & Aggarwal, RComprehensive Practical Organic Chemistyeparation and
Quantitative AnalysidJniversity Press (2000).

Ahluwalia, V.K. & Dhingra, SComprehensivePractical Organic ChemistryQualitativeAnalysis,
University Press (2000).
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COURSES OF STUDY FORBENERIC ELECTIVE 6 B . S ¢ PROBRAMBIBIN

ACHEMISTRY 0

Total 100 x1 = 100 Marks

l. GENERIC ELECTIVE (GE 1) (Credits: Theory04, Practical€?)

U All Four GenericPapers (One paper to be studied in each semesteheotistryto bestudied
by the Students oOther than Chemistry Honours.

U Students oChemistry Honours mustRefer Content from th8yllabus of Opted Generic
Elective Subject

\ Marks : 75 (ESE: 3Hrs) + 25 (Pr 3Hrs)=100 Pass Marks Th ESE = 30 + PrESE =10

Instruction to Question Setter for

End Semester Examination (ESE)

There will betwo group of questiongsroup A is compulsonand will contain two questionQuestionNo.1 will bevery
short answettypeconsisting of ten questions bimark eachQuestionNo.2 will be short answer typef 5 marksGroup
B will contain descriptive typsix questions of fifteen masleach out of whichany fourare to answer.

Note: There may be subdivisions in each question asked in Theory Exangnation

ATOMIC STRUCTURE, BONDING, GENERAL ORGANIC
CHEMISTRY & ALIPHATIC HYDROCARBONS
Theory: 60 Lectures

Section A: Inorganic Chemistryl (30 Periods)

Atomic Structure:

Revi ew of: Bohr 6s theory and its iBir migtl a teid
relation, Heisenberg Uncertainty principle. Hydrogen atom spectra. Need of a new approach to
Atomic structure.

What is Quantum nohanics? Time independent Schrodinger equation and meanuagiofis

terms in it. ST §amrbdingec eaquatior for dnyfdrogen adom.dRadjal and angular

parts of the hydogenic wavefunctions (atomic orbitals) and their varidbods, 2s, 2p, 3s, 3p

and 3d orbitals (Only graphical representation). Radial and angular nodes and their significance.
Radial distribution functions and the concept of the most probable distance with special reference
to 1s and 2s atomic othls. Significance of quantumumbers, orbital angular momentum and
guantum numbersn andms. Shapes of, p andd atomic orbitals, nodal planes. Discovery of spin,

spin quantum numbes)(and magnetic spiguantum numbemgs).

59



CHEMISTRY HONS. CBCS CURRICULUM RANCHI UNIVERSITY

Rules for fillingelectrons in various orbitals, Electronic configurations of the atoms. Staddiliif-
filled and completely filled orbitals, concept of exchange energy. Relative energies of atomic orbitals,
Anomalous electronic configurations.

(14 Lecturey

Chemical Bonding and Molecular Structure

lonic Bonding:General characteristics of ionic bondi&gergy considerations in ionic bonding,
lattice energy and solvation energy and their importance in the context of setmlisplubility of

ionic compounds. Statement of Bdrandé equation for calculation dédttice energy, BortHaber

cycle and its applications, polarizing power and polarizabHitg.j a n 6 s rul es, i on
covalent compounds, bond mometfipole moment angdercentage ionic character.

Covalent bondingVB Approach: Shapes of some inorganic molecules and ions on thebasis
VSEPR and hybridization with suitable examples of linear, trigonal planar, square {gtnadwedral,
trigonal bpyramidal and octahedral arrangements.

Concept of resonance and resonating structures in various inorganic and organic compounds.

MO Approach: Rules for the LCAO method, bonding and antibonding MOs andhaeacteristics
for s-s, s-p andp-p combirations of atomic orbitals, nonbonding combinatidnorbitals, MO
treatment of homonuclear diatomic molecules of 1st and 2nd periods (including idga of

mixing) and heteronuclear diatomic molecules such as CO, NOI@hdComparison of VBand
MO approaches.

(16 Lectures)
Section B: Organic Chemistrl (30 Periods)

Fundamentals of Organic Chemistry
Physical Effects, Electronic Displacements: Inductive Effect, Electromeric Effect, Resonance and
Hyperconjugation. Cleavage of Bonds: Homolysis and Heterolysis.

Structure, shape and reactivity of organic molecules: Nucleophiles and electrophiles.
Reactive Intermediates: Carbocations, Carbanions and free radicals.

Strength of organic acids and bases: Comparative study with emphasis on factors affectihgs.
Aromaticity: Benzenoids and H¢gckel 6s rul e.
(8 Lectures)

Stereochemistry
Conformations with respect to ethane, butane and cyclohexane. Interconversion of Wedge Formul:
Newmann, Sawhorse and Fischer representations. Concept of chirality (uptrivan atoms).
Configuration: Geometrical and Optical isomerism; HEioamerism,Diastereomerism and Meso
compounds). Threo and erythro; D anddisi transnomenclature; CIP Rules: R/ S (for upto 2
chiral carbon atoms) and E / Z Nomenclature (ioto two C=C systems).

(10 Lectures)
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Aliphatic Hydrocarbons
Functiond group approach for the following reactions (preparations & reactions) stubéd in
context to their structure.

Alkanes: (Upto 5 Carbons).
Preparation:Cat al yti ¢ hydrogenation, Wurtz reaction,
Reactons: Free radical Substitution: Halogenation.

Alkenes: (Upto 5 Carbons)

Preparation:Elimination reactions: Dehydration of alkenes aethydrohalogenation of alkyl

hal i des (Saytzeffds rul e) ; c ttrans alkereg €Binch s (
reduction). Reactions:cis-addition (alk. KMnQ) and transaddition (bromine), Addition of HX
(Mar kowni k o-M& 6 k o wa addiboh)Hydsation, Ozonolysis, oxymecuration
demercuration, Hydroboratieoxidation.

Alky nes (Upto 5 Carbons)
Preparation: Acetylene from Cag and conversion into highatkynes; by dehalogenation of tetra
halides and dehydrohalogenation of vicid#dlalides.

Reactiondormation of metal acetylides, addition of bromine and alkaltfMnCs, 0zonolysis and
oxidation with hot alk. KMnQ@.

(12 Lectures)
Reference Books:

| J. D. Lee’A new Concise Inorganic Chemistiy L. B. S.

| F. A. Cotton & G. WilkinsonBasic Inorganic Chemistrydohn Wiley.

| Douglas, McDaniel and Alexade€oncepts and Models in Inorganic Chemistdphn Wiley.
| James E. Huheekllen Keiter and Richard Keiter: Inorganic Chemistry: Principles

| of Structure and Reactivityearson Publication.

| T. W. Graham Solomor@rganic Chemistry, John Wiley and Sons

| Peter SykesA Guide Book to Mechanism in Organic ChemigBgient Longman.

| E. L. Eliel: Stereochemistry of Carbon Compountiata McGraw Hill.

I I. L. Finar:Organic Chemistry§Vol. | & Il), E. L. B. S.
| R.T.Morrison & R. N. BoydOrganic Chemisty, Prentice Hall.
| Arun Bahl and B. S. BahhAdvanced Organic Chemistrg, Chand
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CHEMISTRY PRACTICAL -GE1 LAB: 60 Lectures

Section A: Inorganic Chemistry Volumetric Analysis

1. Estimation of sodium carbonate and sodium hydrogen carbonate present in a mixture.

2. Estimation of oxalic acid by titrating it with KMnO

3. Estimation ofwaterad r yst al |l i zation in Mohros salt by t
4. Estimation of Fe (Il) ions by titrating it with,&r,O, using internal indicator.

5. Estimation of Cu (Il) ions iodometrically using JS&..

Section B: Organic Chemistry

1. Detection of etxa elements (N, S, Cl, Br, 1) in organic compounds (containing upto two
extra elements)

2. Separation of mixtures by Chromatography: Measure the Rf value in each case
(combination of two compounds to be given)

(a) Identify and separate th@noponents of a given mixture of 2 amino acids (glycine,
aspartic acid, glutamic acid, tyrosine or any other amino acid) by paper chromatography

(b) Identify and separate the sugars present in the given mixture by paper chromatography.

Reference Books:
| Vogel 6s Qualitative I norganic Analysi s, Il . Vo

A.
| Vogel 6s Quantitative Chemical Analysis, A.l. Vo
| Textbook of Practical Organic Chemistry, A.l. Vogel , Prentice Hall, Stiioedi
\

Practical Organic Chemistry, F. G. Mann. & B. C. Saunders, Orient Longman, 1960
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Total 100 x 1 = 100 Marks

Il GENERIC ELECTIVE (GE 2) (Credits: Theory04, Practical€?)

Marks : 75 (ESE: 3Hrs) + 25 (Pr 3Hrs)=100 Pass Marks Th ESE = 30 + PrESE =10\

Instruction to Question Setter for

End Semestdixamination (ESE)

There will betwo group of questiongzroup A is compulsonand will contain two questionQuestionNo.1 will be very
short answettypeconsisting of ten questions bimark eachQuestionNo.2 will be short answer typef 5 marksGroup
B will contain descriptive typsix questions of fifteen masleach out of whichany fourare to answer.

Note: There may be subdivisions in each question asked in Theory Exangnation

CHEMICAL ENERGETICS, EQUILIBRIA & FUNCTIONAL GROUP;
ORGANIC CHEMISTRY -

Theory: 60 Lectures
Section A: Physical Chemistri (30 Lectures)

Chemical Energetics
Review of thermodynamics and the Laws of Thermodynamics.

Important principles and definitions of thermochemistry. Concepstaridard state arstandard
enthalpies of formations, integral and differential enthalpies of solution and dil@adculation of
bond energy, bond dissociation energy and resonance energyHesmochemical data. Variation
of enthalpy of a eaction with temperaturée Ki r chhof f s equation.
Statement of Third Law of thermodynamics and calculation of absolute entropies of substances.
(10 Lectures)
Chemical Equilibrium:
Free energy change in a chemical reaction. Thermodynamic derivation of the law of chemical
equilibrium. Distinction betweeqiG andgG®, Le Chatelieros prkp,nci pl
Kc andKx for reactions involving ideal gases.
(8 Lectures)

lonic Equilibria:
Strong, moderate and weak electrolytes, degree of ionization, factors affecting degree of
ionization, ionization constant and ionic product of water. lonization of weak acids andgdbhses,
scale, common ion effect. Salt hydrolysalculation of hydrolysis constant, degree of hydrolysis
and pH for different salts. Buffer solutions. Solubility and solubility produspafingly soluble
saltsi applications of solubility product principle.

(12 Lectures)
Section B: OrganicChemistry2 (30 Lectures)

Functional group approach for the following reactions (preparations & reactions) to be studied in
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context to their structure.

Aromatic hydrocarbons
Preparation(Case benzene): from phenol, by decarboxylation, from acetylene, from benzene
sulphonic acid.

Reactions (Case benzene): Electrophilic substitution: nitration, halogenation and sulphonation.
FriedeiCr aft 6s react i on ( add4kaborson benzen§jide dhaia axigdtiant i o n
of alkyl benzenes (upto 4 carbons on benzene).

(8 Lectures)
Alkyl and Aryl Halides

Alkyl Halides (Upto 5 Carbons)

Types of Nucleophilic Substitutiony$, Sv2 and Ki) reactions.

Preparation:from akenesandalcohols.

Reactionshydr ol ysi s, nitrite & nitro formation, ni
synthesis: Elimination vs substitution.

Aryl Halides Preparation:

(Chloro, bromo and iodbenzene case): from phenol, Sandméy&attermann reactions.

Reactions (Chlorobenzenédromatic nucleophilic substitution (replacementilyH group)and

effect of nitro substituent. Benzyne Mechanism: KdNH3 (or NaNH/NH3).

Reactivity and Relative strength of-Halogen bond in alkyl, Iyl, benzyl, vinyl and aryl halides.
(8 Lectures)

Alcohols, Phenols and EthergUpto 5 Carbons)

Alcohols:

Preparation:Pr epar aps oanmnd f3™d sal cohol s: uhydrotygls, Gr i gnar
Reduction of aldehydes, ketones, carboxylic acid and esters.

ReactionsWith sodium, HX (Lucas test), esterification, oxidation (with PCC, alk. KMra2dic
dichromate, conc. HNO3). Oppeneauer oxidafuols: (Upto 6 Carbons) oxidation aodiols. Pinacol
Pinacolone rearrangement.

Phenols:(Phenol case)

Preparation:Cumene hydroperoxide method, from diazonium salts.

ReactionsElectrophilic substitution: Nitration, halogenation and sulphonation. Relh@mann
Reaction, Gattermanikoch Reaction, Houbé&toesch Condensation, SchotieBaumann Reaction.

Ethers (aliphatic and aromatic): Cleavage of ethers with HlI.

Aldehydes and ketones (aliphatic and aromatic):
(Formaldehye, acetaldehyde, acetonelzmaldehyde)
Preparation:from acid chlorides and from nitriles.

Reactionsi Reaction with HCN, ROH, NaHSONH>-G derivatives. lodoform test. Aldol
Condensation, Canni zzarobs reacti on,redWtiont i g
and Wolff Kishner reduction. Meerweiondorff Verley reduction.

(14 Lectures)
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Reference Books:

1 T.W. Graham Solomon®rganic Chemistry, John Wiley and Sons
"I Peter SykesA Guide Book to Mechanism in Organic ChemisByient Longman.
I L.L. Finar: OrganicChemistry(Vol. | & 1I), E. L. B. S.
"I R.T.Morrison & R. N. BoydOrganic ChemistryPrentice Hall.
| Arun Bahl and B. S. BahAdvanced Organic Chemistr§, Chand.
- G. M. Barrow:Physical Chemistryata McGrawHill (2007).
- G. W. CastellanPhysical Chemistrgth Edn. Narosa (2004).
- J. C. Kotz, P. M. Treichel & J. R. Townsen@eneral ChemistryCengage Leninfndia Pvt. Ltd., New
Delhi (2009).
| B. H. MahanUniversity Chemistrrd Ed. Narosa (1998).
| R. H. Petrucci:General Chemistrybth Ed. Macmillan Publishing Co.: New Yo{k985).

CHEMISTRY PRACTICAL -GE2 LAB 60 Lectures

Section A: Physical Chemistry

Thermochemistry

Determination of heat capacity of calorimeter for different volumes.

Determination of enthalpy of neutralization of hydrochloric acid with sodium hydroxide.
Determination of enthalpy of ionization of acetic acid.

Determination of integral enthalpy of solution of salts (KINH4CI).

Determination of enthalpy of hydration of copper sulphate.

Study of the solubility of benzoic acid in water and determinagidrH. o

ok wnNpkE

lonic equilibria pH measurements
a) Measurement of pH of different solutions like aerated drinks, fruit juices, shampoos and soaps (ust
dilute solutions of soaps and shampoos to prevent damage to thelgtissde) using pHineter.
b) Preparation of bffer solutions:
i.  Sodium acetatacetic acid
ii.  Ammonium chlorideammonium hydroxide
Measurement of the pH of buffer solutions and comparison of the values with theoretical values.

Section B: Organic Chemistry

1. Purification of organic compounds byystallization (from water and alcohol) adistillation.

2. Criteria of Purity: Determination of melting and boiling points.

3. Preparations: Mechanism of various reactions involved to be discussed.

4. Recrystallisation, determination of melting point and gition of quantitative yields to be done.
(a) Bromination of Phenol/Aniline
(b) Benzoylation of amines/phenols
(c) Oxime and 2,4 dinitrophenylhydrazone of aldehyde/ketone

Reference Books
I A.l. Vogel: Textbook of Practical Organic Chemistry, 5th edition, Preittiakk

7 F. G. Mann & B. C. Saunders, Practical Organic Chemistry, Orient Longman (1960).
1 B.D. Khosla, Senior Practical Physical Chemistry, R. Chand & Co.
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Total 100 x 1 = 100 Marks
1. GENERIC ELECTIVE (GE 3) ) (Credits: Theory04, Practical?)

Marks : 75 (ESE: 3Hrs) + 25 (Pr 3Hrs)=100 Pass Marks Th ESE = 30 + PrESE =10‘

Instruction to Question Setter for

End Semester Examination (ESE)

There will betwo group of questiongsroup A is compulsonand will contain two questionQuestionNo.1 will bevery
short answettypeconsisting of ten questions bimark eachQuestionNo.2 will be short answer typef 5 marksGroup
B will contain descriptive typsix questions of fifteen magleach out of whichany fourare to answer.

Note: There may be subdsions in each question asked in Theory Examination

CHEMISTRY OF S- AND P-BLOCK ELEMENTS, STATES OF
MATTER & CHEMICAL KINETICS

Theory: 60 Lectures
General Principles of Metallurgy
Chief modesof occurrence of metals based on standard electrode potentials. Ellingham diagrams
for reduction of metal oxides using carbon as reducing agent.

Hydrometallurgy, Methods of purification of metals (Al, Pb, Ti, Fe, Cu, Ni, Zn): electrolytic,
oxidative refining, Kroll process, Parting process, van Acked Boer process a
(4 Lectures)

s and p-Block Elements

Periodicity ins- andp-block elements with respect to electronic configuration, atomic and ionic
size, ionizatim enthalpy, electronegativity (Pauling, Mulliken, and Aliledchow scales). Allotropy
inC, S, and P.

Oxidation states with reference to elements in unusual and rare oxidation states like carbides and
nitrides), inert pair effect, diagonal relationshipd anomalous behaviour of first member of each

group.

Compounds ofs- and p-Block Elements

Hydrides and their classification (ionic, covalent and interstitial), structure and properties with
respect to stability of hydrides of plock elements.

Concept of multicentre bonding (diborane). Structure, bonding and their important properties like
oxidation/reduction, acidic/basic natwkthe following compounds and their applications in
industrial, organic and environmental chemistry.

Hydrides of fitrogen (NHs;, N2Ha, NsH, NH2OH)
Oxoacids of P, S and ClI.

Halides and oxohalides: PCPCE, SOCh and SQClI»
(26 Lectures)
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Section B: Physical Chemistrg (30 Lectures)

Kinetic Theory of Gases
Postulates of Kinetic Theory of Gases and derivation of the kinetic gas equation.

Deviation of real gases from ideal behaviour, compressibility factor, causes of deviation. van der
Waals equation of state for real gases. Boyle temperature (derwatiogquired)Critical
phenomena, critical constargsd theircalculation from van der Waals equatiédmdrews isotherms
of COp.

Maxwell Boltzmann distribution laws of molecular velocities and molecular enégyashic
representatioin derivation not required) and their importance.

Temperature dependence of these distributions. Most probable, average and root mean square
velocities (no derivation). Collision cross section, collision number, collision freguasilision
diameter and mean free path of molecules. Viscosity of gases and effechpafrature and
pressure on coefficient of viscosity (qualitative treatment only).

Liquids

Surface tension and its determination using stalagmometer. ¥yscbs liquid anddetermination
of coefficient of viscosity using Ostwald viscometer. Effect of temperatuseidace tension and
coefficient of viscosity of a liquid (qualitative treatment only)

Solids

Forms of solids. Symmetry elements, undlls; crystal systems, Bravais lattice types and
identification of lattice plane&aws of Crystallography Law of constancy of interfaciangles,

Law of rational indices. Miller indices.™Ray di f fracti on bSpructrespfst al s,
NaCl, KCI and CsClI (qualitative treatment only). Defects in crystals. Glasses and liquid crystals.

Chemical Kinetics

The concept of reaction rates. Effect of temperature, pressure, catalyst and other factors on
reaction rates. Order and moléamity of a reaction. Derivation of integrated rate equations

for zero, first and second order reactions (both for equal and unequal concentrations of
reactants). Haiflife of a reaction. General methods for determination of order of a reaction.
Corcept of activation energy and its calculation from Arrhenius equation.

Theories of Reaction Rates: Collision theory and Activated Complex theory of bimolecular
reactions. Comparison of the two theories (qualitative treatment only).

Reference Books:

| G. M. Barrow:Physical Chemistrfata McGrawHill (2007).
| G. W. CastellanPhysical Chemistrgith Edn. Narosa (2004).
I J.C. Kotz, P. M. Treichel & J. R. Townsen@eneral ChemistryCengage Lenintndia Pvt. Ltd., New
Delhi (2009).
| B. H. MahanUniversty Chemistry8rd Ed. Narosa (1998).
I R. H. Petrucci:General Chemistrysth Ed. Macmillan Publishing Co.: New Yo{k985).
| J. D. Lee’ A New Concise Inorganic Chemistgy.L.B.S.
7 F.A. Cotton & G. WilkinsonBasic Inorganic Chemistrylohn Wiley.
1 D. F. Shriver and P. W. Atkingnorganic ChemistryOxford University Press.
1 Gary Wdfsberg:Inorganic ChemistryViva Books Pvt. Ltd.
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CHEMISTRY PRACTICAL -GE3 LAB 60 Lectures
Section A: Inorganic Chemistry

Semimicro qualitative analysis using8 of mixtures not more than four ionic species (two
anionsand two cations and excluding insoluble salts) out of the following:

Cations :
NHJ", PE*, Ag', Bi*", cu*, cd™, sif’, Fe™, AI**, cdo™, ¢, Ni¥*, mn™, zn™*, Ba", SF¥, cd”, K"

Anions :
CO? , ', SOf $,04%, NOJ, CHCOJ, CI, BF I, NOs' SQ:%, PQ,”, BOs™, C,04 F
(Spot tests should be carried out wherever feasible)

Section B: Physical Chemistry

(I) Surface tension measurement (use of organic solvents excluded).

a) Determination of thesurface tension of a liquid or a dilute solution using a
stalagmometer.

b) Study of the variation of surface tension of a detergent solution with concentration.
(1) Viscosity measurement (use of organic solvents excluded).

a) Determination otthe relative and absolute viscosity of a liquid or dilute solution
using an Ostwaldbés viscometer.

b) Study of the variation of viscosity of an aqueous solution with concentration of
solute.

(1) Chemical Kinetics
Study the kinetics of theoflowing reactions.

Initial rate method: lodid@ersulphate reaction

Integrated rate method:

Acid hydrolysis of methyl acetate with hydrochloric acid.

Saponification of ethyl acetate.

Compare the strengths of HCI angSiy by studying kinetics of hydrolysis of
methyl acetate

®oo0 oW

Reference Books:

I A.l. Vogel, Qualitative Inorganic Analysis, Prentice Hall, 7th Edn.
I A.l. Vogel, Quantitative Chemical Analysis, Prentice Hall, 6th Edn.
I B.D. Khosla, Senior Practical Physical&phistry, R. Chand & G.
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Total 100 x 1 = 100 Marks
IV. GENERIC ELECTIVE (GE 4) ) (Credits: Theory04, Practical€?2)

Marks : 75 (ESE: 3Hrs) + 25 (Pr 3Hrs)=100 Pass Marks Th ESE = 30 + PrESE =10‘

Instruction to Question Setter for

End Semester Examination (ESE)

There will betwo group of questiongzroup A is compulsonand will contain two questionQuestionNo.1 will be very
short answettypeconsisting of ten questions bimark eachQuestionNo.2 will be short answer typef 5 marksGroup
B will contain descriptive typsix questions of fifteen magleach out of whichany fourare to answer.

Note: There may be subdivisions in each question asked in Theory Exangnation

CHEMISTRY OF D-BLOCK ELEMENTS, MOLECULES OF LIFE

Theory: 60 Lectures
Section A: Inorganic ChemistnB (30 Lectures)

Transition Elements (3d series)
General group trends with special reference to electronic configuration, variable veddmary,
magnetic and catalytic properties, ability to form complexes and stability of various oxidation states
(Latimer diagrams) for Mn, Fe and Cu.

(8 Lectures)
Coordination Chemistry
Valence Bond Theory (VBT): Inner and outer orbital complexes pF€rCo, Ni and Cu
(coordination numbers 4 and 6). Structural and stereoisomerism in complexesavdmation
numbers 4 and 6.
Drawbacks of VBT. IUPAC system of nomenclature.

(8 Lectures)
Crystal Field Theory
Crystal field effect, octahedraymmetry. Crystal field stabilization energy (CFSE), Crystal field
effects for weak and strong fields. Tetrahedral symmetry. Factors affectin@gmtude of D.
Spectrobemical series. Comparison©FSE forOn andTq complexesTetragonal distortion of
octahedral geometrydahnTeller distortion, Square planar coordination.

(8 Lectures)
Section B:Organic Chemistry

Unit 1: Carbohydrates

Classification ottarbohydrates, reducing and naalucing sugars, General PropertiesGificose

and Fructose, their open chain struct@@mers, mutarotation and anomddgtermination of
configuration of Glucose (Fischer proof). Cyclic structure of glucose. Haworth projections. Cyclic

structure of fructose. Linkage between monosachharides, structure of disacharrides (sucrose, maltose

lactose) angholysacharrides (starch and cellulose) excluding their structure elucidation.
(10 Periods)
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Unit 2: Amino Acids, Peptides and Proteins
Classification of Amino Acids, Zwitterion structure and Isoelectric point

Overviewof Primary, Secondary, Tertiary and Quaternary structure of proteins.

Determination of primary structure of peptides, determination-tdrihinal amino acid (bfpNFB
and Edman method) and &rminal amino acid (by thiohydantoin and witirboxypeptidase
enzyme).
Synthesis of simple peptides (upto dipeptides) hyrdtection (t butyloxycarbonyl and phthaloyl) &
C-activating groups and Merrifield solid phase synthesis.

(10 Periods)
Unit 3: Enzymes and correlation with drug action
Mechansm of enzyme action, factors affecting enzyme action, Coenzymes and cofactibrsirand
role in biological reactions, Specificity of enzyme actimcluding stereospecifity)

Enzymeinhibitors and their importance, phenomenon of inhibi{@oampeitive and Nonr
competitive inhibition including allosteric inhibtion).

Drug actionreceptor theory. Structuiectivity relationships of drug molecules, binding rolé GH
group,-NH2 group, double bond and aromatic ring,
(8 Periods)

Unit 5: Lipids
Introduction to lipids, classificationOils and fats: Common fatty acids present in oils and fats,
Omega fatty acids, Trans fats, Hydrogenation, Sapauidfio value, lodine number.
Biological importance of triglycerides, phospholipids, glycolipids, and steroids (cholesterol).
(8 Periods)

Reference Books:

I J.C. Kotz, P. M. Treichel & J. R. Townsen@eneral ChemistryCengage Lenintndia Pvt. Ltd., New
Delhi (2009).

I B. H. MahanUniversity Chemistrrd Ed. Narosa (1998).

I R. H. Petrucci:General Chemistrysth Ed. Macmillan Publishing Co.: Me York (1985).

| J. D. Lee’A New Concise Inorganic Chemistgy.L.B.S.

I F.A. Cotton &G. Wilkinson:Basic Inorganic Chemistnyjohn Wiley.

| Gary Wulfskerg:Inorganic Chemistryyiva Books Pvt. Ltd.

| Morrison, R. T. & Boyd, R. NOrganic ChemistryDorling Kindersley (India) Pvi.td. (Pearson
Education).

| Finar, I. L. Organic Chemistry(Volume 1}, Dorling Kindersley (India) Pvt. LtdPearson Education).

I Finar, I. L. Organic Chemistry(Volume 2)Dorling Kindersley (India) Pvt. LtdPearson Education).

\

\

Nelson,D.L.& Cox, M.MMLehni nger 6s PerriisnnyamiEd.,IV\e H.FreemanBi o c h
Berg, J. M., Tymoczko, J. L. & Stryer, Bjochemistry7th Ed.,W. H. Freeman.
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CHEMISTRY PRACTICAL -GE4 LAB 60 Lectures

Section A Inorganic Chemistry

1. Estimation of the amount of nickel present in a given solutibisédimethylglyoximato)
nickel(Il) or aluminium as oxinate in a given solutigravimetrically.

2. Estimation of (i) Mé+ or (i) zn’* by complexometric titrations using EDTA.

3. Estimation of total hardness of a given sample of water by complexometric titration.

4. To draw calibration curve ( abs orcdneemratiensafta a me
given coloured compound andtenate the concentratiarf the same in a given solution.

5. Determination of the composition of the3l+-'salicylic acid complex/ Fzéphenanthroline complex
in solution by Jobds met hod.

6. Determination of concentration of Na+ and K+ using Flame Photometry.

Section B:Organic Chemistry

Separation of amino acids by paper chromatography

To determine the concentration of glycine solution by formylation method.

Study of titration curve of glycine

To determine the saponification value of an oil/fat.

To deternme the iodine value of an oil/fat

Differentiate between a reducing/ nonreducing sugar.

To synthesise aspirin by acetylation of salicylic acid and compare it with the ingredient of an
aspirin tablet by TLC.

No MDD PRE

Reference Books:

I A.l. Vogel, Qualitative Inorganic Analysis, Prentice Hall, 7th Edn.

I A.l. Vogel, Quantitative Chemical Analysis, Prentice Hall, 6th Edn.

| B.D. Khosla, Senior Practical Physical Chemistry, R. Chand & Co.

| Furniss, B.S.; Hannaford, A.J.; Rogers, V.; SpiW.G.; Tatchell, A.R.

| Vogel 6s Textbook of PFLBScti cal Organic Chemistry
I Ahluwalia, V.K. & Aggarwal, RComprehensive Practical Organic Chemistopjversities Press.
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SAMPLE CALCULATION FOR SGPA & CGPA FOR UNDERGRADUATEB. Sc. / B. A. [ 1|
Honours & General6BPROGRAMME

Distribution of Credits Semester wise for Undergraduate Honours Courses
Table B-1: UG (B.A./ B.Sc./B.Com. Hons. Programme)

Semester wise distribution of 140 Credits

C.C AECC GE SEC DSE Total
credits

Semester | 12 02 06 20
Semester Il 12 02 06 20
Semester Il 18 06 02 26
Semester IV 18 06 02 26
Semester V 12 12 24
Semester VI 12 12 24
84 04 24 04 24 140

CC=Core Course; AECC=Ability Enhancement Compulsory Course; GE=Generic Elective; SEC=Skill Enhancement Course;
DSE=Discipline Specific Elective

Table B-2: UG (B.A./ B.Sc./B.Com. Programme)

Semester wise distribution ofL20 Credits

c.C AECC GE SEC DSE Total
credits

Semester | 18 02 20
Semester Il 18 02 20
Semester Il 18 02 20
Semester IV 18 02 20
Semester V 02 18 20
Semester VI 02 18 20
72 04 08 36 120

CC=Core Course; AECC=AbilityEnhancement Compulsory Course; GE=Generic Elective; SEC=Skill Enhancement Course;
DSE=Discipline Specific Elective
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Table B-3: Sample calculation for SGPA for B.Sc./B.A./B.Com Honours Programme

Course Credit Grade Letter Grade Point Credit Point SGPA
(Credit X Grade) | (Credit

Point/Credit)

Semester |

C-1 06 A 8 48

C-2 06 B+ 7 42

AECC-1 02 B 6 12

GE-1 06 B 6 36

Total 20 138 6.9 (138/20)

Semester Il

C-3 06 B 6 36

C-4 06 C 5 30

AECC-2 02 B+ 7 14

GE-2 06 A+ 9 54

Total 20 134 6.7 (134/20)

Semester Il

C-5 06 A+ 9 54

C-6 06 0 10 60

C-7 06 A 8 48

SECG1 02 A 8 16

GE-3 06 0 10 60

Total 26 238 9.15 (238/26)

Semester IV

C-8 06 B 6 36

C-9 06 A+ 9 54

C-10 06 B 6 36

SEG2 02 A+ 9 18

GE-4 06 A 8 48

Total 26 192 7.38 (192/26)

Semester V

C-11 06 B 6 36

C-12 06 B+ 7 42

DSE1 06 0 10 60

DSE-2 06 A 8 48

Total 24 186 7.75 (186/24)

Semester VI

C-13 06 A+ 9 54

C-14 06 A 8 48

DSE3 06 B+ 7 42

DSE4 06 A 8 48

Total 24 192 8.0 (192/24)

CGPA

Grand Total 140 1080 7.71 (1080/140)

Table B-4: Sample calculation for CGPA forB.Sc./B.A./B.Com Honours Programme

Semester | Semester | Semester llI Semester IV Semester V Semester VI
Credit:20; Credit:20; Credit:26; Credit:26; Credit:24; Credit:24;
SGPA:6.9 SGPA: 6.7 SGPA: 9.15 SGPA: 7.38 SGPA: 7.75 SGPA: 8.0

Thus CGPA=(20x6.9+20x6.7+26x9.15+26x7.38+24x7.75+24x8.0)HAG1
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Table B-5: Sample calculation for SGPA for B.A./B.Sc./B.Com. Program

Course Credit Grade Letter | Grade Point Credit Point | SGPA (Credit
(Credit X Grade) | Point/Credit)

Semester |

DSC- 1A 06 B 6 36

DSC- 2A 06 B+ 7 42

DSC-3A 06 C 5 30

AECCi 1 02 B 6 12

Total 20 120 6.0 (120/20)

Semester I

DSC- 1B 06 B 6 36

DSC- 2B 06 B 6 36

DSC- 3B 06 C 5 30

AECCT 2 02 A+ 9 18

Total 20 120 6.0 (120/20)

Semester Il

DSC-1C 06 A 8 48

DSC-2C 06 A+ 9 54

DSC-3C 06 A 8 48

SECi 1 02 A 8 16

Total 20 166 8.3 (166/20)

Semester IV

DSC- 1D 06 C 5 30

DSC-2D 06 B 6 36

DSC-3D 06 B+ 7 42

SEC-2 02 A+ 9 18

Total 20 126 6.3 (126/20)

Semester V

DSE- 1A 06 B 6 36

DSE- 2A 06 A+ 9 54

DSE- 3A 06 A 8 48

SECi 3 02 B 6 12

Total 20 150 7.5 (150/20)

Semester VI

DSE- 1B 06 B+ 7 42

DSE- 1B 06 B 6 36

DSE- 1B 06 C 5 30

SEC-4 02 C 5 10

Total 20 118 5.9 (118/20)

CGPA

Grand Total 120 800 6.67 (800/120)

Table B- 6: Sample calculation for CGPA for B.A.B.Sc./B.Com. Program

Semester | Semester | Semester llI Semester IV | Semester V Semester VI
Credit:20; Credit:20; Credit:20; Credit:20; Credit:20; Credit:20;
SGPA: 6.0 SGPA: 6.0 SGPA: 8.3 SGPA: 6.3 SGPA: 7.5 SGPA: 5.9

Thus CGPA=(20x6.0+20x6.0+20x8.3+20x6.3+20x7.5+20x5.9)42® 7
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MARKS DISTRIBUTION FOR EXAMINATIONS AND FORMAT OF QUESTION PAPERS

Marks Distribution of Mid SemesterTheory Examinations:

Table No. 15: Marks distribution of Theory Examinations of Mid Semester

Group-A Total No. of Questions
(Very short Group-B to Set
_ Full Pass _ answer type (Desc_riptive Questions
Topic Code Marks Marks Time Compulsory with Choices)
Questions) No. of Questions x Marks Group A Group B
No. of Questions =F.M.
X Marks = F.M.
Mid T15 15 6 1Hr 5x1=5 2 (out of 3) x5 =10 5 3
Sem*
T25 25 10 1Hr 5x1=5 4 (out of 6) x5 =20 5 6

Marks Distribution of End SemestefTheory Examinations:

Table No. 16: Marks distribution of Theory Examinations of End Semester

Groun-A# Group-B Total No. of
(Very short gnswer tvoe (Descriptive Questions to Set
Topic Code Full pass Time Comypulsory Questio)rqr')s) Questic_ms with
Marks Marks . Choices) Group Group
No. of Questions x Marks N : P
—EM 0. of Questions x A B
o Marks = F.M.
T60 60 24 3 Hrs | Q.No.l1(10x1) + 1x5=15| 3 (out of 5) x15 =45 2 5
End T75 75 30 3 Hrs | Q.No.l1(10x1) + 1x5=15| 4 (out of 6) x15 =60 2 6
S
em T100 100 40 3 Hrs | Q.No.1(10x1) +2x5=20| 4 (out of 6) x20 =80 3 6
T50 +T50 | 50X2=100 20 3 Hrs 2x5=10 2 (out of 3) x20 =40 2 3

# Question No.1 in GroupA carries 10 very short answer typel Mark Questions.

Marks Distribution of Mid/End SemesterPractical Examinations:

Table No. 1I7: Marks distribution of Practical Examinations of End Semester

_ Eull Pass _ Distribution of Marks _
Topic Code Mark Mark Time Total No. of Questions to Set
arks arks Experiment Record Viva

P25 25 10 3 Hrs 15 5 5

End P50 50 20 3 Hrs 30 10 10 Pr. with components of both papers

Sem .
P75 75 30 3 Hrs 45 15 15 Pr. with components of all three pape
P100 100 40 3 Hrs 60 20 20 Pr. with components of all four paper

Abbreviations : T= Theory ExaminatiorP= Practical Examination.

Mid Sem* : There will be 15 Marks Theory Examination in Practical Subjects and 25 Marks Theory
Examination in NofPractical Subjects/ Papers. 25 Marks Theory Examination may include 10
Marks questions from Assignment/ Project/ Tutorial where ever applicable.

Note : There may be subdivisions in each question asked in Theory Examinations.
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FORMAT OF QUESTION PAPEROR MID SEM EXAMINATION
OF
SUBJECTS WITH PRACTICAL

Ranchi University, Ranchi
Mid SemNo. ExamYear

Subject/ Code
F.M. =15 Time=1Hr.

General Instructions:
lekU; funsZ k %

i. Group A carries very short answer type compulsory questions.

(kaM* esa VvR; ar y?kqgqg makjh; vfuok; Z i
ii. Answer 2 out of 3subjectiveldescriptive questions given @roup B.

([kaMs*ds rhu esa Is fdUfha Aks ;okdukRed® u k s)a ds mak | n
iii. Answer in your own words as far as practicable.

G Fkkl aHko Vv)ius ®kCnksa essa mak,|j ns
iv. Answer all sutparts of a question at one place.

(d iz u ds | Hkh )Hkkxksa ds mak|j , d
v. Numbers in right indicate full marks of the question.

(iw.kkZad nk;ha vksj fy)ks x;s gSaA

Group A
1. . [5x1=5]
2. e
3
4, i,
5
Group B
6. e, [5]
T, [5]
S [5]

Note: There may be subdivisions in each question asked in Theory Examination.




FORMAT OF QUESTION PAPEROR MID SEM EXAMINATION
OF
SUBJECTS WITHOUT PRACTICAL
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Ranchi University, Ranchi
Mid SemNo. ExamYear

Subject/ Code
F.M. =25 Time=1Hr.

General Instructions:
lekU; funsZ k %

i. Group A carries very short answer type compulsory questions.

(kaM* esa VvR; ar y?kq médkjh; vfuok; Z
ii. Answer 4 out of 6subjectiveldescriptive questions given @roup B.

([kaNs*™ds N% esa Is fdUiglapkj of. Ik-ZBucdk Red )i z uksa ds
iii. Answer in your own words as far as practicable.

G Fkkl aHko Vv)ius ®kCnksa essa mak,|j ns

iv. Answer all sub parts of a question at one place.

(d iz u ds | Hkh )Hkkxksa ds makj , d
v. Numbers in right indicate full marks of the question.

(iw.kkZad nk;ha vksj fy)ks x;s gSaA

Group A
D [5x1=5]
2. e
< T
8. o,
TR

Group B
T 5]
7o e 5]
T 5]
<Y 5]
[0 J 5]
1., 5]

Note: There may be subdivisions in each question asked in Theory Examination.
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FORMAT OF QUESTION PAPEROR END SEM EXAMINATION
OF
AECC NH + MB COMMUNICATION

Ranchi University, Ranchi
End SemNo. ExamYear

Subject/ Code
F.M. =50 P.M.=20 Time=1.5Hrs.

General Instructions:

i. Group A carries short answer typempulsory questions.

(kaM* esa y?kqgq madkjh; vfuok; Z iz u g3
ii. Answer 2 out of 3subjective/ descriptive questiogszenin Group B.

([kaM*ds rhu esa Is fdUgha nks 0f. k-ZBugdk Re d )i z uksa ds
iii. Answer in your own words as far as practicable.

G Fkkl aHko Vv)ius ®kCnksa essa mak,|j ns
iv. Answer all sub parts of a question at one place.

(d iz u ds | Hkh )Hkkxksa ds makj , d
v. Numbers in right indicate full marks of the question.

(iw.kkZad nk;ha vksj fy)ks x;s gSaA

Group A
1. . [5]
2. e [5]
Group B
K [20]
4, i [20]
5 [20]

Note: There may be subdivisions in each question asked in Theory Examination.
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OF
SUBJECTS WITH PRACTICAL
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Ranchi University, Ranchi

End SemNo. ExamYear

Subject/ Code

F.M. =60 P.M.=30 (Including Mid Sem) Time=3Hrs.

General Instructions:
i. Group A carries very short answer typempulsory questions.
ii. Answer 3 out of 5subjective/ descriptive questiogaren inGroup B.

([kaM*ds ikjp esals fdUgharhk jof. k-Budk Red )i z uksa ds
iii. Answer in your own words as far as practicable.
G Fkkl aHko Vv)ius ®kCnksa essa mak,|j ns
iv. Answer all sub parts of a question at one place.
(d iz u ds | Hkh ) Hkkxksa ds makj , d
v. Numbers in right indicate full marksf the question.
(iw.kkZad nk;ha vksj fy)ks x;s gSaA
Group A
1. [10x1=10]
b [10x1=10]
o
o e,
V. e
Vo e
Vie e
Vil i
Vill. i,
X, e
Xo e
2. i, [5]
Group B
K J [15]
4, i [15]
5. [15]
G T [15]
T i, [15]

Note: There may be subdivisions in each question asked in Theory Examination.
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FORMAT OF QUESTION PAPEROR END SEM EXAMINATION
OF
SUBJECTS WITHOUT PRACTICAL

Ranchi University, Ranchi
End SemNo. ExamYear

Subject/ Code
F.M. =75 P.M.=40 (Including Mid Sem) Time=3Hrs.

General Instructions:

i. Group A carries very short answer typempulsory questions.
ii. Answer 4 out of 6subjective/ descriptive questiogaren inGroup B.

([kaM*ds N% esa Is fdUigha-pkj 0f. (k-2Bucgk Red )i z uksa ds
iii. Answer in your own words as fas practicable.

G Fkkl aHko Vv)ius ®kCnksa essa mak,|j ns
iv. Answer all sub parts of a question at one place.

(d iz u ds | Hkh ) Hkkxksa ds makj , d
v. Numbers in right indicate full marks of the question.

(iw.kkZad nk;ha vksj fy)ks x;s gSaA

Group A

1. [10x1=10]

L

]

Hi. e,

V. e,

V. e

Vi, e,

Vil e,

Vill. e,

X e

Xo v
2. [5]

Group B

3 [15]
4, i, [15]
L TR [15]
6. e, [15]
T, [15]
8. s [15]

Note: There may be subdivisions in each question asked in Theory Examination.




CHEMISTRY HONS. CBCS CURRICULUM RANCHI UNIVERSITY
FORMAT OF QUESTION PAPEROR END SEM EXAMINATION
OF
GE, SEC, GENERAL & AECC HINDI/ ENGLISH COMMUNICATION

Ranchi University, Ranchi
End SemNo. ExamYear

Subject/ Code
F.M. =100 P.M.=40 Time=3Hrs.

General Instructions:
i. Group A carries very short answer typempulsory questions.
ii. Answer 4 out of 6subjective/ descriptive questions giverGnoup B.
(kaM* ds N% esa | s fdUgha )pkj fo-k; fu-Ba@
iii. Answer in your own words as far as practicable.
G Fkkl aHko Vvius ®kCnksa essa mak,|j nsaA
iv. Answer all sub parts of a question at one place.
(d iz u ds | Hkh )Hkkxksa ds makij ,d | kKF
v. Numbers in right indicate full marks of the question.
(iw.kkZad nk;ha vksj fy)ks x;s gSaA

Group A

1. [10x1=10]

L

.

. s

V. e

V. e,

Vi e,

Vil e,

Vill. e,

X, s

Xo e,
20 i, [5]
3 [5]

Group B

4, e, [20]
L T [20]
[ T [20]
T e, [20]
8. e [20]
9. e [20]

Note: There may be subdivisions in each question asked in Theory Examination.




