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ENGLISH LANGUAGE M.M. 75
(Paper Code - 0842)
The question paper for B.A./B.Sc./B.Com./B.H.Sc., English Leanguage and cultural

valuers ghell ompriss the following wnits
INIT-I Short answer questians to be assed by (Five short answer questions of three marks
each) 15 Marks
INIT-II g Reading comprehension of an wmseen passage 05 Marks
B Vocabulary
INIT-TIT  Report-Waditing 10 Marks
INIT-IV Egension of an idea 10 Marks
UNIT-V Crammar and Vocabulary based on the prescribed text bock. 20+15 Marks
Noke : Question an all the wnits ghall asked fram the prescribed text wihich will omprise

specimens of popular creative/writing and the following it amy
g Matter & tecdmology
] State of metter and its struchos
fi Technology (Electromics Commumnication, Space Science)
B Or Scatists & Institutios
§ Life & work of our eminent scientist Arya Huatt. Fand Charsk Shusruta,
Nagarjuna, J.C. Bose and C.V. Raman, 5. Fmamujam, Homi J. Babha
i} Indian Scisntific Institutios (Ancient & Modern)
Bocks Prescribed :
Fomndation English for U.G. Second Yaer - Published by M.P. Hindi Gramth Poademy, Bhopal.

B.Sc.-IT 1]



MATHEMATICS

There shall be three compulsory papers, Each paper of 50 marks is div ided int five umits and
cach il carry cgual marks,

B.A. Pari-11
Paper-1
ADVANCED CALCULUS

LIWIT-1 Defindtion of o sequence. Thearems on Hmits of sequences. Bounded and monstanic sequences,
Cauchys convergence criierion, Series of nen-negative erms. Comparison sests. Couchy's
inbegral fest, Radio tests, Basbe's, Loganthmie, De Sborgan and Bertrand's tests. ARernating series,
Igibnile’s thearem. Absolule and conditionul convergende.

UNIT-Il  Continuity, Sequestial continuity, Propertes of cominmsus functions, Uniform coninuity, Chain
tule of ditferentiabiliy. Mean value theorems and their geometrical inerpresations. Darboux's
intermiediale value theorem for dervatives, Taylor's theorem with variows forms of remainders,

LUMIT-I0 Limie and continuity of Tunctions of two vanables, Parial differentiation. Change of variabies,
Euler's theorem on homogenemes functions, Taylors theorem for functions ol twae variabics,
Jacohians,

UMIT-IV  Envelopes, evolutes, Muxime, minima and saddle points of functions of two variables. Lagrange’s
multiplier method,

LMIT-Y  Heta and Gemma fGmetions, Dowbde and iiple integrals, Dinchla's integrals, Change of order of
integration in double integrals,

REFEREMCES

I Gabriel Klaumber, Mathematical Analysis, Margel Deikar, Ine, New York, 19735,

2. T.M. Apostol. Mathematical Analvsis, Marosa Publishing Howse, New Delbi, 1985

3. RR. Goldberg, Real Analysis, Oxford & LBH. Publishing Co,, Mew Delhi, 1970,

4. [ Soma Sundaram and B, Choudhary, & First Course in Mathematical Analysis, Narosa Publishing

Hoeuse, Mew Delhi, 1997,
[k Juin and %K. Kaeshik, An introduction o Feal Analyais, S Cland & Co., Bew Delhi, 2000,
Croeakh Prasad, Differentiol Coleulus, Pothishala P, i, Allahabad,

Ciorakh Prasad. Integral Caleulus, Pothishala P, Lid., Allababad,

3
.
7. Murray R. Spicgel, Theory and Probdems of Advanced Caleulus, Schaum Publishing Co. Mew Yark,
B
i

. 5.0 Malik, Mathematical Analysis, Wiley Fastern Lid., New Delhi.
I, OE. Stanaitis, An Intesduction o Sequences, Serics and Impreper Integrals, Holden-Dkey, Inc.. San
Frameisco, Califormka,
1. Eurd D Bainville, Infinite Scrics, The Macmillan Company, New York.
12. Chandrika ["rasad, Text Book on Algebra and Theory of Eguations, Pothishala Py Lid. Allahabad,
13, N. Piskuney, Differential and Integral Caleulus, Peace Publishers, Moscow,
14. Shanti Marayan, A Course of Mathematical Analyvsis, S.Chand nnd Company, Misw Delhi.



B.A. Pari-11
Paper-11
DMFFERENTIAL EQUATIONS

UMIT-I Series solutions of differential eguations- Power series method. Besscl and Legendre fusctions and

their propertics-convergenee, recurrence and generaling  relations, Orthogonalily of funciions,
Sturm-Lisuville problem, Orthoganality of eigen-functions, Reality of eigen values. Orihogonaliy
of Bessel functions and Legendre polynomials.

LMIT=Il  Loaplace Tronsformations Linearity of the Laploce  transtormation, Existence theorem for Loplace

transforms. Laplece irensforms of derivatives and integrals, Shifting theorems, Differentiotion snd
inlegration of transtorms, Convolution theorem. Saslution of intepral equotions and systems of
differentinl equutions wsing the Laploce transformetion,

UMIT-100 Partial differential equations of the lirst order, Lagrange's solution, Some special tpes ol equations

which can be solved easily by methods sther than the general method. Charpit's general method of
solution,

USIT-1%  Parifal differential equations of secand and higher orders. Classifcation of linear partiol differential

cquations of sccond order, Homogencows and nen-homogencous  equations with  constam
coefficients, Parial differential equations reducible 1o equations with constant coefficients, Monpes
methods.

UMIT-Y  Caleulus of YVariations- Variotional problems with fined boundories- Evler's equation for tunctionals

conaining first order derivative and one independent variable, Exiemals, Funclionals dependent on
higher order derivatives. Functionals dependent on more than one independent varinble, Yariotional
profblems in parametric form, invariance of Euber's equation under coordinales transformation,

YVariational Problems with Moving Boundaries- Functionals dependent on one and two fanclions,
e shded wariations,

Sufficient conditions for an Extremum- Jecobi and Legendre conditions. Secomd  Varation,
Varintional principle of least aetion,

REFERENCES :

R e
Ea e

Erwin Krevsizig, Advanced Engineering Mathematics, John Wiley & Song, Inc., New York, 1999,

A Murray. Introductory Cowrse on Differential Equations, Orient Longman, {India), 1467,

A K. Foesyih, A Treatize on Differemtiol Equations, Macmillan and Co, Lid.. Lendan,

Lan M. Spcddon, Elements of Partiol Differentiol Equeations, MeGros-Hill Book Company, 1988,

Francis B. Hilderbrand. Advonced Calculus for Applications, Prentice Hall of India Pvi Lid., New Delhi.
1977

Jane Cronin, Differential equations. Marcel Dekkar, 19954,

Frank Ayres, Theory and Problems of Differential Equotions, MeCraw-Hill Book Company, 1992,
Richard Rronson, Thewry and Problems of Differemial Equations, MeGraw-Hill Inc.. 1973,

A8, Gupia, Caleulus of variations with-Applications. Prentice-Hall of India. 1997,

R. Courant and Tr. Hilbert, Meihods of Mathematical Physics, Yos, [ & 1L Wiley-Inerscience, 1933,

[.34. Gelfand and 5.V, Fomin, Cabeulus of Variations, Prentice-Hill, Englewood Cliffs iNew Jersey), 193,
AW, Arthurs, Complementary Variational Principles, Clarendon Press, Oxloed, 1970,

V. komkoy, Variational Principles of Continuwm Mechanics with Engineering Applications. Yol L Reidel
Publ. : Dordrecht. Holland, 1983,

T. Oden and 1N, Reddy, Variational Methods in Theoretical Mechanics, Springer-Verlag, 1976,



B.A. Part-11
Paper-111
MECHAMNICS
STATICS
LIMIT-1 Momalyiical conditions of Eguilibeium, Stable and unstable equilibriom, Yimeal work, Calenory.
LIMIT-II Forees in three dimensions, Poinsol's contral axis. Mull lines ond planes,
DYNAMICS

UNIT- - Simple harmonic motion, Elastic strings, Velocties and accelerations along radial amd transverse
direetions, Projeciile, Central orbits,

UNIT-IV  Kapler’s Laws of motion, velocities and acceleration in tangential and moeinal directions, mothon on
simasih and rough plane cures.

URNIT-%  Motlon 10 & reslsting mediom, motion of padlicles of varying mass, motion of & particle in three
dimensiong, acccleration in terms of different co-ordinate systems.
REFEREMCES @
1, S.L. Lones, Statics, Macmillan and Comparny, London.
2 RS, Verma, A Text Book on Staics, Pothishala Pet, Led., Allshabad.
1, S.L. Loney, An Elementary Treatise on the Dynamics of @ particle and of ngid bodies. Cambrdge
Uiniversity Press, 1956,



PHYSICS

OBJECTIVES OF THE COURSE
The undergraduate training in physics is aimed at providing the necessary inputs so as lo
set forth the task of bringing about new and innovative ideas/concepts so that the
formulated model curricula in physics becomes in tune with the changing scenario and
incorporate new and rapid advancements and multi disciplinary skills, societal relevance,
global interface, self sustaining and supportive learning.

It is desired that undergraduate i.e. B.Sc. level besides grasping the basic concepts
of physics should in addition have broader vision. Therefore, they should be exposed to
socictal interface of physics and role of physics in the development of technologies.

EXAMINATION SCHEME:
1. There shall be 2 theory papers of 3 hours duration each and one practical paper of 4 hours
duration. Each paper shall carry 50 marks.

2. Numerical problems of at least 30% will compulsorily be asked in each theory paper.

3. [In practical paper, each student has to perform two experiments one from each groups as
listed in the list of experiments.

4, Practical examination will be of 4 hours duration- one experiment to be completed in 2
hours.
The distribution practical marks as follows:
Experiment T 15+15=30
Viva voce : 10
Internal assessment : 1]

5. The external examiner should ensure that at least 16 experiments are in working order at
the time of examination and submit a certificate to this effect.
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B.Sc. Part-11
Paper-1
THERMODYNAMICS, KINETIC THEORY AND STATISTICAL PHYSICS

Unit-1 The laws of thermodynamics : The Zeroth law, first law of thermodynamics, internal
energy as a state function, reversible and imreversible change, Camot’s cycle, camot
theorem, second law of thermodynamies. Claussius theorem inequality. Entropy, Change
of entropy in simple cases (i) Tsothermal expansion of an idcal gas (i) Reversible
isochoric process (iii) Free adiabatic expansion of an ideal gas. Concept of entropy,
Entropy of the universe. Entropy change in reversible and irreversible processcs, Entropy
of Tdeal pas, Entropy as a thermodynamic variable, 5-T diagram, Principle of increase of
entropy. The thermodynamic scale of temperature, Third law of thermodynamics,
Concept of negative temperature.

Unit-2 Thermodynamic functions, Internal energy, Enthalpy, Helmholtz function and Gibb's
free energy, Maxwell's thermodynamical equations and their applications, TdS equations,
Energy and heal capacily equations Application of Maxwell’s equation in Joule-
Thomson cooling, adiabatic cooling of a system, Van der Waals gas, Clausius-Clapeyron
heat equation. Blackbody spectrum, Stefan-Bolizmann law, Wien's displacement law,
Rayleigh-Tean's law, Planck's quantum theory of radiation.

Unit-3 Maxwellian distribution of speeds in an ideal gas: Disiribution of speeds and velocities,
expenmental verification, distinction between mean, rms and most probable speed
vilues. Doppler broadening of spectral lines. Transport phenomena in gases: Molecular
collisions mean free path and collhision cross sections. Estimates of molecular diameter
and mean free path. Transport of mass, momentum and energy and interrelationship,
dependence on temperature and pressure.

Behaviour of Real Gases: Deviations from the Tdeal Gas Equation. The Virial Equation.
Andrew's Expenments on CO: Gas, Critical Constants.

Unit-4 The statistical basis of thermodynamics: Probability and thermodynamic probability,
principle of equal a prior probabilities, statistical postulates. Concept of Gibb's
ensemble, accessible and inaccessible stales. Concept of phase space, ¥ phase space and |J
phase space. Equilibrium before two systems in thermal contact, probability and entropy,
Boltzmann entropy relation. Boltzmann canonical distribution law and its applications,
law of equipartition of energy.




Transition to quantum statistics: 'h' #s a natural constant and its implications, cases of
particle in a one-dimensional box and one-dimensional harmonic oscillator.

Unit-5 Indistinguishability of particles and its consequences, Bose-Einstein & Fermi-Dirac
conditions, Concept of partition function, Derivation of Maxwell-Boltzmann, Bose-
Einstein and Fermi-Dirac Statistics, Limits of B-E and F-D statistics to M-B statistics.
Application of B-E statistics to black body radiation, Application of F-IJ statistics w free
electrons in a metal.

TEXT AND REFERENCE BOOKS:
1. B.B. Laud, "Introduction to Statistical Mechanics" (Memillan 1981)
2. F, Reif : "Statistical Physics” (Megraw-Hill, 1998).
3. K, Haung : "Statatistical Physics" (Wiley Eastern, 1988).
4, Thermal and statistical Physics: R.K. Singh, Y .M. Gupta and 5. Siveaman.
5. Statistical Physics: Berkeley Physics Course, Vol. 5
&. Physics {Part-2): Editor, Prof. B.P. Chandra, M.P, Hindi Granth Academy.
7. Heat and Thermodynamies: K.W. Zeemansky.
8. Thermal Physics: B.K. Aparwal.
9. Heat and Thermodynamics: Brij Lal and N_ Subramanyam.
10. Heat and Thermodynamics: Dayal, Verma and Pandey.
11. A Treatise on Heat: M.N. Saha and B.N. Snivastava.
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Paper-11
WAVES, ACOUSTICS AND OPTICS

Unit-1 Waves in media: Speed of transverse waves on uniform string, speed of longitudinal
waves in a fluid, cnergy density and energy transmission in waves. Waves over liguid
surface: gravity waves and ripples. Group velocity and phase velocity and relationship
berween them. Production and detection of ultrasomic and infrasonic waves and
applications.

Reflection, refraction and diffraction of sound : Acoustic impedance of a medium,
percentage reflection & refraction at a boundary, impedance matching for transducers,
diffraction of sound, principle of a sonar system, sound ranging,

Unit-2 Fermat's Principle of extremum path, the aplanatic points of a sphere and other
applications. Cardinal points ol an optical system, thick lens and lens combinations.
Lagrange equation of magnification, telescopic combinations, telephoto  lensaes,
Monochromatic aberrations and their reductions; aspherical mirrors and Schmidt
corrector plates, aplanatic points, oil immersion objectives. meniscus lens.

Optical instruments: Entrance and exil pupils, need for a mualtiple lens evepiece, common
types of evepieces, (Ramsdon and Hygen's eyepicces).

Unit-3 Interference of light: The principle of superpositions, two shit interference, coherence
requirement for the sources, optical path retardations, Conditions for sustained
interference, Theory of interference, Thin films. Mewton's rings and Michelson
interferometer and their applications its application for precision determinations of
wavelength, wavelength difference and the width of spectral lines. Multiple beam
interference in parallel film and Fabry-Perot interferometer. Rayleigh refractometer,
Twyman-Green interferometer and its uses,

Unit-4 Diffraction, Types of Diffraction, Fresnel's diffraction, half-peried zones, phasor diagram
and integral calculus methods, the intensity distribution, Zone plates, diffraction due to
straight edge, Fraunhofer diffraction due 1o a single slit and double slit, Diffraction at N-
Parallel slit, Plane Dilfraction grating, Rayleigh eriterion, resolving power of grating |
Prism, telescope.
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Unit-5

TEXT
1

[ = L TA ]

Polarized light and its mathematical representation, Production of polarized light by
reflection, refraction and scattering. Polarization by double refraction and Huygen's
theory, Micol prism, Retardation plates, Production and amalysis of circularly and
clliptically polarized light. Optical activity and Fresnel’s theory, Biguartz polarimeter.

Laser system: Basic properties of Lasers, coherence length and coherence time, spatial
coherence of a source, Einstein's A and B coefficients, Spontaneous and induced
emissions, conditions for laser action, population inversion, Types of Laser : Ruby and,
He-Ne laser and. Applications of laser : Application in communication, Holography and
Basics of non linear optics and Generation of Harmonic,

AND REFERENCE BOWOKS:

. MK Ghatak, ‘Physical Optics’
2.

D.P. Khandelwal, Optical and Atomic Physics' (Himalaya Publishing House, Bombay,
1988)

. KD, Moltev; 'Optics' {Oxford University Press)

. Sears: 'Optics’

. Jenkins and White: 'Fundamental of Optics’ (McGraw-Hill)

. B.B. Laud: Lasers and Non-linear Optics {Wiley Eastern 1985)
. Smith and Thomson: 'Optics' (John Wiley and Sons)

. Berkely Physics Courses: Val.-111, "Waves and Oscillations'

9.

I.G. Main, "Vibrations and Waves" (Cambridge University Press)

10. H.I. Pain: The Physics of Vibrations and Waves' (MacMillan 1975)

11. Text Book of Optics: B.K. Mathur

12. B.Sc. (Part [1) Physics: Editor: B.P. Chandra, M.P. Hindi Granth Academy.

13. F. Smith and J.H. Thomson, Manchester Physics series: optics (John wiley, 1971)
14. Born and Wolf : "Optics”.

15. Physical Optics: B. K. Mathur and T. P. Pandya.

16. A texibook of Optics: N, Subrahmanyam, Brjlal and M, N, Avadhanulu,

17, Geometrical and Physical Optics: Longhurst.

18, Introduction to Modern Optics: G. R. Fowels.

19. Optics: P. K. Srivastav.
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PRACTICALS

Minimum 16 (Eight from each group)
Experiments aut of the following or similar experiments of equal standard
Study of Brownian motion.
Study of adiabatic expansion of a gas.
Study of conversion of mechanical energy into heat.
Heating efTiciency of electrical kettle with varying voltage.
Study of temperature dependence of total radiation.
Study of temperature dependence of spectral density of radiation.
Resistance thermometry,
Thermo emf thermometry.
Conduction of heat through poor conductors of different geometries.
I[Il Experimental study of probability distribution for a two-option system using a

coloured dice.
11, Study of statistical distribution on nuclear disintegration data (GM counter used as a
black box).

12, Speed of waves on a stretched strings.
13, Studies on torsional waves in a lumped system.
14. Study of interference with two coherent source of sound.
15, Chilandi's figures with varying excitation and loading points.
16, Measurements of sound intensities with different situations,
17. Characteristics of a microphone-loudspeakers system
18. Designing an optical viewing system.
19. Study of monochromatic defects of images.
200, Determining the principle point of a combination of lenses.
21. Study of interference of light (biprism or wedge film).
22, Study of diffraction at a straight edge or a single slit.
23 Study of F-P etalon fringes.
24, Study of diffraction grating and its resolving power.
25, Resolving power of telescope system,
26. Polarization of light by reflection; also cos-squared law.
27. Study of optical rotation for any system.
28, Study of laser as a monochromatic coherent source.
29. Study of a divergence of laser beam.
30. Calculation of days between two dates of a year.
31. To check if riangle exists and the type of a triangles.
32. To find the sum of the sine and cosines series and print out the curve.
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33. To solve simultaneous equation by elimination method.

34. To prepare a mark-list of polynomials.

35, Fitting a straight line or a simple curve

36. Convert a given integer into binary and octal systems and vice versa .

37. Inverse of a matrix.

38. Spiral array.

TEXT AND REFERENCE BOOKS

1. P Khandelwal, Optics and Atomic physics (Himalaya Publishing house, Bombay
1088).

2. D.P. Khandelwal, A Laboratory Manual for Undergraduate Classes (Vani Publishing
House, New Delhi).

3. 8. Lipschutz and a Poe, Schaum’s outline of theory and Problems of Programming
with Fortran(McGraw-hill Book Company 1986).

4. C Dixon, Numerical Analysis .
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NEW CURRICULUM OF B.Se. PART I
CHEMISTRY

The new curriculum will comprise of three papers of 33, 33 and 34 marks each and practical
work of 50 marks. The Curriculum is 1o be completed in 180 working days as per UGC norms
and conforming to the directives of Govt. of Chhattisgarh. The theory papers are of 60 hrs. each
duration and practical work of 180 hrs duration.

Paper—1
INORGANIC CHEMISTRY 60 Hrs., Max Marks 33

UNIT-1
CHEMISTRY OF TRANSITION SERIES ELEMENTS
Transition Elements: Position in periodic table, electronic configuration, General Characteristics,
viz., atomic and ionic radii, variable oxidation states, ability to form complexes, formation of
coloured ons, magnetic moment . (spin only) and p.y and catalvtic behaviour. General
comparative treatmeni of 4d and 5d clements with their 3d analogues with respect to lonic radii,
oxidation states and magnetic properties.
UNIT-IL
A. Oxidation and Reduction: Redox potential, electrochemical series and its applications,
Principles involved in extraction of the elements.
B. COORDINATION COMPOUNDS: Wemner's theory and its experimental verification,
IUPAC nomenclaiure of coordination compounds, isomerism in coordination compounds.
Stereochemistry of complexes with 4 and & coordination numbers. Chelates, polynuclear
complexes,
UNIT-III
COORDINATION CHEMISTRY
Walence bond theory (inner and outer orbital complexes), electroneutrality principle and back
bonding. Crystal field theory, Crystal field splitting and stabilization energy, measurement of 10
Dy (Aq). CFSE in weak and strong fields, pairing energies, factors affecting the magnitude of 10
D (Aq, Ar). Octahedral vs, tetrahedral coordination.
UNIT-IYV
A. CHEMISTRY OF LANTHANIDE ELEMENTS
Electronic structure, oxidation states and ionic radii and lanthanide contraction, complex
formation, oceurrence and isolation, lanthanide compounds.
B. CHEMISTRY OF ACTINIDES



General features and chemistry of actinides, chemistry of separation of Np, Pu and Am from

uranium, similarities between the later actinides and the later lanthanides
UNIT-V
A. ACIDS BASES : Arthenius, Bronsted-Lowry, conjugate acids and bases, relative strengths of
acids and bascs, the Lux-flood, solvent system and Lewis concepts of acids and bases.
B. NON-AQUEOUS SOLYENTS
Physical properties of a solvent, types of solvents and their gencral characteristics, reaction in

non-aquecus solvents with reference to liguid ammonia and liquid sulphur dioxide, HF, HaS0y, ,

lonie liquids.

REFERENCE BOOKS

. Basic Inorganic Chemistry, F. A, Cotton, G, Wilkinson and P. L. Gaus, Wiley
. Concise Inorganic Chemistry, 1. [0, Lee, ELBS

Coneepis of Models of Inorganic Chemistry, B. Douglas, [, Me Daniel and J. Alexander,
John Wiley.,

Inorganic Chemistry, D. E. Shriver, P. W. Atkins and C. H. Langford, Oxford.

Inorganic Chemistry, W. W. Porterfield, Addison — Wiley,

Inorganic Chemistry, A, G, Sharp, ELBS.

Inorganic Chemistry, G, L. Miessler and D. A. Tarr, Préntice Hall,

Advanced Inorganic Chemistry, Satya Prakash.

Advanced Inorganic Chemistry, Agarwal and Agarwal

. Advanced Inorganic Chemistry, Puri, Sharma, 5. Naginchand

. Inorganic Chemistry, Madan, 5. Chand

. Aadhunik Akarbanic Rasavan, A. K. Shrivastav & P, C. Jain, Goel Pub

. Uchchattar Akarbanic Rasavan, satya Prakash & G. [0, Tuli., Shvamal Prakashan
. Uchchattar Akarbanic Rasayvan, Puri & Sharma

. Selected topic in Inorganic Chemistry by Madan Malik & Tuli, 8. Chand.



Paper—11
ORGANIC CHEMISTRY 60 Hrs., Max Marks 33

UNIT-1

CHEMISTRY OF ORGANIC HALIDES

Alkyl halides: Methods of preparation. nucleophilic substitution reactions — Syl S32 and Sy

mechanisms with stereochemical aspects and effect of solvent ete.; nucleophilic substitution, elimination

reactions.

Aryl halides: Preparation, including preparation from diazonium salts, Nucleophilic Aromatic

Substitution; SNAr, Benzyne mechanism. Relative reactivity of alkyl, allyl'benzyl, vinyl and aryl halides

towards nucleophilic substitution reactions.

UNIT-IT

ALCOHOLS

Ao Alcohols: Nomenclature, preparation, properties and relative reactivity of 17, 279, 3% alcohols,
Bouvaelt-Blanc Reduction for the preparation of aleohols, Dihydric alcohols — methods of
formation, chemical reactions of vicinal glycols, oxidative cleavage [P{OAc)s and HIO4) and
pinacol-pinacolone rearrangement.

B. Trihydric alcohols - Nomenclature, methods of formation, chemical reactions of glycerol.

PHENOLS
A. Structure and bonding in phenols, physical properties and acidic character, Comparative acidic

strength of aleohols and phenols, acylation and carboxylation.
B. DMechanism of Fries rearrangement. Claisen rearrangement, Gatterman svnthesis, Hauben-Hoesh

reaction, Lederer-Manasse reaction and Keimer-Tiemann reaction.

UNIT-III

ALDEHYDES AND KETONES

A. Momenclature, structure and reactivity of carbonyl group. Gencral methods of preparation of
aldehydes and ketones.
Mechanism of nucleophilic addition to carbonyl groups: Benzoin, Aldol. Perkin and Knoevenagel
condensation, Condensation with ammonia and its derivatives, Wittig reaction, Mannich reaction,
Beckmann and Benzil- Benzilic rearrangement,

B. Use of acetate as protecting group, Oxidation of aldehydes, Baeyer-Villiger oxidation of ketones,
Cannizzaro reaction, MPV, Clemmensen reduction, Wolf-Kishner reaction, LiAlH; and NaBH.

reduction. Halogenation of enolizable ketones, An introduction to a,f-unsaturated aldehydes and



ketones.

UNIT-1V

A. CARBOXYLIC ACIDS
Preparation, Structure and bonding, Physical and chemical properties including, acidity of
carboxylic acids, effects of substituents on acid strength, Hell-Volhard Zeilinsky reaction.
Reduction of carboxyvlic groups, Mechanism of decarboxylation.
Di carboxylic acids: Methods of formation and effect of heat and dehydrating agents, Hydroxyacids.

B. CARBOXYLIC ACID DERIVATIVES
Structure of acid chlorides, esters, amides and acid anhydrides, Relative stability of acyl derivatives,
Physical properties, inter-conversion of acid derivatives by nucleophilic acyl substitution,
Mechanism of acid and base catalyzed esterification and hydrolysis.

UNIT-V

ORGANIC COMPOUNDS OF NITROGEN

A. Preparation of nitroalkanes and nitroarenes. Chemical reactions of nitroalkanes. Mechanism of
nucleophilic substitution in nitroarenes and their reduction in acidic, neutral and alkaline medium,

B. Reactivity, structure and nomenclature of amines, physical properties. Stereochemistry of amines.
Separation of mixture of primary, secondary and tertiary amines. Structural features affecting
basicity of amines. Preparation of alkyl and aryl amines (reduction of nitro compounds and nitriles),
reductive amination of aldehydic and ketonic compounds. Gabriel-Phthalimide reaction, Hofmann-
Bromamide reaction, Reactions of amines, electrophilic aromatic substitution of aryl amines,
Reaction of amines with nitrous acid. Synthetic transformations of aryl diazonium salts, Azo
coupling.

REFERENCE BOOKS

1. Organic Chemistry, Morrison and Boyd, Prentice-Hall.

Organic Chemistry, L. G. Wade Jr. Prentice Hall.

Fundamentals of Organic Chemistry, Solomons, John Wiley.

Organic Chemistry, Vol L 1L T 5. M. Mukherjee, S. P. Singh and R. P. Kapoor, Wiley
Easters (New Agpe).
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8. Organic Chemistry, Bahl and Bahl.
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10, Carbanic Rasayan, Bahl and Bahl.

11. Carbanic Rasayan, R. N. Singh, 5. M. |. Gupta, M. M. Bakidia & 5. K. Wadhwa.
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Paper—T11
PHYSICAL CHEMISTRY 60 Hrs., Max Marks 34
UNIT-1
A. THERMODYNAMICS-I
Intensive and extensive variables; stale and path functions; isolated, closed and open

systems; Zeroth law of thermodynamies. First law: Concept of heat, work, internal energy
and statement of first law; enthalpy, Relation between heal capacities, caleulations of g, w,
U and H for reversible, irreversible and free expansion of pases under isothermal and
adiabatic conditions. Joule-Thompson expansion, inversion temperaiure of gases, expansion
of ideal gases under isothermal and adiabatic condition

B. THERMO CHEMISTRY
Thermochemistry, Laws of Thermochemistry, Heats of reactions, standard states; enthalpy

of formation of molecules and ions and enthalpy of combustion and its applications:
calculation of bond energy, bond dissociation energy and resonance energy  from
thermochemical data, effect of temperature | Kirchhoft™s equations) and pressure on enthalpy
of reactions, Adiabatic flame temperature, explosion temperature,

UNIT-II

A. THERMODYNAMICS-IT
Second Law of Thermodynamics: Spontancous process, Second law, Statement of Camot
eyvele and efficiency of heat engine, Camnot’s theorem, thermodynamic state of temperature.
Concept of entropy: Entropy change in a reversible and irreversible process, entropy change
in isothermal reversible expansion of an ideal gas, entropy change in isothermal mixing of
ideal gases, physical signification of entropy, Molecular and statistical interpretation of
entropy.

B. Gibbs and Helmholtz free energy, variation of G and A with pressure, volume. temperature.
Gibbs-Helmholtz  equation, Maxwell relations, Elementary idea of Third law of

Thermodynamiecs, concept of residual entropy, calculation of absolute entropy of molecule.



UNI
A

Tl
CHEMICAL EQUILIBRIUM

Criteria of thermodynamic equilibrium, depree of advancement of reaction, chemical
equilibria in ideal pgases. Concept of Fugacity, Thermodynamic derivation of relation
between Ciibbs free energy of reaction and reaction quotient. Coupling of exergonic and
endergonic reactions. Equilibrium constants and  their guantitative dependence on
temperature, pressure and concentration. Thermodynamic derivation of relations between
the various equilibrium constants Kp, Kc and Kx. Le Chatelier principle (guantitative

treatment), Equilibrium between ideal gas and a pure condensed phase.

B IONIC EQUILIBRIA
lonization of weak acids and bases, pH scale, common ion effect; dissociation constants of
mone pridic acids (exact treatment). Salt hydrolysis-caleulation of hydrolysis constant,
degree of hydrolysis and pH for different salts, Buffer solutions; derivation of Henderson
equation and its applications, Solubility and selubility product of spanngly seluble salis —
applications of solubility product principle.

UNIT-IV

PHASE EQUILIBRIUM

A. Phase rule, Phase, component and degree of freedom, derivation of Gibbs phase rule,
Clausius-Claperon equation and its applications (o Solid-Liguid, Liguid-Vapor and solid-
Vapor, limitation of phase rule, applications of phase rule to one component system: Water
system and sulphur system.
Application of phase rule to two component system: Ph-Ag system, desilverization of lead,
Zn-Mg system Ferric chloride-water system, congruent and incongreent, melting point and
eutectic point.
Three component system: Solid solution liquid pairs.

B. Nemst distribution law, Henry's law, application, solvent extraction

UNIT V

PHOTOCHEMISTRY

Characteristics of electromagnetic radiation, Interaction of radiation with matter, difference

between thermal and photochemical processes, Lambert-Beer's law and its limitations, physical

significance of absorption coefficienis. Laws of photochemistry: Grothus-Drapper law, Stark-

Einstein law, quantum vield, actinometry, examples of low and high guantum vields,

Phot

ochemical equilibrium and the differential rate of photochemical reactions, Quenching, Role

of photochemical reaction in biochemical process.




Jablonski diagram depicting various process oceurring in the excited state, qualitative description
of fluorescence, phosphorescence, non-radiative processes (intemal comversion, intersystem
crossing), photosensitized  reactions, energy transfer processes  {simple  examples),

photostationary states, Chemiluminescence.
REFERENCE BOOKS

Physical Chemistry, G. M. Barrow, International student edition, McGraw Hill.
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Bhautik Rasayan, Puri, Sharma and Pathania, Vishal Publishing Company.
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Paper —IV
LABORATORY COURSE

INORGANIC CHEMISTRY
Qualitative semimicro analysis of mixtures containing 5 radicals. Emphasis should be given to
the understanding of the chemistry of different reactions. The following radicals are suggested:

CO:", NOy , 8%, S0:7,5:0:7, CH;COO, F,CI, B, T, NOy, BO:™, G047, PO, NHY'
K, PoY, cu®, od®, B, se®t, s, Fel, A, o, Znt, M, Co®', Ni®'L Ba, 8¢, e,
Mgz'.

Mixtures should preferably contain one interfering anion. or insoluble component (BaSCy,
SrS04, PhSO,, CaF; or AlyO;) or combination of anions e.g. COy™ and S05°, NOy and NOy,
CI, B, and T

Volumetric analysis

{a) Determination of acetic acid in commercial vinegar using MaOH.

(b} Determination of alkali content-antacid tablet using HCIL.



<) Estimation of caleium content in chalk as calcium oxalate by permanganometry.
{d) Estimation of hardness of water by EDTA.

i) Estimation of ferrous & ferric by dichromate method.

(fy Estimation of copper using thiosulphate.

Principles involved in chromatographic separations. Paper chromatographic separation of
following metal ions: i. Ni (1I) and Co (1) ii. Fe (I11) and Al (I}

ORGANIC CHEMISTRY

Detection of elements (X, N, S).
Chualitative analysis of unknown organic compounds containing simple functional groups

{aleohols, carboxylic acids, phenols, nitro, amine, amide, and carbony] compounds,
carbohydrates)
Preparation of Organic Compounds;
(1) m-dinitrobenzene, (1) Acetanilide, (1) Bromo/Nitro-acetanilide, (v} Owadation of
primary alcohols-Benzoic acid from benzylacohol, (v) azo dye.

PHYSICAL CHEMISTRY

Transition Temperature

Determination of the transition temperature of the given substance by thermometric!
dialometric method (e.g. MaCly 4H; 0/SrBr;. 2H,0).

Thermochemistry

Determination of 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).
Determination of heal capacity of the calorimeter and enthalpy of neutralization of
hydrochloric acid with sodium hydroxide.

To determing the solubility of benzoic acid at different temperature and o determine AH
of the dissolution process.

To determine the enthalpy of neutralization of a weak acid/ weak base versus strong base/
strong acid and determine the enthalpy of ionization of the weak acid/ weak base.

To determine the enthalpy of solution of solid caleium chloride and calculate the lattice
energy of caleium chloride from its enthalpy data using Born Haber cycle.



Phase Equilibrium

To siudy the effect of a solute {e.p. NaCl, Succinic acid) on the critical solution
temperature of two partially miscible liguids (e.g. phenol-water system) and to determing
the concentration of that solute in the given phenol-water system.
To construct the phase diagram of two component system (e.g. diphenylamine-
benzophenone) by cooling curve method,
Distribution of acelie/ benzoic acid between water and cyclohexane.
Study the equilibrium of at least one of the following reactions by the distribution
method:

(i) Ta(aq) + T — T3 (ag)™

(i) Cu®"{aq) + nNH: — Cu(NH;)n

Molecular Weight Determination

Determination of molecular weight by Rast Camphor and Landsburger method.

Note: Experiments may be added/ deleted subject to availability of time and facilities.

Reference Books

1.
2

Mann, F.G. & Saunders, B.C. Practical Organic Chemistry, Pearson Education {2009)
Furnizss, B.S., Hannaford, A.J, Smith, P.W.G. & Tatchell, AR, Practical Orpanic
Chemistry, 5th Ed. Pearson (2012)

Ahluwalia, V.K. & Agparwal, R. Comprehensive Practical Orpanic Chemistry:
Preparation and Quantitative Analysis, University Press (2000). 22

Ahluwalia, V.K. & Dhingra, 5. Comprehensive Practical Organic Chemistry: Qualitative
Analysis, University Press {2000).

. Khosla, B, [.; Garg, V. C. & Gulati, A. Senior Practical Physical Chemistry, R. Chand &

Co.: New Delhi (2011). Garland, C. W.; Nibler, J. W. & Shoemaker, [, P. Experiments
in Physical Chemistry 8th Ed.; MceGraw-Hill: New York {2003).

Halpern, A. M. & MecBane, . C. Experimental Physical Chemistry 3rd Ed.; W.H.
Freeman & Co.: New York



Hrs.5 PRACTICAL EXAMINATION M.MLF0

Three Experiments are 1o be performed,
1. Inorganic — Qualitative semimicro analysis of mixtures. 12 marks
OR
One experiment from synthesis and analysis by preparing the standard solution.
2. (a) Identification of the given organic compound & determine its M.PL/B.PL
& marks
(b} Determination of Rf value and identification of organic compounds by paper

chromatography. 6 marks
3. Any one physical experiment that can be completed in two hours including

calculations,

12 marks
4. Viva 10 marks
5. Sessional 04 marks

In case of Ex-Students one marks will be added to each of the experiment.



COMPUTER SCIENCE
PAPER - I
COMPUTER HARDWARE
(Paper Code - 08E5)

Duration 3 hours Max.Marks 50

ATM -

OBJECT

N.B. :

ONIT-I

[NIT-TT

[NIT-TTT

ONIT-V

B.Sc.-IT

The amphasis in an the desing concepts & orgemisational details of the common PC,
leauing the complicated electronics of the system of the computer Engineers.

OF THE COURSE -

1 To introduce the overall orgamisation of the microcomputers.

2 To introduce the conmon peripheral devices used in conpuibers.

i To introduce the hardware components, use of micro processcr and fimction of
Since the comuter organisation stdy is very vast & camplicated, so the study is
restricted to aly the desaription and wderstanding part, fence the paper setter is
requested to kesp this inportant factor in mind.

CLASSIFICATION AND ORGANIZATION OF COMPUTERS

Digital and analog camputers and its evolution. Mejor components of digital computers;
Memory addressing capability of CPU; word length and processing spesd of conputes.
Microprocessors single chip microcomputers; large and small computers. Users
interface Hardware software and fivmware. multl programming mailti user system.
Durb smart and intelligent terminals computer network and multi processing, IAN
parallel processing. Flim's classification of camputers. Computer flow and data flow
corputers.

CENTRAL PROCESSING UNIT.

CHJ crgenization, AT control wnit registers. Instructions for INTEL 8085, Instruction
word size, Various addressing mode interrupts and exceptions, same special Control
signals and I,/0 devices. Instruction cycle fetch and execute gperation, time Diacram,
data flow.

MEMORY OF COMPUTERS.

Main memory secondary memcry, backup memory, cache memory; real and virtual
Memory Semiconductor memory. Memory controller and magnetic memcry; RAM;
disks, gptical disks Magnetic bubble memory; TRSD, destructive and non destructive.
readout. Program of data Memory and MMU.

I/0 DEVICES.

I/0 devices of mico omircller; moocsssms.  1/0 devicess, printer, plocter, other aic
pit devices, I/0 port serial data tramefer schare, Micro omtroller, signal processor,
I/0 processor I/0 processor  arithmetic processor.

SYSTEM SOFTWARE AND PROGRAMMING TECHNIQUE.

ML, AL, HIL, stac subroutine debugging of programs macro, micro programming,
Program Design, software development, flow & cheot multl programming, muiltiuser,
muilti tasking Protection, operating system and ubility program, application package.

(49)



RECOMMENDED BOOKS :

1 Computer Fundamentals :  Architecture and Organization - By B.Ram (Wilwy East-
am Tid. )

2 Computers Today - By Donal H. Sanders
3 Computers Fundamental - By Rajaraman.
4 IEM PC - XT Clones - By Govinda Rajalu

FAPER - II

SOFTWARE

(Paper Code - 0856)

AIM - Introducticn to the web-language-HIML & problem sclving throgh the concept of

chiject oriented programming.
OBJECT OF THE COURSE -
1 To imtroduce the infermet & web related tedmology & lesm the intricacies of web-page
designing using HIML.
2 To introduce the cbject oriented programming conospt using C++ language.
£ To introduce the problem solving methodology using the C++ programming features.
N.E. : Eaminers are requested to prepare unit-wise Questions papers.
INIT-T HTMI. BASICS & WEE SITE DESIGN PRINCIPLES

Concept of a Web Site, Web Standards, What is HIML? HIML Versions, Naming
Scheme for HIML Documents HIML document/file, HIML Editor , Explanaticn
of the Structure of the harepage , Elaments in HIML Documents HIML Tags, Basic
HIML Tags, Comment tag in HIML, Viewing the Source of a web page, How to
download the web page source? XHIML, CSS, Extensible Marlup Language (¥ML),
Extensible Style sheet language (¥SL), Sare tips for designing web pages, HIML
Doourent  Structure. HIML Dooument Structure-Head Section, Illustration of
Document Structure, <BASE> Element , <ISINDEX> Element, <LINK> Element ,META,
<TITLE> Element,<SCRIPT> Element ,Practical ZApplications, HIML Document
Structure-Body Section:-Body elements and its attributes: Backoround; Background
blor; Text; Link; Active Link (ALTNK) ; Visited Link (VLINE) ; Ieft mergin; Top mergin,
Crganization of Elements in the BCOY of the dooment: Text Block Elewents; Text
Enphasis Elements; Special Elements — Hypertext Anchors; Character-ILevel
Elaments; Character References ,Text Block Elements: HR (Horizontal Idne); Hn
(Headings) ; P (Paragraph); Lists; ADDRESS ; BLOCKQUCTE; TABLE; DIV (HIML

3.2 and upl ; PRE (Preformatted); FORM ,Text Emphasis Elements, Special
Elements — Hypertext Anchors ,Character-Ievel Elements: line breaks (BRE) and
Images (IMG), Lists , ADDRESS Element, BLOCKQUCTE Element, TAELE

Element, COMMENTS in HTML ,CHARACTER Emphasis Modes, Logical & Physical
Styles, Netscape, Microsoft and Advanced Standard Elements List, FONT,
BASEFONT and CENTER.

INIT-IT IMAGE, INTERNAL AND EXTERNAL LINKING BETWEEN WEBPAGES

Netscape, Microsoft and RAdvanced Standard Elements List, FONT, BASEFCNT and
CENTER Insertion of images using the elavent IME (Attrilbutes: SRC (Scurce),

B.Sc.-IT (50



UNIT-IIT

WIDTH, HEIGHT, RALT (Alternatiwve), ALI@N),IM5 (In-line Images) Element and
Artrilutes; Illustrations of IMG Aligment, Image as Hypertext Anchor, Intermal and
External Linking between Web Pages Hypertext AZnchors ,HREEF in Anchors ,Links
to a Particular Place in a Docurent ,NAME attribute in am Anchor ,Targeting NAME
Pnchors [ TTTLE attrilute, Practical IT Epplication Designing web pages links with
each other, Designing Frames in HIML. Practical exanples.

INTRODUCTION TO QOP

Adventages of OOP, The Object Oriented PEpproach, Characteristics of doject
ariented languages- Coject, Classes, Inmheritamoe, Reussbility, Polymorphdsm and
Cttx

Function: Fmction Declaration, Calling Faction, Function Defines, Passing
Argurent to function, Passing Constant, Passing Value, Reference Argument,
retuming by reference, Inline Amnction, FRnction Overleoading, Default Rrgurents in
furction.

OBJECT CLASSES AND INHERITANCE

Ooject and Class, Using the class, class oxstructor, class destructors, doject as
finction argument ,oopy constructor | struct and classes |, arvay as class marber,
Static Class Data, Static Marber Rnctions, , Friend fimction, Friend class, operator
overloading. Type of interitance, Base class, Derive class. FRocess Specifier:
protected. Finction Overriding, member function, String, Template Function.
POINTERS AND VIRTUAL FUNCTION

pointers: & and * goerator pointer varisbles, .pointer to pointer, woid pointer, pointer
and array, pointer and fumction, pointer and string, memory menagement, new and
delete, pointer to doject, this pointer Virbml Rnction: Virtual Roction, Virosl
merber finction, accesses with pointer,pure wvirtual fimction

File and Stream: C++ streams, C++ Manipulators, Stream class, string I/0, dar
I/0, oject I/0, I/0 with miltiple doiect, Disk I/0,

RECOMMENDED BOOKS

1 Introduction to HIML : Kamlesh Agarwala, O.P.Vyas, Pratesk
A. BAgprawala (Kitsb Mshal Publication)

2 Let us C++ : ¥. Fanetkar B.P.B Publication

3 Programming in C++ : E. Balaguruswami

4 Mastering in C++ : Venu Gopal

5  Object Oriented Programming in Cs+ : Iafore R, Galgotia Publications.



