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NEW CURRICULUM OF B.Sc. PART |

CHEMISTRY
I'he new currleulam will comprise of Three theory papers of 33, 33 and 34 marks each and
practical work of 50 marks. The curricuram is to be completed in 180 working days as per the
UGC norms & conforming to the dirsetives of the Gowt. of Chhattisgarh. The theory papers are of
60 hes each duration and the practical work of 180 hrs duration.

PAPER I

INORGANIC CHEMISTRY
M.M.33

UNIT-1
A ATOMIC STRUCTURE
Bohr's theory, its limitation and atomic spectrum of hydrogen atom, General idea of de-Broglie
matter-waves, Heisenberg uncertainty principle, Schridinger wave eguation, significance of ‘¥
and ¥, radial & anpular wave functions and probability distribution curves, quantum numbers,
Atomic orbital and shapes of s, p. d orbitals, Aufbau and Pauli exclusion principles, Hund's
Multiplicity rule, electronic configuration of the elements,
B. PERIODIC PROPERTIES
Detgiled discussion of the following periodic properties of the elements. with reference to s and
p-block. Trends in periodic table and applications in predicting and explaining the chemical
behavior,

#) Atomic and jonic radii,

b} [onization enthalpy,

¢} Electron gain enthalpy,

d} Electronegativity, Pauling’s, Mulliken's, Allred Rochow's scales.

¢} Effective nuclear charge, shielding or screening effect, Slater rules, variation of

effective nuclear charge in penodic table.

UNIT-11

CHEMICAL BONDING 1

lonic bond: lonic Solids - lonic structures, radivs ratio & co-ordination number, limilation of
radius ratio rule, latice defects. semiconductors, lamice energy Born- Haber cyele; Solvation



energy and solubility of tonic solids, polarising power & polarisabilitry of ions, Fajans rule, lonic
character in covalent compounds; Bond moment and dipole moment, Percentage fonic character
from dipole moment and electronegatiity difference, Metallic bond-free ¢lectron, Valence bond
& band theories.

UNIT-IIN

CHEMICALBONDING 11

Covalent bond; Lewis structure, Valence bond theory and its limitations, Concept of
hybridization, Energetics of hybridization. equivalent and non-equivalent hybrid orbitals,
Valence shell electron pair repulsion theory (VSEPR), shapes of the following simple molecules
and ions containing loné pairs and bond pairs of electrons: Hz0, NH;, PCL, PCls Ske, HaO',
5Fy. ClIFy, and ICly" Molecular orbital theory. Bond order and bond strength, Molecular orbial
diagrams of diatomic and simple polviomic molecules Ny, Os, Fz, CO, NG,

UNIT-IV
A, s-BLOCK ELEMENTS
General concepls on group relationships and pradation properties, Comparative study, salient

features of hydrides, solvation & complexation lendencies ineluding their function in biosystems
and introduction to alkyl & aryls, Derivatives of alkali and alkaline carth metals

B. p-BLOCK ELEMENTS

Gieneral concepes on group relationships and gradatiom properties. Halides, hydrides, oxides and
oxyacids of Boron, Aluminum, Niwvogen and Phosphorus. Boranes, borazines, fullerenes,
graphene and silicates, interhalogens and pseudohalogens.

LNIT-V
A CHEMISTRY OF NOBLE GASES
Chemical properties of the noble gases, chemistry of  xenon, structure, bonding in xenon

compounds

B. THEORETICAL PRINCIPLES IN QUALITATIVE ANMALYSIS (H:5 SCHEME})

Basic principles involved in the analysis of cations and anions and solubility products, common
ion effect. Principles involved in separation of cations into groups and choice of group reagents,
Interfering anions {fMuoride, borate, oxalate and phosphate) and need to remove them after Group
1.



REFERENCE BOOKS:

. Lee. ). D. Concise Inorganic Chemistry ELBS, 1991,

Douglas. B.E. and McDraniel, D.H. Concepts & Models of Inorganic Chemistry Oxford, 1970
Atkins, P.W. & Paula. 1. Physical Chemistry, 10th Ed., Oxford University Press, 2014,

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

Rodger, G.E. Inorganic and Solid State Chemistry, Cengage Learning India Edition, 2002,
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Puri, B, K.. Sharma, L. R. and Kalia, K. C.. Principles of Inorganic Chemistry., Milestone
Publishers! Vishal Publishing Co.: 33rd Edition 2016
7. Madan, B. D. Modem Inorganic Chemistry, S Chand Publishing. 1987.

PAPER: 11
ORGANIC CHEMISTRY

UNIT-1 BASICS OF ORGANIC CHEMISTRY

Hybridization. Shapes of molecules, Influence of hybridization on bond properties. Electronic
Displacements: Inductive, electromeric, resonance and mesomerie effects, hyperconjupgation and
their applications; Dipole moment. Electrophiles and Nueleophiles; Nucleophilicity and basicity;
Homolytic and Heterolyfic cleavape, Generation, shape and relative stability of Carbocations,
Carbanions, Free radicals. Carbenes and Nitrenes. Introduction to tvpes of organic reactions:
Addition, Elimination and Substitution reactions,

UNIT-1T INTRODUCTION TO STEREOCHEMISTRY

Optical [somerism: Optical Activity, Specific Rotation, Chirality/Asymmetry, Enanliomers,
Molecules with two or more chiral-centres, Diastereoisomers, meso compounds, Relative and
absolute comfipuration: Fischer, Wewmann and Sawhorse Projection formulac and their
interconversions; Erythrose and threose, IVL, &1 system of nomenclature. Cahn-lngold-Prelog
system of nomenclature (C.LP rules), R/S nomenclature. Geometrical isomerism: cis-irans, syn-

anti and EXF notations,

UNIT-II CONFORMATIONAL ANALYSIS OF ALKANES

Conformational analvsis of alkanes. ethane, butane, cwelohexane and sugars, Relative stability
and Energy diagrams. Types of cycloalkancs and their relative stabilily, Baeyer strain theory:
Thicory of strainless rings. Chair, Boat and Twist boat conformation of cyclohexans with energy

diagrams; Relative stability of mono-substituted cycloalkanes and disubstituted eyclohexane.



UNIT-IV CHEMISTRY OF ALIPHATIC HYDROCARBONS

A. Carbon-Carhon sigma (a) bonds

Chemistry of alkanes: Formation of alkanes, Wurtz Reaction, Wurtz-Fittig Reaction, Free radical
substitutions: Halogenation-relative reactivity and selectivity.

B. Carbon-Carbon Pi (a) bonds:

Formation of alkenes and alkvnes by elimination reactions. Mechanism of Ei.. E2, Elch
reactions. Savizefl and Hofmann eliminations.

Reactions of alkenes: Electrophilic additions and mechanisms (Markownikoff! Anti -
Markownikell addition), mechanism of  oxymercuration-demercuration,  hydroboration-
oxidation, ozonolysis, reduction (catalytic and chemical), syn and anti-hydroxylation {oxidation).
1.2-and 1 4-addition reactions in conjugated dienes and, Diels-Alder reaction: Allylic and
bengylic bromination and mechanism, e.g. propene, | -butene, toluene, ethyl benzene.

Reactions of alkynes: Acidity, Electrophilic and Nucleophilic additions. Hydration 1o form
carbonyl compounds, Alkyvlation of terminal alkynes.

UNIT-¥ AROMATIC HYDROCARBONS

Aromaticity: Hilekel's rule, aromatic character of arénes, eyelie carbocations carbanions and
heteroeyelic  compounds  with  suitable  examples.  Electrophilic  aromatic  substitution:
halogenation, nitration, sulphonation  and  Friedef-Crafi’s alkylation/acylation with  their

mechanism. Directive effects of the groups.

REFERENCE BOOKS:

. Mormisem. R. N, & Boyd, R. N, Organic Chemistry, Dorling Kindersley (India) Pvt.
Ltd.{Pearson Education).

2. Finar. I. L. Organic Chemisiry (Voelume 1), Dorling Kindersley (India) Pvi. Lid. (Pearson
Education).

3. Finar, 1. L. Organic Chemistry (Volume 2: Stereochemisiry and the Chemistry of Natural
Products), Dorling Kindersley (India) Pvt. Ltd. ( Pearson Education),

4. Eliel, E. L. &Wilen. 8. H. Stercochemistry of Organic Compounds. Wiley: London,
1964



5. Kalsi; P. 5. Stereochemistry Conformation and Mechanism, New Age Intemational,

2003,

6. McMurey, LE. Fundamentals of Organic Chemistry, 7th Ed. Cengage Learning India
Edition, 2013,

7. Urganic Chenustry, Paula Y. Bruice, 2nd Edition. Prentice-Hall, International Edition
(199%8),

8. A Guide Book of Reaction Mechanism by Peter Sykes.

PAPER - 111
PHYSICAL CHEMISTRY M.M. 34
LNIT-I
MATHEMATICAL CONCEPTS FOR CHEMIST
Basic Mathematical Concepts: Logarithmic relations, curve sketching, linear graphs. Propertics
aof straight line, slope and intercept, Functions, Differentiation of functions, maxima and minima;
integrals: ordinary differential equations; vectors and matrices; determinants; Permutation and

combination and probability theory, Significant figures and their applications,

UNIT-11

GASEOUS STATE CHEMISTRY

Kinetic molecular model of a gas; postulates and denwvation of the Kinetic gas equation; collision
frequency; collision diameter; mean free path: Maxwell distribution and its use in evaluating
molecular velocitics (average, root mean square and most probable) and average kinctic encrgy,
law of equipartition of energy, degrees of freedom and molecular basis of heat capacities. Joule
Thompson effect, Liguification of Gases.

Behaviour of real pases: Deviations from ideal gas behaviour, compressibility factor (Z), and its
varigtion with pressure and temperature for differemt gases. Causes of deviation from ideal
behaviour, van der Waals equation of state, its derivation and application in explaining real gas
behaviour, calculation of Boyle temperature. Isotherms of real gases and their comparison with
van der Waals isotherms, continuity of siates, eritical state. relation between critical constants

and van der Waals constants, law of corresponding states.

LINIT-111



A. LIQUID STATE CHEMISTRY

Intermolecular forces, magnitude of intermolecular force, structure of liquids. Properlies of
liguids, viscosity and surface tension,

B. COLLOIDS and SURFACE CHEMISTRY

Classification, Optical, Kinetic and Electrical Properties of colloids, Coagulation, Hardy Schulze
law, floceulation value, Protection, Gold number, Emulsion, micelles and types. Gel. Syneresis
and thixotrophy, Application of colloids.

Physical adsorption, chemisorption, adsorption isotherms ( Langmuir-and Freundlich), Nature of
adsorbed state. Qualitative discussion of BET.

UNIT-1V

SOLID STATE CHEMISTRY

Nature of the solid state, law of constancy of interfacial angles, law of rational indices. Miller
indices, clementary ideas of symmetry, symmetry clements and symmetry operations, qualitative
idea of point and space groups. seven crystal sysvems and founeen Bravais latices; X-ray
diffraction, Brage's law, a simple account of rotating crystal method and powder patiern method.

Crystal defects.

UNIT-V

A. CHEMICAL KINETICS

Rate of reaction, Factors influencing rate of reaction, rate law, rate constant, Order and
molecularity of reactions. rate determining step, Zero, First and Second order reactions, Rate and
Rate Law. methods of determining order of reaction. Chain reactions.

Temperature dependence of reaction rate, Arthenius theory, Physical significance of Activation
energy. collision theory, demerits of collision theorw, non mathematical concept of transition
state theory,

B. CATALYSIS

Homogeneous-and Heterogeneous Catalysis. types of catalyst, charscteristic of catalyst, Enzvme
catatvsed reactions, Micellar catatysed reactions, Industrial applications of Catalysis,

REFERENCE BOOKS:
l. Atkins, P. W. & Paula, J. de Atkin's Physical Chemistry 10th Ed., Oxford Tlniversity
Pross (2004).
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Ball, D, W, Physical Chemistry Thomson Press, India (2007).

Castellan, G. W. Physical Chemistry 4ih Ed. MNarosa (2004).

Mortimer, R, G, Physical Chemistry 3rd Ed. Elsevier: NOIDA, UP (2009},
Engel, T. & Reid, P. Physical Chemistry 3rd Ed. Pearson (2013).

Sl L A

Publishing Co.. 47th Ed. (20186).

Puri, B.R., Sharma, L. R. and Pathania, M.5,, Principles of Fhysical Chemistry, Vishal

7. Bahl. A., Bahl. B.5. and Tuli. G.D. Essentials of Physical Chemistry, S Chand Publishers

{2010,
8. Rakshit P.C.. Physical Chemistry. Sarat Book House Ed. (20014).
9,  Singh B, Mathematics for Chemist, Pragati Publications.

PAPER -1V
LABOBATORY COURSE

INORGANIC CHEMISTRY

A, Semi-micro goalitative analysis (using H:S ar other methods) of mixtures - not more than four
ionic species (two anions and two cations. excluding interfering, insoluble salis) out of the

following:

Cations : NH.{. PO, Bi*, Co®*, Cd¥, Fe¥, A1, Co™. Ni**, Mn™_ Zn™", Ba®" 8¢, Ca®', Na'

Anions : CO;™ , §%, 805%, 8,057, NOy, CHLCOU, €I, Br, I, NOy, S04*
iSpot tests may be carried out wherever feasible)
B. Acid-Base Titrations

« Standardization of sodium hydroxide by oxalic acid solution,

*  Determination of strength of HCL solution using sodium hydroxide as intermediate.
= FEstimation of carbonate and hydroxide present 1ogether in mixture.

«  Estimation of carbonate and Bicarbonate present together in a mixture.

+  Estimation of free alkali present in different soaps/detergents

C. Redox Titrations

s  Standardization of KMn0), by oxalic acid solution,
o  Estimation of Fe(ll) using standardized KMnOy solution.
e Estimation of oxalic acid and sodium oxalale im a given mixiure.

+ FEstimation of Fe(ll} with KsCr20: using intemal (diphenylamine, anthranilic acid) and

external indicator,

. Indo ! ledimetric Titrations

» Estimation of Cu(ll) and KsCrs0; using sodium thiosulphate solution jodimetrically:
« FEstimation of {a} arsenite and (b) antimony iodimetrcally,



« Estimation of available chlorine in bleaching powder iodometrically.
# Estimation of Copper-and lron in mixture by standard solution of K;Crs(d: using sodium
thiosulphate salution as titrants,

ORGANIC CHEMISTRY

1, Demonstration of laboratory Glasswares and Eguipmenis.

2. Calibration of the thermometer. 80°-82" (Maphthalene), 113.5°-114" (Acetanilide),
132.5%-1337 (Urea). 1007 (Distilled Water).)

3. Purification of organic compounds by erysiallization using different solvents.

*  Phihalic acid from hot water (using fluted fiker paper and stemless funnel).
o Acetanilide from boiling water,
¢  Naphthalene from ethanol.
¢ Benzoic scid from water,
4. Determination of the melting points of organic compounds.

Naphthalene 80°-82", Benzoic acid 121.5™-122", Urca 132.5°133" Succinic acid 184.5™
1B5%, Cinnamic aeid 132.5°-133°, Salicylic acid 157.5°-158°, Acetanilide 113.5°-114°,
m-Dinitrobenzene 907, p-Dichlorobenzens 527, Aspirin 1357,
5. Effeet of impurities on the melting paint — mixed melting point of two unknown organic
compounds,
o LUlrea — Cinnamic acid mixture of variows compositions (1:4, 1:1, 4:1),
6. Determination of boiling point of liquid compounds. (boiling point lower than and moere
than 100 °C by distillation and capillary method).
s Fihanol 78°, Cyvelohexane 81.4°, Toluene 110.6”. Benzene 807,
i.  Distillation (Demonstration)
= Simple distillation of ethanol-water mixture using water condenser.
= Distillation of nitrobenzene and aniline using air condenser,
ii. Sublimation
e Camphor, Naphthalene, Phihalic acid and Succinic acid,
iti.  Decolorisation and crystallization using charcoal.
« Decolorisation of brown sugar with animal charcoal using gravity filtrations
erysiallization and decolorisation of impure naphihalene (100 g of naphthalene
mixed with 0.3 g of Congo red using | ¢ of decolorizing carbon) from ethanal,

7. Qualitative Analysis



Detection of eclements (M. & and halogens) and functional groups (Phenolic,
Carboxylic, Carbonyl, Esters. Carbohydrates, Amines, Amides, Nitro-and Anilide) in
simple orpanic compounds,

PHYSICAL CHEMISTRY
I. Surface tension measurements.
¢ [Determine the surface tension by (i) drop number (ii) drop weight method.

= Surface tension composition eurve for 4 binary Hguid mixture,

1, Viscosity messurement using Ostwald™s viscometer,
#  [Determination of viscosity of aqueous solutions of (i) sugar {ii} ethanocl at room
temperature.
s Siudy of the variation of viscosity of sucrose solution with the coneentration of
solute,
s Viscosity Composition curve for a binary liquid mixture,
3. Chemical Kinetics
¢ To determine the specific rate of hydrolysis of methyl/ethy] acetate catalvsed by
hydrogen w0ns al room emperature,
= Tostudy the effect of acid strength on the hydrolysis of an ester.
* [ocompare the strengths of HC & Ha80, by studying the kinetics of hydrolysis
of ethyl acetate.
4, Colloids

& To prepare colloidal solution of silver namoparticles (reduction method) and other
metal nanoparticles using capping agents.
Note: Experiments may be added/ deleted subject to availability of time and
facilities



o

PRACTICAL EXAMINATION

Three expenments are to be performed

L

]

=
.

4.

o

Inorganic Mixture Analysis, four radicals two basic & too acid (excluding insoluble,
Interfering & combination of acid radicals) OR  Two Tirations {Acid-Bases.Redox and
lodo/lodimetry)

12 marks

. Detection of functional group in the given organic compound and determine its MPUBPL

8 marks
OR
Crystallization of any one compound as givenin the prospectus along with the
determination of mixed MPL
OR
Decolorisation of brown sugar along with sublimation of camphor’ MNaphthlene.
Any one physical experiment that can be completed in two hours including caleulations,

14 marks
Viva 10 marks
Sessionals 016 marks

In case of Ex-Students two marks will be added to each of the experiments

REFERENCE TEXT:

1. Mendham. 1., A. . Vogel"s Quantitative Chemical Analysis 6th Ed.. Pearson, 2009,

2. Ahluwalia. V. K.. Dhingra, S. and Gulati. A. College practical Chemistry., Universily

3. Mann. F.G. & Saunders. B.C. Practical Organic Chemistry, Pearson Education (2009)

4. Furniss, B.5.; Hannatord, AJ.; Smith, P.W G.; Tatchell. A R. Practical Organic
Chemistry, 5th Ed., Pearson (2012)

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

6. Carland, C. W_; Nibler, I. W. & Shoemaker, D). P. Experiments in Physical Chemistry 8th
Ed.; McGraw-Hill: New York (2003,

7. Halpern, A. M. & McBane. G. C. Experimental Physical Chemistry 3rd Ed.: W H.
Freeman & Co.: New York (2003).



PHYSICS

OBJECTIVES OF THE COURSE

The undergraduate training in physics 15 ammed at providing the necessary inputs so-as to
sct forth the task of bringing about new amd innovative ideas/concepts so that the
formulated model curricula in physics becomes in une with the changing scenario and
incorporate new and rapid advancements and multi disciplinary skills, societal relevance,
global interface, self sustaining and supportive leaming.

It is desired that undergraduate ie. B.Sc. level besides grasping the basic concepts
of physics should in additon have broader vision. Therefore. they should be exposed to
societal interface of physics and role of physics in the development of technologies.

EXAMINATION SCHEME:

1

e

There shall be 2 theory papers of 3 hours duration cach and one practical paper of 4 hours
duration. Each paper shall carry 50 marks.

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

In practical paper, each student has wo perforne two experiments one from cach groups as
listed in the list of experiments,

Practical examination will be of 4 hours duration- one experiment to be completed in 2
hours,

The distribution practical marks as follows:

Experimient $15+15=30
Yiva voce : 10
Intemal assessment 5 10

The external ¢xaminer 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.5c. Part-I
Paper-1
MECHANICS, OSCILLATIONS AND PROPERTIES OF MATTER
{Paper code 0793)

Unit- 1 Cartesian, Cylindrical and Spherical coordinate system, Inertial and non-inertial frames

of reference, uniformly rotating frame, Coriolis force and its applications. Motion under a
central force, Keplers laws. Effect of Centrifugal and Coriolis forces due to earth’s
rotation, Center of mass (C.M.), Lab and C.M. frame of reference, motion of C.M. of
system of particles subject to external forces, elastic, and inelastic collisions in one and
two dimensions, Scatiering angle in the laboratory frame of reference, Conservation of
linear and angular momentum, Conservation of energy.

Umit-2 Rigid body motian, rotational motion, moments of ineria and thewr products, principal

moments & axes, introductory idea of Euler's equations. Potential well and Periodic
Oscillations, case of harmonic small escillations, differential equanoen and 11s solution,
kinctic and potential energy, examples of simple harmonic ascillations: spring and mass
system, simple and compound pendulum, torsional pendulum,

Unit-3 Bifilar oscillations, Helmholte resonator, LC circuit, vibrations of 4@ magnet. oscillations

Unit-4

of two masses connected by a spring. Superposition of two simple harmonic motions of
the same frequency, Lisstjous fgures, damped harmonic oscillator, case of different
frequencics. Power dissipation. quality factor, examples, driven (forced) harmonie
cacillator, transient and steady states, power absorption, resonance,

F as an accelerating field, electron gun, case of discharge mbe. linear accelerator, E as
deflecting field- CRO sensitivity, Transverse B field, 180" deflection, mass spectrograph,
curvatures of tracks for energy determination, principle of a cyclotron. Mutually
perpendicular E and B fields: velocity selector, its resolution. Paralle] E and B fields,
positive ray parabolas, discovery of isolopes, elements of mass spectrography, principle
of magnetic focusing lens,

Unit-5 Elasticity: Strain and stress, elastic limit, Hooke's law, Modulus of ngidity, Poisson’s

ratio, Bulk modulos, retation connecting different elastic- constants, twisting couple of a
cylinder {solid and hallow). Bending moment, Cantilever, Young modulus by bending of
beam.

Viscosity: Poiseulle's equation of liquid flow through @ narrow tube, eguations of
continuity. Euler's equation, Bernoulli's theorem, viscous flnids, streamline and nrbulent
flow. Poiseulle's law, Coefficient of viscosity, Stoke™s law, Surface tension and molecular
interpretation of surface tension, Surface encrgy, Angle of contact, wetling,
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TEXT AND REFERENCE BOOKS:
1. E M Purcell, Ed Berkely physics course, vol. Mechanics (Mc. Gr. Hill) B P Feynman.
2. R B Lighton and M Sands, the Feynman lectures in physics, vol 1 (B) publications,

Bombay, Delhi, Calcanta, Madras.

. D P Khandelwsl, Oscillations and waves (Himalaya Publishing House Bombay).

. R. K. Ghosh, The Mathematics of waves and vibrations {(Macmillan 1975).

. LC. Upadhyaya- Mechanics (Hindi and English Edition.)

. LS. Mathur- Mechanics and properties of matter.

. Brijlal and Subramanium- Oscillations and waves. Resnick and Halliday- Volume |

.. Physics Part —1: Resnick and Halliday,
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Paper-Il
ELECTRICITY, MAGNETISM AND ELECTROMAGNETIC THEORY

Unit-1 Repeated integrals of a function of more tham one variable, definifion of a double and
tnple integral. Gradient of a scalar field and sts: geometnical interpretation, divergence and
curl of a vector field, and their geometrical interpretation. line, surface and volume
integrals, flux of a vector field. Gauss's divergence theorem, Green's theorem and Stoke's
theorem and thele physical significance. Kirchotff's law, Ideal Constant-voltage and
Constant-current Sources. Thevenin theorem, Norton thecrem, Superposition theorem,
Reciprocity theorem and Maximum Power Transfer theorem.

Unit-2 Coulomb's law in vacuam expressed in Vector forms, calculations of E for simple

distributions of charges at rest, dipele and quadrupole ficlds. Work done on a charge ina
clectrostatic field cxpressed as a line integral, conservative nature of the electrostatic
field. Relation between Electrie potential and Electric field, torque on a dipole in a
uniform electric field and its energy, flux of the electric field.
Gauss's law and its application: E due to (1) an Infinite Line of Charge, (2) a Charged
Cylindrical Conductor, (3) an [nfinite Sheet of Charge #nd Two Parallel Charged Sheets,
capacitors, electrostatic field energy, force per unit area of the surface of a conductor In
an electric field, conducting sphere in a uniform electric field.

Unit-3 Dielectric constant, Polar and MNon Polar dieleetrics, Dielectrics and Gauss’s Law,
Diglectric Polarization, Electric Polarization vector P, Electric displacement vector D
Relation between three electric vectors, [helectric suscepiibility - and permittivity,
Polarizability and mechanism of Polarization. Lorentz local field, Clausius Mossotin
equation. Debye equation,

Ferroelectric and Paraelectric dielectnics, Steady current, current density I, non-steady
currents and continuity equation, rise and decay of current in LR, CR and LCR cireuits,
decay constants, AL cireuits, complex numbers and their applications in solving AC
circuit problems, complex impedance and redetance, series and parallel resonance,
factor, power consumed by an a AC eircuit, power factor,

Unit-4 Magnetization Current and magnetization vector M, three magnetic vectors and their
relationship, Magnetic permegbility and susceptibility, Diamagnetic, paramagnetic and
ferromagnetic substances, B.H. Curve, cycle of magnetization and hysteresis, Hysteresis
loss.
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Biot-Savart’s Law and its applications: B due to (1) a Straight Current Carrying
Conductor and (2) Current Loop, Current Loop s a Magnetic Dipole and its Dipole
Moment (Analogy with Electrie Dipolé). Ampere's Circuital law  (Integral and
Differential Farms).

Unit-5 Electromagnetic induction, Faraday's law, electromotive force, intcgral and differential
forms of Faraday's law Mumal and self inductance, Transformers, energy in a static
magnetic field, Maxwell's displacement current, Maxwell's equations, electromagnetic
field energy density. The wave equation satisfied by E and B, plane electromagnetic
waves in vacuum, Poynting's vector,

TEXT AND REFERENCE BOOKS:
1. Berkeley Physics Course, Electricity and Magnetism, Ed. EM. Purcell (Me Graw -
Hally.
2. Halliday and Fesnik, Physics, Vol. 2.
3. D J Grifith, Introduction to Electrodynamics (Prentice-Hall of India),
4. Raitz and Milford, Electricity and Magnetism [ Addison-Wesley).
5. A 5 Mahajan and A A Ranpwala, Electricity and Magnetizm (Tata Me Graw-hill),
6. A M Portis, Electromagnetic fields.
7. Pugh & Pugh, Principles of Electricity and Magnetism { Addison-Wesley).
B. Panofsky and Phillips, Classical Electricity and Magnetism, (India Book Houwse].
9.5 85 Arwond, Electricity and Mamnetism (Dover).
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PRACTICALS
Minimum 16 {Eight from each group)
Experiments out of the following or similar experiments of equal standard
GROTP-A
1, Study of laws of paralle] and perpendicular axes for moment of inertia,
Moment of inertia of Fly wheel.
Momeni of ingrtia of imegular bodies by inertia table.
Study of conservation of momentum in two dimensional oscillations.
Study of a compound pendulum,
Study of damping of a bar pendulum under varsous mechanics.
Srudy of oscillations under a bifilar suspension.
Stdy of modulus of rigidity by Maxwell's needle.
Determination of ¥, k, n by Searl’s apparatus.
To smudy the oscillation of a rubber band and hence to draw a potential encrgy curve
from it.
11, Smdy of oscillation of a mass under different combinations of springs.
12. Swmdy of torsion of wire (static and dynamic method ).
13, Poisson’s ratio of rubber whe.
14, Stdy of bending of & cantilever or a beam,
15, Study of flow of liquids through capillaries.
16. Determination of surface tension of a liquid.
17. Study of viscosity of a fluid by different methods.
GROUP-B
1. Use of a vibration magnetometer to study a field.
Study of magnetic field B due to a current.
Measurement of low resistance by Carey-Foster bridge.
Measurement of inductance using impedance at different frequencies.
Study of decay of currents in LR and RC circuits,
Response curve for LOR circuit and response frequency and quality factor.
Study of waveforms using cathode-ray oscilloscope.
Characteristics of 4 choke and Measurement of inductance.
Study of Lorentz force.
. Study of discrete and contimuous LC transmission line,
. Elementiry FORTRAN programs. Flowcharts and their interpretation.
. To find the praduct of two matrices.
. Numerical solution of equation of motion,
. To find the roots of quadratic eguation,
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MATHEMATICS
There shall be thrse compulsory papers. Fach paper ol 30 marks is divided into five units and
cach unit carry equeal marks.

B.5c. Part-1
MATHEMATICS

FPAPER -1
ALGEBRA AND TRIGONOMETRY

UNIT-1  Elementary operations on matrices, Ioverse of & matrix. Linear independence of
row wid column  mairices, Row rank, <olumn rank and rank of & matrix.
Equivalence of column and row ranks. Eigenvalues, eigenvectors and the
characteristic ~equations of o matris. Caviey Hamilton theorem and #15 use in
fMading inverse of a matrix.

UNIT-I1  Application of matrices 1 a system of linear {boih  homogeneous  and
nonhomogeneous) egualions. Theorems on consistency of @ systemi of |inear
cguations. Relation between the rodis and coeflicients of generol pelynomial
cguations in one variable. Teansformation of equations. Descarte’s rule of signs,
Solutlons of cubic equations 1Cardens method). Biguadratic cquation.

UNIT-111 Moppings. Equivalence relations and partitions. Congruence module n. Definilion
ala group with examples and simple properties, Subgroups, generatipn of groups.
evelic proups, cosel decomposition. | ogrange’s theorem and 1% consequences.
Fermat’s snd Euler's theorems. Normal sabgroups, Queticnt group, Permutaticn
proups. Even and odd permutations. The alternoting groups An. Caxlev's theorem,

UNIT-1Y Homomorphism and  lsemorphism of groupd, The fundamental thesrems of
homomerpkism. Introduction, propertics and examples of rings, Subrings, Integral
domain and fields Characteristie of a ring and Fleld,

TRIGONOMETRY :

UNMIT-¥  De-Molvre™s fheorem and s spplications. D¥rewi and inverse eircular wnd
hyperbolic  functions, Logarithm  of 4 comples  quuntity, Expansion of
trigonometrical lunétlons, Gregory's serfes. Summation ol series.

TEXT BOOK :

b LM: Herstein, Tophesin Algebra. Wiley Eastern Ltd., New Delhi, 1975

2 K.B. Das, Matricand Linear Algebra, Premtice Ball of India Pyt Lid New Delha, 200,

3. Chandriks Prazad, Test-Rook on Algebra and Theory of equations, Pothishala Private Lid..

Allahabad,
4. %L, Loney, Plane Trigonometry Part |1, Macmillan and Company, Londos.
REFERENCES :
1. P.B. Bhattacharya, S.K. lain and 5.R, Magpaul, First Course in linear Algebra, Wiley
Eastern, New Delhi. 1983,

2. F_B. Bhaitacharya. §.K.Jain and S.R. Negpowl, Basic Absiract Algebra (2 edition),
Cambridge University Press, Indian Edition, 1297,

3: S K. Jain, A Ciznawardena and P.B. Bhattacharya, Basic linear Algebra with MATLAR,
Key College Pablishing (Springer-Verlogh. 2000,

4 H.&, Hall and 5.R. Knight, Higher Algehro, H.0 Publications, 1964,

5. R.5 Verma wnd K.5. Shukla. Text Book on Trigonomelry, Pothishala Pl Lid,,
Altahabad.



B.5¢, Part-1
MATHEMATICS
PAPER - 11
CALCULUS

MFFERENTIAL CALCULUS :

UNIT-1 & =4 definition of the limit of o function, Basic propecties of hmits, Conlingous
lunctions and classification of dscontinuiies, Differentinkility, Successive
differentistion. Leibaitz theorem. Maclaurin and Tavlor tecies exjansiong.

UNIT-T1  Asvmpeotes. Curvatere. Tests for cencayity and convexily. Points of inflexion,
Multiple peints, Tracing ol curves in cartesian and pola coordinates.

INTEGRAL CALCULUS:

UMIT-TI Iniegration of transcendental functions. Beduction formulae. Definite integrals.
Quadrature, Rectification. Yelumes and surfaces of selids of revolution,

ORDINARY DIFFERENTIAL EQUATIONS ¢

UMIT-1Y . Degree and order of a dilferential equatiom, Lguations redugible w the [incar farm,
Exuet differentiul equations: First order higher degree eguations solvable fora, v,
pe Clairauts ferm and singular solutions. eometrical meaning of a differcatial
equation. Orthogonal trajectories. Linear differential equitions with conrstant
epelTicients. Homogeneous linear ordinary differcntial cguations.

UNIT-V  Lirear differentinl equations of second order, Trapsformation of the eguation by
changing the dependent varfablefihe Independent variable. Method of variation of
parameters. Ordinary simultaaesus differential equations,

TEXT BDOK :

1. Gorakh Prasad, Differential Calculaus, Pothishala Private Lid, Allahabad.

2, Gorakh Prasad, Integral Caloulus, Pothishala Peivate Lid. Allahabad,

3 DA, Murray  Infroductory. Course in DiTTerential Equations, Oricnl Longman (India),

1976,
REFERENCES :
1. Ciabriel Klambaver, Mathematical Analysis, Marcel Dekker. Ine. New York, 1975,

2. Murray B, Spiegel, Theory and Problems of Advanced Calculus, Schaum's outline serics,
Schaum 'Fuhli.sh'inu_ Cn. Mew Yark,

3. N Piskunov, Differential and Integral Cateulus. Peave Publishers, Moscow,

+. PR, Jain and SK. Kaushik, An Introductlon o Keal Analysis, 5. Chund & Co, Hew
Ineihis 200m0,

3. G F. Simmons, Differential Equations. Tata Me Graw HiEl, 1972,
6. E.A. Cedingten, An Intreduction to Ordinary Differentinl Equutions, Prentics Hall of
India, 1961,

7. H.T.H. Plaggio, Elementary Treatise on Differential Equations and their Applications,
C.B.5. Publishe & Dristributers. Behli, 1985

£, W.E, Boyoe and P.0}, Dhprima, BElementary Dil'ferential Equations and Bouondary Value
Problems, John Wiley, 1986,

12, Erwin Krevsizig, Advanced Engineering Mathernatics, lohn Wiley and Sons, (990,



B.S5c. Pari-1
MATHEMATICS
FAFER - 111
VECTOR ANALYSIS AND GEOMETRY

YECTOR ANALYSIS

L™NIT-1 Scalar and vectdr product &f theee vectors, Peoduct of four vectlors. Reciprocal
Vectors, Vector differentiotion. Gradiens, divergence and curl.

UNIT-11 Veetar integration. Theorems of (Gauss: Green, Stokes and problems hased on
these,

UNIT-1II  Genernl equation of second degree. Tracing of conics: System of conics, Confocal

conics. Polar equation of a conic.

UNIT-1Y  Sphere. Cong, Cylinder.
UNIT-V Uentral Conicoids. Paraboloids. Plane sections of conicoids. Generating lines,

Conlocal Confedids. Reduction of second degree equations.

TEXT BOOKS :

M. Saran and SN, Migam, latroduoction to weetor Analyzis, Pothishala Pyt Lid,
Allahabtad,

Gorakh Prasad apd H.UC, Gupla, Text Book on Coordinaie Geomeiry, Fothishala Py,
Led.. Allahabad.

BT, Bell, Elementary Treatise on Coordinate Geomeiry of three dimenosions,
Machmillan India Led. 1994,

REFERENCES :

i
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Murray R. Spiegel, Theory and Problems ol Advanced Calculus, Schaum Publishing
Company, Mew York.

Murray R, Spicgel, Yector Analysis, Schaum Publishing Compuny, Mew York.

Erwln Krevsizig, Advanced Englneering Mathematics. John Wiley & Sons, [999,

Shanti Morayan, A Text Book of Vector Calewlus, % Chand & Co. New Delhi.

%.L. Loaey, The Elements of Coordinate Geometry, Macmillan and Company, lendon,
Pk, lain and Khalil Ahmad, A Text Hook of Analvtical Geometry of two Dimensions,
Wilew Bastern Lad.. 1994,

K. lain und Khalil Ahmad, A Text Book of Analyiical Geometry of theee Dimensions,
Wiley Eastern Lad., %9949,

N. Saran and R.%, Gupta, Analvtical Geometry ol three Dimensions. Pothishala Pvi Lid.
Allababad.



B.Se. PART -1
COMPUTER SCIENCE
PAFER -7
COMPUTER FUNIIASEN 1L
(PAPER COIE - (805)
Mlax Marka: su

NOTE: The Question Paper setier is-adviscd fo pregare wiit-yise question with the - provision of lniul
choice.
UNET - | Clissification and Organizaiion of Computers
History of compaes. Generation of compuser, Caleulator va: Compatce. Digial and Analog compuiess and its o ol
Majar components of dlzital conipiers, Memory addressing capabiiiy of CPL, Wird length and jrocessing syl o
commputes. Microproccssas, Smghe chiphicrocomputer. Large s small compniers, Usecs intzrfuse, Hardwars, softwe
snd frmware, il progremung, multi user fystem, Dumi smast wd ineliigeos werminkals, congracr network and 00
processing. LAN paraliel processing. Fivan's elssifiation of computass, Control fow and dain flow somputers
NI - 18 Central Processing Liait
Pars of CPLL ALLLCuntrol Ump, SaviveryAnchitociume of Inte] 8085 micreprodessor, lostiucbons for basal dimt
nvictoprocissor, Instruction Word stae, Vanous addressing msesie, Intcorupts e sposial Conted smgnals: Tnsingts
cyele, feteh dnd exccuts cpertion, Timmyg Dingram, Instrction flow and dawm fow
LT - 1H Memary
Memiony hicrarchy, Primory andSecondary Memsory. Cache wemon . Vietual Moy Pyt Aiags Soge Deviges
(1IASH), Pestrociive and Nondotrugtive Readool, Proprdm and deta Momody, Missory. Masiagemest Linit [(MMUG
POMUIA Cards and Skois,
UNIT - 1V 10 Dovices
VO devices- Kevboar, Mouse, Monitor, Inpact and NealmpastPrintrs, Phdor, Scanner, olber Input/oulput deviiss.
Sk macibud of Displov- Rigtor Sean. Vector Sean, Bit Mopped Sosu, CRT Controfher, 0 Pt - Prowranansble apd Son
Programmatlc VO ports. Inbuill BO poris- Parelle] and Scrist ports, LIS, BEEEE, 435, ALR; Sooml dida fransfor sehon
Mz controlier, Signal Proczssos, VO processer, Anthmctic Processor.
ENIT-V SOFTWARE AND PROGRAMMING TECHNIQUES
w and System Safware: Introdiiolion, Exiple, Differesis ae | grsdictnn to Gaeen Somoe Saftwars sith o5
Uniinies (Ubunin), Labre office o, fnroduction 1o Machine Langunge, Assombly Lanposge and Tligh Leved
Langssips, Proramming Techniques, Stack. Subroukine, Debugitip of wrogran, Maceo, Progeom Dostwn, Sodlians
developicnt, Flow Chart, Muli progromming, Muliuser, Mulilesking Protécuon. Operaung sysiom and L
TEXT H0KS:
| (Commputer Tambimentats, £ K Siha, BIE Publisticos, Sbhab Ediion,
£ omprter FoadsmuniatsAschitectime and Ongamiration, B, Rum, Now Age biverpmthun Pulilids, Fdil Taddion
3 Fulwdaments of Coapiters, V. Bagnraman, PUT St Hdnon,
4 Compuers Todsy, Ponald 1 Sanders, McCinmw-THIL Thiel Edition,
5 BN P - od Cloeps, B Govndnsagaty, MeGraw-Hill, Second Edites
[

]

LRI Coiepis ol Apphoationg, Somitaste Bai, Tea MeCrme-eild, Fowrih Bdmon, o 1 )‘1
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B.Sc. PART -
COMPUTER SCIENCE
PAPER 11
PROGRAMMING IN ‘C' LANGUAGE
(Paper Code - 0BDE)
Max Marks: 50
NOTE: The Question Paper setter is advised to prepare uni-wise question with the provision
of internsl choice. 3

UNIT-1

Fandamenials of C Programming: Overview of O History of 'C', Stracgure of 'C' progeam. Keywonds,
Tokens, Data tvpes, Constants, Lucrals and Varables, Opemtons and Expressions, Arilhmote opsiaroes,
Relational aperator, Logical operators. Expressions. Operator: operalyr precedence and associatively, Type
codting, Comscle b0 formatop, Usformaited §G fumciions: geich(h gachar, peecel), geiet), puled),
putchar(),

UNIT- 1

Contral Constructs:  [f-clse, conditinal opeiators, swileh aind break. nested condiional  Branciung
statements, loops; do whils while, for, Nested loops, beeak and contrnue, goto and label, exit function
Functions: Definition, function componenls: Function srguments, relem value, fanction call statement,
function protetype. Tyvpis of fanction, Scope and kfetime of variable, Call by value and call by reforence
Function using armays, function with command fine arguipent. User defined Fanction. maths and chaca e
fimctions, Recursive function,

UNIT-1H

Array. Army declaration, One and Two dimcasional numene and chareler arayn, Mulidimensions: ariys
Siring: Strng declaration, inilialization, sizing manipulstion withfithoul using library fimetion

Stroctore, Union and Eowm - Stroctoce: B-es, declading structure amd sioaciire vaichie. Ivpuic
statement. areny of structare; army within structiane, Nested stricture. passing struchure b Fanction, Finlcton
retorning structure, Union: basics, declaring unian and weion variable, Eoum. doclaring coum and cuum
variable

LUNIT- IV

Pointer: Definition of pointer, Poimter dechiration, Using & and * operators: Vol painter, Paomiler 1o paimter
Pointer in muth expression, Poimter anthmetic, Pointer comparison, Dynamiz mesmory allocation functions
malloc, calloe, realloe and free, Pointer vi. Arcay, Army of pointer, Posaler to mreay, Pomters, to Tuietion
Funetion returing pointer, Passing {unction as Argument 10 functon, Pomter o strectirs, Dyname e of
stracture through poinier B0 struciure

UNIT-V

File Handling and Mucolluseons Fentures: File hadling: file patmter, File socising Rncnoas fipu,
felose. fpute, fpcte. fprimf fscanf. fread. Pwritebeof. Mush, rewand, Feck, ferror, File handlmg treuih
command line argument Inroduction to € preprocessor #include, Mdefine, Conditional compilation
dircctives: #if. Solie, Felif. Sendifl difvdef cie

TEXT BOOKS:
| Proermmmmg in ANSTC, £ Bologurusamy, Tata MeGiraw-Hill, Thisd Editson.
Let Us € Y ashwaniboanetkar, Infinry Seweows Press, Eghih Editon
Masiering C, K B Vemgopal, Tata MeGraw-Hill _
The € Programming Language, Brian W. Kermghan, Dennis M. Ritehe, Prestice Hall, Socond Edition
. Applications Programming in ANS] C, R Jubnsonbaugh , Martia Kalin, Macmillan, Secomd Edition, |
T Spirit of €, Maltish Cooper, Jaise publishing House. },,..qﬂ‘;m.;
7 Hiw o solve it by Computer, I & Drames. Pearson Bducstion (De H_“_ . \M:l
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