MEWAR INSTITUTE OF MANAGEMENT

Sector 4C, Vasundhara, Ghaziabad, Uttar Pradesh 201012

Three Years Degree Course Syllabus for

MATHEMATICS

B.Sc. (FIRST YEAR)

Max.

Marks
Paper-I Algebra and Trigonometry 65
Paper-II Calculus 65
Paper-II1 Geometry and Vector Calculus 70
Total | 200




B.Sc.-l Year (Mathematics)
Paper-I (Algebra and Trigonometry-126)

Algebra
Unit-1:

Sequence and its convergence (Basic Idea), Convergence of Infinite Series, Comparison Test,
Ratio Test, Root Test, Raabe’s Test, Logarithmic Ratio Test, Cauchy’s condensation Test, De-
Morgan and Bertrand Test and Higher Logarithmic Ratio Test, Alternating Series, Leibnitz Test,
Absolute and Conditional Convergence, Congruence modulo m relation, Equivalence relations
and partitions.

Unit-2:

Definition of a group with examples and simple properties, Permutation groups, Subgroups,
Centre and normalize, Cyclic groups, Coset decomposition, Lagrange’s theorem and its
consequences.

Unit-3:

Homomorphism and Isomorphism, Cayley’s theorem, Normal subgroups, Quotient group,
Fundamental theorem on homomorphism, Conjugacy relation, Class equation, Direct product.

Unit-4:

Introduction to rings, Subrings, Integral Domains and Fields, Characteristics of a ring,
Homomorphism of rings, Ideals, Quotient rings

Trigonometry
Unit-5:

Complex functions and separation into real and imaginary parts, Exponential, Direct and Inverse
trigonometric and hyperbolic functions, Logarithmic functions, Gregory’s series, Summation of
series.



Paper-Il (Calculus-127)

Differential Calculus
Unit-1:

€ — 6 definition of the limit of a function, Continuous functions and classification of
discontinuities, Differentiability, Chain rule of Differentiability, Rolle’s theorem, First and
second mean value theorems, Taylor's theorems with Lagrange’s and Cauchy’s forms of
remainder, Successive differentiation and Leibnitz’s theorem.

Unit-2:

Expansion of functions (in Taylor’'s and Maclaurin’s series), Indeterminate forms, Partial
differentiation and Euler’s theorem, Jacobians.

Unit-3:

Maxima and Minima (for functions of two variables), Tangents and normals (polar form only),
Curvature, Envelopes and evolutes.

Unit-4(a):

Asymptotes, Tests for concavity and convexity, Points of inflexion, Multiple points, Tracing of
curves in Cartesian and Polar coordinates.

Integral Calculus

Unit-4(b):

Reduction formulae, Beta and Gamma functions.
Unit-5:

Quadrature, Rectification, Volumes and surfaces of solids of revolution, Pappus theorem,
Double and triple integrals, Change of order of integration, Dirichlet’s and Liouville’s integral
formulae.



Paper-3 (Geometry and Vector Calculus-128)

Unit-1:

General equation of second degree, Tracing of conics, System of conics, Confocal conics, Polar
equation of a conic and its properties.

Unit-2:

Three dimensional system of co-ordinates, Projection and direction cosines, Plane, Straight line.
Unit-3:

Sphere, cone and cylinder.

Unit-4:

Central conicoids, Reduction of general equation of second degree, Tangents plane and normal
to a conicoid, Pole and polar, Conjugate diameters, Generating lines, Plane sections.

Vector Calculus
Unit-5:

Vector differentiation and Integration, Gradient, divergence and Curl and their properties, Line
integrals, Theorems of Gauss, Green and Stokes and problems based on these.



MEWAR INSTITUTE OF MANAGEMENT

Sector 4C, Vasundhara, Ghaziabad, Uttar Pradesh 201012

Three Years Degree Course Syllabus for

MATHEMATICS

B.Sc. (SECOND YEAR)

Max.

Marks
Paper-1V Linear Algebra and Matrices 65
Paper-V Differential Equations and Integral Transform 65
Paper-VI Mechanics 70
Total | 200




B.Sc.-ll Year (Mathematics)

Paper-1V (Linear Algebra and Matrices-226)

Linear Algebra
Unit-1:

Vector spaces and their elementary properties, Subspaces, Linear dependence and
independence, Basis and dimensions, Direct sum, Quotient space.

Unit-2:

Linear transformations and their algebra, Range and null space, Rank and nullity, Matrix
representation of linear transformations, Change of basis.

Unit-3:

Linear functionals, Dual space, Bi-dual space, Natural isomorphism, Annihilators, Bilinear and
guadratic forms, Inner product spaces, Cauchy-Schwarz’s inequality, Bessel’s inequality and
orthogonality

Matrices
Unit-4:

Symmetric and skew-symmetric matrices, Hermitian and skew-hermitian matrices, Orthogonal
and unitary matrices, Triangular and diagonal matrices, Rank of a matrix, Elementary
transformations, Echelon and normal forms, Inverse of a matrix by elementary transformations.

Unit-5:

Characteristic equation, Eigenvalues and Eigenvectors of a matrix, Cayley-Hamilton’s theorem
and its use in finding inverse of a matrix, Application of matrices to solve a system of linear
(both homogeneous and non-homogeneous) equations, Consistency and general solution,
Diagonalization of square matrices with distinct eigenvalues, Quadratic forms.



Paper-V (Differential Equations and Integral Transform-227)

Differential Equations
Unit-1:

Formation of a differential equation (D.E.), Degree, Order and solution of a D.E., Equation of
first order and first degree: Separation of variables method, Solution of homogeneous
equations, linear equation and exact equations, Linear differential equations with constant
coefficients, Homogeneous linear differential equations.

Unit-2:

Differential equations of the first order but not of the first degree, Clairaut’s equation and
singular solutions, Orthogonal Trajectories, Simultaneous linear differential equations with
constant coefficients, Linear differential equations of the second order (including the method of
variation of parameters).

Unit-3:

Series solutions of second order differential equations, Legendre and Bessel functions
(P, and J, only) and their properties, Order, degree and formation of partial differential
equations, Partial differential equations of the first order, Lagrange’s equations, Charpit’s
general method, Linear partial differential equations with constant coefficients.

Unit-4(a):

Partial differential equations of the second order, Monge’s method.
Integral Transform

Unit-4(b):

The concept of transform, Integral transform and kernel, Linearity property of transform,
Laplace transform, Convolution theorem, Application of Laplace transform to solve ordinary
differential equations.

Unit-5:

Fourier transforms ( finite and infinite), Fourier integral, Applications of Fourier transform to
boundary value problems, Fourier series.



Paper-VI (Mechanics-228)

Dynamics
Unit-1:

Velocity and acceleration along radial and transverse directions, and along tangential and
normal directions, Simple harmonic motion, Motion under other laws of force, Earth attraction,
Elastic strings.

Unit-2:
Motion in resisting medium, Constrained Motion (circular and cycloidal only).
Unit-3:

Motion on smooth and rough plane curves, Rocket motion, Central orbits and KEpler’s law,
Motion of particle in three dimensions.

Statics
Unit-4:
Common catenary, Centre of gravity, Stable and unstable equilibrium, Virtual Work.
Unit-5:

Forces in three dimensions, Poinsot’s central axis, Wrenches, Null line and null plane



MEWAR INSTITUTE OF MANAGEMENT

Sector 4C, Vasundhara, Ghaziabad, Uttar Pradesh 201012

Three Years Degree Course Syllabus for

MATHEMATICS

B.Sc. (THIRD YEAR)

Max.

Marks
Paper-VII Analysis 65
Paper-VIlI Linear Programming 65
Paper-1X Numerical Methods and Computer Fundamentals 70
Total | 200




Paper-Vil

(Analysis)

Code-326

Unit 1. Axiomatic study of real numbers, Completeness property in R, Archimedean property,
Countable and uncountable sets, Neighbourhood, Interior points, Limit points, Open and closed
sets, Derived sets, Dense sets, Perfect sets, Bolzano-Weierstrass theorem.

Unit 2. Sequences of real numbers, Subsequences, Bounded and monotonic sequences,
Convergent sequences, Cauchy’s theorems on limit, Cauchy sequence, Cauchy’s general
principle of convergence, Sequential Continuity, Boundeness and intermediate value properties
of continuous functions, Uniform continuity, Meaning of sign of derivative.

Unit 3. Riemann integral, Integrability of continuous and monotonic functions, Fundamental
theorem of integral calculus, Mean value theorems of integral calculus, Improper integrals and
their convergence, Comparison test, p-test, Abel’s test, Dirichlet’s test, Integral as a function of a
parameter and its differentiability and integrability.

Unit 4. Functions of a complex variable, Concepts of limit, continuity and differentiability of
complex functions, Analytic functions, Cauchy-Riemann equations (Cartesian and polar form),
Harmonic functions, Orthogonal system, Power series as an analytic function.

Unit 5. Elementary functions, Mapping by elementary functions, Linear and bilinear
transformations, Fixed points, Cross ratio, Inverse points and critical points, Conformal
transformations.



Paper-Vill

(Linear Programming)

Code-327

Unit 1. Linear programming problems, Statement and formation of general linear programming
problems, Graphical method, Slack, and surplus variables, Standard and matrix forms of linear
programming problem, Basic feasible solution.

Unit 2. Convex sets, Fundamental theorem of linear programming, Simplex method, Artificial
variables, Big-M method, Two phase method.

Unit 3. Resolution of degeneracy, Revised simplex method, Sensitivity Analysis.

Unit 4. Duality in linear programming problems, Dual simplex method, Primal-dual method,
Integer programming.

Unit 5. Transportation problems, Assignment problems, Goal Programming: Concept of Goal
Programming, Formulation and methodology for solution of Goal Programming.



Paper- IX

Numerical Methods and Computer Fundamentals

Code-328

Unit 1. Discussion of different types of Errors, Shift Operator, Forward Difference, Backward
Difference and Central Difference Operators and their relationships, Fundamental theorem of
difference calculus, Divided Differences.

Unit 2. Interpolation, Newton-Gregory’s Forward and Backward Interpolation formulae.
Newton’s Divided Difference formula, Lagrange’s Interpolation formula, Formulae based on
Central Differences: Gauss’, Stirling’s, Bessel’s and Everett’s Interpolation formulae, Numerical
Differentiation.

Unit 3. Solution of Transcedental and polynomial equations by Iterative methods, bisection
method, Regula-falsi method and Newton-Raphson method, Successive Iteration Method.

Unit 4. Basic Computer Organization, Computer arithmetic and Number Systems: Binary, Octa
and Hexadecimal system, Storage devices, Operating System.

Unit 5. Computer Software, Programming Languages, Computer Networking: LAN, WAN and
Computer Network Topologies



B.Sc. - FIRST YEAR

CHEMISTRY

There shall be three written papers and a practical examination as follows:

Max. Marks
Paper — | Inorganic Chemistry 50
Paper — I Organic Chemistry 50
Paper — Il Physical Chemistry 50
TOTAL 150
PRACTICAL 50
GRAND TOTAL 200

Candidate will be required to pass in Theory and Practical Separately.



B.Sc. — | Chemistry (Paper-I)

Inorganic Chemistry :

V.

V1.

Unit =1

Atomic Structure:

Idea of de-Broglie matter waves, Heisenberg uncertainty principle, atomic
orbitals, Schrodinger wave equation, significance of ¥ and ¥? quantum
numbers, radial and angular wave functions and probability distribution curves,
shapes of s, p, d, orbitals, Aufbau and Pauli exclusion principles, Hund's
multiplicity rule, Electronic configurations of the elements, effective nuclear
charge.

Periodic Properties:

Atomic and ionic radii, ionization energy, electron affinity and electronegativity-
definition, methods of determination or evaluation, trends in periodic table and
applications in predicting and explaining the chemical behaviour.

Unit —1I

Chemical Bonding:

(A) Covalent Bond — Valence bond theory and its limitations, directional
characteristics of covalent bond, various types of hybridization and
shapes of simple inorganic molecules and ions, valence shall electron
pair repulsion (VSEPR) theory to NH3, H;O", SF., CIF;, ICI, and H,O, MO
theory, homonuclear and heteronuclear (CO and NO) diatomic molecules,
multicenter bonding in electron deficient molecules, bond strength and
bond energy, percentage ionic character from dipole moment and electro-
negativity difference.

(B) lonic Solids — lonic structures, radius ratio effect and coordination
number, limitation of radius ratio rule, lattice defects, semiconductors,
lattice energy and Born-Haber cycle, salvation energy and solubility of
ionic solids, polarizing power and polarisability of ions, Fajan's rule,
Metallic bond-free electron, valence bond and band theories.

(C) Weak Interactions — Hydrogen bonding, Vander Waals forces.
Unit — 1l

s-Block Elements:

Comparative study, diagonal relationship, salient features of hydrides, solvation
and complexation tendencies including their function in biosystems, an
introduction to alkyls and aryls.

Chemistry of Noble Gasses:
Chemical properties of the noble gases, chemistry of xenon, structure and
bonding in xenon compounds.

Unit — IV

p-Block Elements:

Comparative study (including diagonal relationship) of groups 13-17 elements,
compounds like hydrides, oxides, oxyacids and halides of group 13-16,
hydrides of boron-diborane and higher boranes, borazine, borohydrides,
fullerenes, carbides, fluorocarbons, silicates (structural principle), tetrasulphur
tetra nitride, basic properties of halogens, interhalogens and polyhalides.



B.Sc. — | Chemistry (Paper-II)

Organic Chemistry :

Unit =1

Structure andBonding:

Hybridization, bond lengths and bond angles, bond energy, localized and
delocalized chemical bonding, van der Waals interactions, inclusion
compounds, clatherates, charge transfer complexes, resonances,
hyperconjugation, aromaticity, inductive and field effects, hydrogen bonding.

Mechanism of Organic Reactions:

Curved arrow notation, drawing electron movements with allows, half-headed
and double-headed arrows, homolytic and heterolytic bond fission, Types of
reagents — electrophiles and nucleophiles, Types of organic reactions, Energy
considerations.

Reactive intermediates — Carbocations, carbanions, free radicals, carbenes,
arynes and nitrenes (with examples). Assigning formal charges on
intermediates and other ionic species.

Methods of determination of reaction mechanism (product analysis,
intermediates, isotope effects, kinetic and stereochemical studies).

Alkanes and Cycloalkanes:

IUPAC nomenclature of branched and unbranched alkanes, the alkyl group,
classification of carbon atom in alkanes, Isomerism in alkanes, sources
methods of formation (with special reference to Wurtz reaction, Kolbe reaction,
Corey-House reaction and decarboxylation of carboxylic acids), physical
properties and chemical reactions of alkanes, Mechanism of free radical
halogenation of alkanes: orientation, reactivity and selectivity.

Cycloalkanes — Nomenclature, methods of formation, chemical reactions,
Baeyer's strain theory and its limitations. Ring strain in small rings
(cyclopropane and cyclobutane), theory of strain less rings. The case of
cyclopropane ring, banana bonds.

Unit — 1|

Stereochemistry of Organic Compounds:

Concept of isomerism, Types of isomerism;

Optical isomerism — elements of symmetry, molecular chirality, enantiomers,
stereogenic center, optical activity, properties of enantiomers, chiral and achiral
molecules with two stereogenic centers, disasteromers, threo and erythro
diastereomers, meso compounds, resolution of enantionmer, inversion,
retention and recemization.

Relative and absolute configuration, sequence rules, D & L and R & S systems
of nomenclature.

Geometric isomerism — determination of configuration of geometric isomers, E
& Z system of nomenclature, geometric isomerism in oximes and alicyclic
compounds.

Conformational isomerism — conformational analysis of ethane and n-butane;
conformations of cyclohexane, axial and equatorial bonds, conformation of
mono substituted cyclohexane derivatives, Newman projection and Sawhorse



VI.

VII.

formulae, Fischer and flying wedge formulae, Difference between configuration
and conformation.

Unit — 11

Alkenes, Cycloalkenes, Dienes and Alkynes:

Nomenclature of alkenes, methods of formation, mechanisms of dehydration of
alcohols and dehydrohalogenation of alkyl halids, regioselectivity in alcohol
dehydration, The Saytzeff rule, Hofmann elimination, physical properties and
relative stabilities of alkenes.

Chemical reactions of alkenes — mechanism involved in hydrogenation,
electrophilic and free radical additions, Markownikoff's rule, hydroboration-
oxidation, oxymercuration-reduction.  Epoxidation, ozonolysis, hydration,
hydroxylation and oxidation with KMnOy, Polymerization of alkenes,
Substitution at the allylic and vinylic positions of alkenes, Industrial applications
of ethylene and propene.

Methods of formation, conformation and chemical reactions of cycloalkenes;
Nomenclature and classification of dienes : isolated, conjugated and cumulated
dienes, Structure of allenes and butadiene, methods of formation,
polymerization, chemical reaction — 1, 2 and 1, 4 additions, Diels-Alder reaction.
Nomenclature, structure and bonding in alkynes, Methods of formation,
Chemical reactions of alkynes, acidity of alkynes, Mechanism of electrophilic
and nucleophilic addition reactions, hydroboration-oxidation, metal-ammonia
reductions, oxidation and polymerization.

Unit =1V

Arenes and Aromaticity:

Nomenclature of benzene derivatives, The aryl group, Aromatic nucleus and
side chain, Structure of benzene; molecular formula and kekule structure,
stability and carbon-carbon bond lengths of benzene, resonance structure, MO
picture.

Aromaticity: The Huckle rule, aromatic ions.

Aromatic electrophilic substitution — general pattern of the mechanism, role of o
and n complexes, Mechanism of nitration, halogenation, sulphonation,
mercuration and Friedel-Crafts reaction. Energy profile diagrams. Activating
and deactivating substituents, orientation and ortho/para ratio, Side chain
reactions of benzene derivatives, Birch reduction;

Methods of formation and chemical reactions of alkylbenzenes,
alkynylbenzenes and biphenyl, naphthalene and Anthracene;

Alkyl and Aryl Halides:

Nomenclature and classes of alkyl halides, methods of formation, chemical
reactions, Mechanisms of nucleophilic substitution reactions of alkyl halides,
Sn2 and Syl reactions with energy profile diagrams;

Polyhalogen compounds : Chloroform, carbon tetrachloride;

Methods of formation of aryl halides, nuclear and side chain reactions;

The addition-elimination and the elimination-addition mechanisms of
nucleophilc aromatic substitution reactions;

Relative reactivities of alkyl halides vs allyl, vingl and aryl halides, Synthesis
and uses of DDT and BHC.



B.Sc. — I Chemistry (Paper-IIl)

Physical Chemistry :

Unit — |

Mathematical Concepts and Computers:
(A) Mathematical Concepts:

Logarithmic relations, curve sketching, linear graphs and calculation of
slopes, differentiation of functions like K,, €%, X", sin x, log x; maxima and
minima, partial differentiation and reciprocity relations, Integration of
some useful/relevant functions; permutations and combinations,
Factorials, Probability.

(B) Computers:

General introduction to computers, different components of a computer,
hardware and software, input-output devices; binary numbers and
arithmetic's; introduction to computer languages, programming,
operating systems.

Unit — 1

Gaseous States:
Postulates of kinetic theory of gases, deviation from ideal behavior, Vander
Waals equation of state;

Critical Phenomena : PV isotherms of real gases, continuity of states, the
isotherms of vander Waals equation, relationship between critical constants and
vander Waals constants, the law of corresponding states, reduced equation of
state.

Molecular velocities : Root mean square, average and most probable velocities,
Qualitative discussion of the Maxwell's distribution of molecular velocities,
collision number, mean free path and collision diameter, Liquification of gases
(based on Joule — Thomson effect).

Liquid State:
Intermolecular forces, structure of liquids (a qualitative description).

Structural differences between solids, liquids and gases;

Liquid crystals: Difference between liquid crystal, solid and liquid, Classification,
structure of nematic and cholestric phases, Thermography and seven segment
cells.

Unit — 1l

Solid States:
Definition of space lattice, unit cell;

Laws of crystallography — (i) Law of constancy of interfacial angles, (ii) Law of
rationality of indices (iii) Law of symmetry, Symmetry elements in crystals.

X-ray diffraction by crystals, Derivation of Bragg equation, Determination of
crystal structure of NaCl, KCl and CsCl (Laue's method and powder method).

Colloidal States:
Definition of colloids, classification of colloids;



VI.

Solids in liquids (sols): properties — kinetic, optical and electrical; stability of
colloids, protective action, Hardy-Schulze law, gold number.

Liquids in liquids (emulsions) : types of emulsions, preparation, Emulsifier,

Liquids in solids (gels) : classification, preparation and properties, inhibition,
general application of colloids, colloidal electrolytes.

Unit — IV

Chemical Kinetics and Catalysis:

Chemical kinetics and its scope, rate of a reaction, factors influencing the rate
of a reaction — concentration, temperature, pressure, solvent, light catalyst,
concentration dependence of rates, mathematical characteristics of simple
chemical reactions — zero order, first order, second order, pseudo order, half life
and mean life, Determination of the order of reaction — differential method,
method of integration, method of half life period and isolation method.

Radioactive decay as a first order phenomenon,;

Experimental methods of chemical kinetics: conductometric, potentiometric,
optical methods, polarimetry and spectrophotometer.

Theories of chemical kinetics: effect of temperature on rate of reaction,
Arrhenius equation, concept of activation energy.

Simple collision theory based on hard sphere model, transition state theory
(equilibrium hypothesis), Expression for the rate constant based on equilibrium
constant and thermodynamic aspects.

Catalysis, characteristics of catalysed reactions, classification of catalysis
homogeneous and heterogeneous catalysis, enzyme catalysis, miscellanceous
examples.



B.Sc. -1 (PRACTICAL) 180 hrs (6 Hrs/week)

Inorganic Chemistry :

Semi micro Analysis — cation analysis, separation and identification of ions from
Grops I, I, I, IV, V and VI, Anion analysis.

Organic Chemistry :

Laboratory techniques;

Calibration of Thermometer:

80-82° (Naphthalene), 113.5-114° (Acetanilide)

132.5-133° (Urea), 100° (Distilled Water)
Determination of melting point:

Naphthalene 80-82°, Benzoic acid 121.5-122°

Urea 132.5-133°, Succinic acid 184.5-185°

Cinnamic acid 132.5-133°, Sallicylic acid 157.5-158°

Acetanilide 113.5-114°, m-Dinitrobenzene 90°

p-Dichlorobenzene 52°, Aspirin 135°
Determination of boiling point:

Ethanol 78° Cyclohexane 81.4° Toluene 110.6°, Benzene 80°
Mixed melting point determination:

Urea-Cinnamic acid mixture of various compositions (1:4, 1:1, 4:1)
Distillation:

Simple distillation of ethanol-water mixture using water condenser,

Distillation of nitrobenzene and aniline using air condenser
Crystallization:

Concept of induction of crystallization,

Phthalic acid from hot water (using fluted filter paper and steamless
funnel)

Acetanilide from boiling water
Naphthalene from ethanol
Benzoic acid from water
Decolorisation and crystallization using charcoal:

Decolorsation of brown sugar (sucrose) with animal charcoal using
gravity filtration.

Crystallization and decolorisation of impure naphthalene (100g of
naphthalene mixes with 0.3 g of Congo Red using 1g decolorizing
carbon) from ethanol.



Sublimation (Siple and Vacuum):
Camphor, Naphtalene, Phthalic acid and succinic acid.
Qualitative Analysis:

Detection of extra elements (N, S and halogens) and functional groups
(phenolic, carboxylic, carbonyl, esters, carbohydrates, amines, amides,
nitro and anilide) in simple organic compounds.

Physical Chemistry :

Chemical Kinetics:

1. To determine the specific reaction rate of the hydrolysis of methyl
acetate/ethyl acetate catalyzed by hydrogen ions at rooms temperature.

2. To study the effect of acid strength on the hydrolysis of an ester.

3. To compare the strengths of HCI and H,SO,4 by studying the kinetics of
hydrolysis of ethyl acetate.

4, To study kinetically the reaction rate of decomposition of iodide by H,O,.

Distribution Law:

1. To study the distribution of iodine between water and CCl,.

2. To study the distribution of benzoic acid between benzene and water.
Colloids:

1. To prepare arsenious sulphide sol and compare the precipitating power

of mono-, bi- and trivalent anions.

Viscosity, Surface Tension:

1. To determine the percentage composition of a given mixture (non
interacting systems) by viscosity method.

2. To determine the viscosity of amyl alcohol in water at different
concentration and calculate the excess viscosity of these solutions.

3. To determine the percentage composition of a given binary mixture by

surface tension method (acetone & ethyl methylketone).

%0%%%%



B.Sc. - SECOND YEAR

CHEMISTRY

There shall be three written papers and a practical examination as follows :

Max. Marks
Paper — | Inorganic Chemistry 50
Paper — I Organic Chemistry 50
Paper — Il Physical Chemistry 50
TOTAL 150
PRACTICAL 50
GRAND TOTAL 200

Candidate will be required to pass in Theory and Practical Separately.



B.Sc. — Il Chemistry (Paper-I)

Inorganic Chemistry :

V1.

VII.

VIII.

Unit —|

Chemistry of Elements of First Transition Series

Characteristic properties of d-block elements.

Binary compounds (hydrides, carbides and oxides) of the elements of the first
transition series and complexes with respect to relative stability of their
oxidation states, coordination number and geometry.

Chemistry of Elements of Second and Third Transition Series

General characteristics, comparative treatment of Zr/Hf, Nb/Ta, Mo/W in
respect of ionic radii, oxidation states, magnetic behavior, spectral properties
and stereochemistry.

Unit — 1|

Coordination Compounds

Werner's coordination theory and its experimental verification, effective atomic
number concept, chelates, nomenclature of coordination compounds,
isomerism in coordination compounds, valence bond theory of transition metal
complexes.

Unit — 1l

Chemistry of Lanthanide Elements

Electronic structure, oxidation states and ionic radii and lanthanide contraction,
complex formation, occurrence and isolation, ceric ammonium sulphate and its
analytical uses.

Chemistry of Actinides
Electronic configuration, oxidation states and magnetic properties, chemistry of
separation of Np, Pu and Am from U.

Unit — IV

Oxidation and Reduction
Electrode potential, electrochemical series and its applications, Principles
involved in the extraction of the elements.

Acids and Bases
Arrhenius, Bronsted-Lowry, the Lux-Flood, solvent system and Lewis concept
of acids and bases.

Non-aqueous Solvents

Physical properties of a solvent, types of solvents and their general
characteristics, Reactions in non-aqueous solvents with reference to liquid NH;
and Liquid SO..



B.Sc. — Il Chemistry (Paper-II)

Organic Chemistry :

Unit —|

Electromagnetic Spectrum Absorption Spectra

Ultraviolet (UV) absorption spectroscopy — absorption laws (Beer-Lambert law);
molar absroptivity, presentation and analysis of UV spectra, types of electronic
transitions, effect of conjugation. Concept of chromophore and auxochrome,
Bathochromic, hypsochromic, hyperchromic and hypochromic shifts. U.V.
spectra of conjugated enes and enones.

Infrared (I.R.) absorption spectroscopy — molecular vibrations, Hooke's law,
selection rules, intensity and position of I.R. bands, measurement of I.R.
spectrum, fingerprint region, characteristic absorptions of various functional
groups and interpretation of I.R. spectra of simple organic compounds.

Unit — 1|

Alcohols

Classification and nomenclature,

Monohydric alcohols — nomenclature, methods of formation by reduction of
Aldehydes, Ketones, Carboxylic acids and Esters, Hydrogen bonding, Acidic
nature, Reactions of alcohols.

Dihydric alcohols - — nomenclature, methods of formation, chemical reactions of
vicinal glycols, oxidative cleavage [Pb(OAc); and HIO,] and pinacol-
pinacolone rearrangement.

Trihydric alcohols - nomenclature, methods of formation, chemical reactions of
glycerol.

Phenols :

Nomenclature, structure and bonding, preparation of phenols, physical
properties and acidic character, Comparative acidic strengths of alcohols and
phenols, resonance stabilization of phenoxide ion. Reactions of phenols —
electrophilic aromatic substitution, acylation and carboxylation. Mechanisms of
Fries rearrangement, Claisen rearrangement, Gatterman syntheis, Hauben-
Hoesch reaction, Lederer-Manasse reaction and Reimer-Tiemann reaction.

Unit — 1l

Ethers and Epoxides

Nomenclature of ethers and methods of their formation, physical properties,
Chemical reactions — cleavage and autoxidation, Ziesel's method.

Synthesis of epoxides, Acid and base-catalyzed ring opening of epoxides,
orientation of epoxide ring opening, reactions of Grignard and organolithium
reagents with epoxides.

Aldehydes and Ketones:
Nomenclature and structure of the carbonyl groups, synthesis of aldehydes and
ketones with particular reference to the synthesis of aldehydes from acid



VI.

VIl

VIII.

chlorides, synthesis of aldehydes and ketones uses 1, 3-dithianes, synthesis of
ketones from nitrites and from carboxylic acids, Physical properties.

Mechanism of nucleophillic additions to carbonyl group with particular emphasis
on benzoin, aldol, Perkin and Knoevenagel condensations, Condensation with
ammonia and its derivatives. Wittig reaction, Mannichreaction.

Use of acetals as protecting group, Oxidation of aldehydes, Baeyer-Villiger
oxidation of Ketones, Cannizzaro reaction, MPV, Clemmensen, Wolff-Kishner,
LiAIH, and NaBH,; reductions. Halogenation of enolizable ketones An
introduction to a, B unsaturated aldehydes and Ketones.

Unit = IV

Carboxylic Acids:

Nomenclature, structure and bonding, physical properties, acidity of carboxylic
acids, effects of substituents on acid strength, Preparation of carboxylic acids,
Reactions of carboxylic acids, Hell-Volhard-Zelinsky reaction, Synthesis of acid
chlorides, esters and amides, Reduction of carboxylic acids, Mechanism of
decarboxylation.

Methods of formation and chemical reactions of halo acids, Hydroxy acids:
malic, trartaric and citric acids.

Methods of formation and chemical reactions of unsaturated monocarboxylic
acids.

Dicarboxylic acids: methods of formation and effect of heat and dehydrating
agents.

Carboxylic Acid Derivatives
Structure and nomenclature of acid chlorides, esters, amides (urea) and acid
anyhydrides.

Relative stability of acyl derivatives, Physical properties, interconversion of acid
derivatives by nucleophilic acyl substitution.

Preparation of carboxylic acid derivatives, chemical reaction. Mechanisms of
esterificaton and hydrolysis (acidic and basic)

Organic Compounds of Nitrogen:

Preparation of nitroalkanes and nitroarenes, Chemical reactions of nitroalkanes.
Mechanisms of nuclephilc substitution in nitroarenes and their reductions in
acidic, neutral and alkaline media, Picric acid.

Halonitroarenes: reactivity, Structure and nomenclature of amines, physical
properties, Stereochemistry of amines, Separation of a mixture of primary,
secondary and tertiary amines. Structural features effecting basicity of amines.
Amine salts as phase-transfer catalysts, Preparation of alkyl and aryl amines
(reduction of nitro compounds, nitrities), reductive amination of aldehydic and
ketonic compounds, Gabriel-phthalimide reaction, Hofmann bromamide
reaction. Reactions of amines, electrophilic aromatic substituton in aryl amines,
reactions of amines with nitrous acid. Synthetic transformations of aryl
diazonium salts, azo coupling.



B.Sc. — Il Chemistry (Paper-Ill)

Physical Chemistry :

Unit — |
(Thermodynamics & Chemical Equilibrium)

Thermodynamics — |
Definitions of thermodynamic terms :

System, surroundings etc. Types of systems, intensive and extensive
properties, State and path functions and their differentials, Thermodynamic
processes, concept of heat and work.

First Law of Thermodynamics :

Statement, definition of internal energy and enthalpy, Heat capacity, heat
capacities at constant volume and pressure and their relationship, Joule's law —
Joule-Thomson coefficient and inversion temperature. Calculation of w, g, dU &
dH for the expansion of ideal gases under isotheral and adiabatic conditions for
reversible process.

Thermochemistry :

Standard state, standard enthalpy of formation — Hess's Law of heat
summation and its applications, Heat of reaction at constant pressure and at
constant volume, Enthalpy of neutralization, Bond dissociation energy and its
calculation from thermo-chemical data, temperature dependence of enthalpy,
Kirchhoff's equation

Unit — I

Chemical Equilibrium

Equilibrium constant and free energy, Thermodynamic derivation of law of mass
action, Le Chatelier's principle

Reaction isotherm and reaction isochore — Clapeyron-clausius equation and its
applications.

Thermodynamics — I
Second Law of Thermodynamics :

Need for the law, different statements of the law, Cornot's cycle and its
efficiency, Carnot's theorem. Thermodynamic scale of temperature.

Concept of entropy:

Entropy as a state function, entropy as a function of V & T, entropy as a
function of P & T, entropy change in physical change, clausius inequality,
entropy as a criteria of spontaneity and equilibrium, Equilibrium change in ideal
gases and mixing of gases.



VI.

Gibbs and Helmholtz functions:

Gibbs function (G) and Helmhotz function (A) as thermodynamic
quantities, A & G as criteria for thermodynamic equilibrium and spontaneity,
their advantage over entropy change, Variation of G and A with P, V and T.

Third Law of Thermodynamics:

Nernst heat theorem, statement and concept of residual entropy.
Nernst distribution law — thermodynamic derivation, applications.

Unit = lIl
(Electrochemistry — 1 & Solutions)

Electrochemistry —1I:

Electrical transport:- Conduction in metals and in electrolyte solutions,
specific conductance molar and equivalent conductance, measurement of
equivalent conductance, variation of molar equivalent and specific conductance
with dilution.

Migration of ions and Kohlrausch's law, Arrhenius theory of electrolyte
dissociation and its limitations, weak and strong electrolytes, Ostwald's dilution
law its uses and limitations, Debye-Huckel-Onsager's equation for strong
electrolytes (elementary treatment only), Transport number, definition and
determination by Hittorf's method and moving boundary method.

Applications of conductivity measurements: determination of degree of
dissociation, determination of K, of acids, determination of solubility product of
a sparingly soluble salt, conductometric titrations.

Solutions:
Liquid — Liquid mixtures- Ideal liquid mixtures, Raoult's and Henry's law, Non-
ideal system-azeotropes — HCI-H,O and ethanol — water systems.

Partially miscible liquids- Phenol —water, trimethylamine — water, nicotine-water
systems, Immiscible liquids, steam distillation.

Unit - AV
(Electrochemistry — 11 & Phase Equilibrium)

Electrochemistry —II:

Types of reversible electrodes — gas-metal ion, metal-ion, metal-
insoluble salt-anion and redox electrodes, Electrode reactions, Nernst equation,
derivation of cell E.M.F. and single electrode potential, strandard hydrogen
electrode-reference electrodes and their applications, standard electrode
potential, sign conventions, electrochemical series and its significance.

Electrolytic and Galvanic cells—reversible and irreversible cells,
conventional representation of electrochemical cells;

EMF of a cell and its measurements, Computation of cell EMF,
Calculation of thermodynamic quantities of cell reactions (AG, AH and K)

Concentration cell with and without transport, liquid junction potential,
application of concentration cells, valency of ions, solubility product and activity
coefficient, potentiometric titrations.

Definition of pH and pK,, determination of pH using hydrogen,
guinhydrone and glass electrodes, by potentiometric methods;



VIl

Buffers — Mechanism of buffer action, Henderson-Hazel equation,
application of buffer solution, Hydrolysis of salts

Phase Equilibrium:

Statement and meaning of the terms-phase, component and degree of
freedom, derivation of Gibb's phase rule, phase equilibria of one component
system-water, 'CO,' and 'S' systems

Phase equilibria of two component system — solid liquid equilibria simple
eutectic — Bi-Cd, Pb-Ag systems, desilverisation of lead.

Solid solutions — compound formation with congruent melting point (Mg-Zn)
and incongruent melting point, (FeCls-H,0) and (CuSO4-H,0) system



B.Sc. — Il (Practical) 180 hrs. (6 hrs/week)

Inorganic Chemistry :

Calibration of fractional weights, pipettes and burettes, Preparation of standards

solutions, Dilution — 0.1 M to 0.001 M solutions.

Quantitative Analysis:

Volumetric Analysis :
@ Determination of acetic acid in commercial vinegar using NaOH.
(b) Determination of alkali content — antacid tablet using HCI.

(© Estimation of calcium content in chalk as calcium oxalate by
permanganometry.

(d) Estimation of hardness of water by EDTA.
(e Estimation of ferrous and ferric by dichromate method.
® Estimation of copper using thiosulphate.
Gravimetric Analysis :
Analysis of Cu as CuSCN and Ni as Ni (dimethylgloxime).

rgani hemistr

Laboratory Techniques

A.

Thin Layer Chromatography

Determination of Rf values and identification of organic compounds:

@ Separation of green leaf pigments (spinach leaves may be used).

(b) Preparation of separation of 2, 4-dinitrophenylhydrazones of acetone, 2-
butanone, hexan-2, and 3-one using toluene and light petroleum (40:60)

(© Separation of a mixture of dyes using cyclohexane and ethyl acetate
(8.5:1.5).

Paper Chromatography: Ascending and Circular

Determination of Rf values and identification of organic compounds:

(@) Separation of a mixture of phenylalanine and glycine, Alanine and
aspartic acid, Leucine and glutamic acid, Spray reagent — ninhydrin.

(b) Separation of a mixture of D, L — alanine, glycine, and L-Leucine using n-
butanol:acetic acid:water (4:1:5), Spray reagent —ninhydrin.

(©) Separation of monosaccharide — a mixture of D-galactose and D-
fructose using n-butanol:acetone:water (4:5:1), spray reagent — aniline

hydrogen phthalate.



Qualitative Analysis:

Identification of an organic compound through the functional group analysis,
determination of melting point and preparation of suitable derivatives.

Physical Chemistry :

Transition Temperature

1.

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

Phase Equilibrium

2.

To study the effect of a solute (e.g. NaCl, succinic acid) on the critical
solution temperature of two partially miscible liquids (e.g. phenol-water
system) and to determine the concentration of that solute in the given
phenol-water system.

To construct the phase diagram of two component (e.g. diphenylamine —
benzophenone) system by cooling curve method.

Thermochemistry

1.

2.

To determine the solubility of benzoic acid at different temperaturesand
to 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 entrhalpy of ionization
of the weak acid/weak base.

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

%0%%%%



B.Sc. - THIRD YEAR
CHEMISTRY

There shall be three written papers and a practical examination as follows:

Max. Marks
Paper — | Inorganic Chemistry 75
Paper — I Organic Chemistry 75
Paper — Il Physical Chemistry 75
TOTAL 225
PRACTICAL 75
GRAND TOTAL 300

Candidate will be required to pass in Theory and Practical Separately.



B.Sc. — Ill Chemistry (Paper-I)

Inorganic Chemistry :

V.

VI.

VII.

VIII.

Unit —|

Metal-ligand bonding in Transition Metal Complexes

Limitations of valance bond theory, an elementary idea of crystal field theory,
crystal field splitting in octahedral, tetrahedral and square planner complexes,
factors affecting the crystal-field parameters.

Thermodynamic and Kinetic Aspects of Metal Complexes

A brief outline of thermodynamics stability of metal complexes and factors
affecting the stability, stability constants of complexes and their determination,
substitution reactions of square planar complexes.

Unit — 1

Magnetic Properties of Transition Metal Complexes

Types of magnetic behavior, methods of determining magnetic susceptibility, spin-
only formula, L-S coupling, correlation of us and e values, orbital contribution to
magnetic moments, application of magnetic moment data for 3d- metal
complexes.

Electronic spectra of Transition Metal Complexes

Types of electronic transitions, selection rules for d-d transitions, spectroscopic
ground states, spectrochemical series, Orgel-energy level diagram for d* and d°
states, discussion of the electronic spectrum of [Ti(H,0)]** complex ion.

Unit — 1l

Organometallic Chemistry
Definition, nomenclature and classification of organometallic compounds,

Preparation, properties, bonding and applications of alkyls and aryls of Li, Al,
Hg, Snl.

Metal carbonyls: 18 electron rule, preparation, structure and nature of bonding
in the mononuclear carbonyls.

Silicones and Phosphazenes
Silicones and phosphazenes as examples of inorganic polymers, nature of
bonding in triphosphazenes.

Unit = 1V

Hard and Soft Acids and Bases (HSAB)

Classification of acids and bases as hard and soft, Pearson's HSAB concept,
acid-base strength and hardness and softness, Symbiosis, theoretical basis of
hardness and softness, electro negativity and hardness and softness.

Bioinorganic Chemistry

Essential and trace elements in biological processes, metalloporphyrins with
special reference to hemoglobin and myoglobin, Biological role of alkali and
alkaline earth metal ions with special reference to Ca”".



B.Sc. — lll Chemistry (Paper-Il)

Organic Chemistry :

Unit —|

Spectroscopy

Nuclear magnetic resonance (NMR) spectroscopy, Proton magnetic resonance
(*H NMR) spectroscopy, nuclear shielding and deshielding, chemical shift and
molecular structure, spin-spin splitting and coupling constants, areas of signals,
interpretation of 'H NMR spectra of simple organic molecules such as ethyl
bromide, ethanol, acetaldehyde, 1, 1, 2-tribromoethane, ethyl acetate, toluene
and acetophenone, Problems pertaining to the structures elucidation of simple
organic compounds using UV, IR and *H NMR spectroscopic, techniques.

Unit — 1

Organometallic Compounds
Organomagnesium compounds : the Grignard reagents, formation, structure
and chemical reactions.

Organozinc compounds: formation and chemical reactions.
Organolithium compounds: formation and chemical reactions.

Organosulphur Compounds

Nomenclature, structural formation, methods of formation and chemical
reactions of thiols, thioethers, sulphonic acids, sulphonamides and
Sulphaguanidine.

Hetrocyclic Compounds

Introduction : Molecular orbital picture and aromatic characteristics of pyrrole,
furan, thiophene and pyridine, Methods of synthesis and chemical reactions
with particular emphasis on the mechanism of electrophilic substitution,
Mechanism of nucleophilic substitution reaction in pyridine derivatives,
Comparison of basicity of pyridine, piperidine and pyrrole.

Introduction to condensed five and six membered heterocycles, Preparation
and reactions of indole, quinoline and isoquinoline with special reference to
Fisher indole synthesis, Skraup synthesis and Bischler-Nepieralski synthesis,
Mechanism of electrophilc substitution reactions of indole, quinoline and
isoquinoline.

Unit — 1l

Carbohydrates

Classification and nomenclature, Monosaccharides, mechanism of osazone
formation, interconversion of glucose and fructose, chain lengthening and chain
shortening of aldoses. Configuration of monosaccharides, Erythro and threo
diastereomers, Conversion of glucose intro mannose, Formation of glcosides,
ethers and esters, Determination of ring size of monosaccharides, Cyclic
structure of D(+)-glucose, Mechanism of mutarotation.

Structures of ribose and deoxyribose,

An introduction to disaccharides (maltose, sucrose and lactose) and
polysaccharides (starch and cellulose) without involving structure
determination.



VI.

VIl

VIII.

Amino Acids, Peptides, Proteins and Nucleic Acids:

Classification, structure and stereochemistry of amino acids, Acid-base
behaviour isoelectric point and electrophoresis, Preparation and reactions of a-
amino acids, Structure and nomenclature of peptides and proteins,
Classification of proteins, peptide structure determination, end group analysis,
selective hydrolysis of peptides, classical peptide synthesis, solid-phase
peptide synthesis, Structures of peptides and proteins, Levels of protein
structure, Protein denaturation/ renaturation;

Nucleic acids : Introduction, constituents of nucleic acids, Ribonucleosides and
ribonucleotides, The double helical structure of DNA.

Unit = IV

Fats, Oils and Detergents

Natural fats, edible and industrial oils of vegetable origin, common fatty acids,
glycerides, hydrogenation of unsaturated oils, Saponification value, iodine
value, acid value, Soaps, synthetic detergents, alkyl and aryl sulphonates.

Synthetic Polymers
Addition or chain-growth polymerization, Free radical vinyl polymerization, ionic
vinyl polymerization, Ziegler-Natta polymerization and vinyl polymers,

Condensation or step growth-polymerization, Polyesters, plyamides, phenol
formaldehyde resins, urea formaldehyde resins, epoxy resins and
polyurethanes, Natural and synthetic rubbers, Elementary idea of organic
conducting polymers.

Synthetic Dyes

Colour and constitution (electronic Concept), Classification of dyes, Chemistry
and synthesis of Methyl orange, Congo red, Malachite green, crystal violet,
phenolphthalein, fluorescein, Alizarin and Indigo.

Organic Synthesis via Enolates

Acidity of a-hydrogens, alkylation of diethyl malonate and ethyl acetoacetate,
Synthesis of ethyl acetoacetate: the Claisen condensation, Keto-enol
tautomerism of ethyl acetoacetate.

Alkylation of 1, 3-dithianes, Alkylation and acylation of enamines.



B.Sc. — lll Chemistry (Paper-Ill)

Physical Chemistry :

Unit —|

Introductory Quantum Mechanics, Spectrosco Physical Properties and

Molecular Structure)

Introductory Quantum Mechanics:

Black-body radiation, Planck's radiation law, photoelectric effect, heat capacity
of solids, Bohr's model of hydrogen atom (without derivation) their solution of
overall solution and its defects, Compton effect, de-Broglie's hypothesis, the
Heisenberg's uncertainty principle, Hamiltonian Operator.

Spectroscopy:

Introduction : electromagnetic radiation, regions of the spectrum, basic features
of different spectrophotometers, statement of the born-oppenheimer
approximation, degrees of freedom.

Physical Properties and Molecular Structure:

Optical activity, polarization — (Clausius — Mossotti equation), orientation of
dipoles in an electric field, dipole moment, induced dipole moment,
measurement of dipole moment-temperature method and refractivity method,
dipole moment and structure of molecules, magnetic properties-
paramagnetism, diamagnetism and ferromagnetic, Magnetic susceptibility, its
measurements and its importance.

Unit — 1

Elementary Quantum Mechanics:

Schrédinger wave equation and its importance, physical interpretation of
the wave function, postulates of quantum mechanics, particle in a one
dimensional box.

Schrédinger wave equation for H-atom, separation into three equations
(without derivation), quantum numbers and their importance, hydrogen like
wave functions, radial wave functions, angular wave functions.

Molecular orbital theory, basic ideas — criteria for forming M.O. from
A.O., construction of M.O's by LCAO — H," ion, calculation of energy levels from
wave functions, physical picture of bonding and anti-bonding wave functions,
concept of o, *, n, n* orbitals and their characteristics, Hybrid orbitals — sp,
sp®, sp?, calculation of coefficients of A.O's used in sp and sp® hybrid orbitals
and interpretation of geometry.

Introduction to valence bond model of H,, comparison of M.O. and V.B.
models.

Unit = Il

Rotational Spectrum:

Diatomic Molecules: Energy levels of a rigid rotor (semi-classical principles),
selection rules, spectral intensity, distribution using population distribution
(Maxwell-Boltzmann distribution) determination of bond length, qualitative
description of non-rigid rotor, isotope effect.



VI.

Vibrational Spectrum :

Infrared Spectrum: Energy levels of simple harmonic oscillator, selection
rules, pure vibrational spectrum, intensity, determination of force constant and
gualitative relation of force constant and bond energies, effect of anharmonic
motion and isotope on the spectrum, idea of vibrational frequencies of different
functional groups.

Raman Spectrum : Concept of polarizability, pure rotational and pure
vibrational Raman spectra of diatomic molecules, selection rules.

Electronic Spectrum : Concept of potential energy curves for bonding and
antibonding molecular orbitals, qualitative description of selection rules and
Franck-Condon principle.

Qualitative description of ¢, T and n M.O. their energy levels and the respective
transition.

Unit = IV

(Photochemistry, Solutions, Dilute Solutions and Colligative Properties)

Photochemistry :

Interaction of radiation with matter, difference between thermal and
photochemical processes, Laws of photochemistry: Grothus — Drapper law,
Stark — Einstein law, Jablonski diagram depicting various processes occurring
in the excited state, qualitative description of fluorescence, phosphorescence,
non- radiative processes (internal conversion, intersystem crossing), quantum
yield, photosensitized reactions — energy transfer processes (simple examples),
Kinetics of Photo chemical reaction.

Solutions, Dilute Solutions and Colligative Properties:
Ideal and non-ideal solutions, methods of expressing concentrations of
solutions, activity and activity coefficient.

Dilute solution, colligative properties, Raoult's law, relative lowering of
vapour pressure, molecular weight determination, Osmosis, law of osmotic
pressure and its measurement, determination of molecular weight from osmotic
pressure, Elevation of boiling point and depression of freezing, Thermodynamic
derivation of relation between molecular weight and elevation in boiling point
and depression in freezing point. Experimental methods for determining various
colligative properties.

Abnormal molar mass, Van't Hoff factor, Colligative properties of degree
of dissociation and association of solutes.



B.Sc. -1l (PRACTICAL) 180 hrs. (12 hrs./week)

Inorganic Chemistry :

Synthesis and Analysis:

(a) Preparation of sodium trioxalator ferrate (Ill), Nas[Fe(C,0,4);] and
determination of its composition by permagonometry.

(b) Preparation of Ni-DMG complex, [Ni(DMG)]

(© Preparation of copper tetraammine complex. [(Cu(NH3)4]SO,.

(d) Preparation of cis-and trans-bisoxalato diaqua chromate (llI) ion.

Instrumentation:

Colorimetry

@) Job's method (b) Mole-ratiomethod
Adulteration — Food stuffs.
Effluent analysis, water analysis

Solvent Extraction

Separation and estimation of Mg(ll) and Fe(ll)
lon Exchange Method

Separation and estimation of Mg(ll) and Zn(ll)
rganic Chemistr

Laboratory Techniques:
Steam Distillation

Naphtalene from its suspension in water
Clove oil from cloves

Separation of o-and p-nitrophenols
Column Chromatography

Separation of fluorescein and methylene blue
Separation of leaf pigments from spinach leaves
Resolution of racemic mixture of (+) mandelic acid

Qualitative Analysis

Analysis of an organic mixture containing two solid components
using water, NaHCO3,

NaOH for separation and preparation of suitable derivatives
Synthesis of Organic Compounds

(€)) Acetylation of salicylic acid, aniline, glucose and hydroquinone,
Benzoylation of aniline and phenol

(b) Aliphatic electrophlic substitution
Preparation of iodoform from ethanol and acetone

(c) Aromatic electrophilic substitution
Nitration

Preparation of m-dinitrobenzene



Preparation of p-nitroacetanilide

Halogenation
Preparation of p-bromoacetanilide
Preparation of 2, 4, 6-tribromophenol

(d) Diazotization/coupling
Preparation of methyl orange and methyl red
(e) Oxidation
Preparation of benzoic acid from toluence
® Reduction
Preparation of aniline from nitrobenzene
Preparation of m-nitroaniline from m-dinitrobenzene

Stereochemical Study of Organic Compounds via Models

R and S configuration of optical isomers

E, Z configuration of geometrical isomers

Coformational analysis of cyclohexanes and substituted
cyclohexanes

Physical Chemistry :

Electrochemistry:

1. To determine the strength of the given acid conductometrically using
standard alkali solution.

2. to determine the solubility and solubility of a sparingly soluble electrolyte

conducometrically.

to study the saponification of ethyl acetate condutometrically.

To determine the ionization constant of a weak acid condutometrically.

To titrate potentiometrically the given ferrous ammonium sulphate

solution using KMnO,/K,Cr,0O- as titrant and calculate the redox potential

of Fe""/Fe™" system on the hydrogen scale.

Refractrometry, Polarimetry:

arw

1. To verify law of refraction of mixtures (e.g. of glycerol and water) using
Abbe's refractometer.

2. To determine the specific rotation of a given optically active compound.

3. To determine stoichiometry and stability constant of complexes.

Molecular Weight Determination:

1. Determination of molecular weight of a non-volatile solute by Rast
method/ Beckmann freezing point method.

2. Determination of the apparent degree of dissociation of an electrolyte
(e.g., NaCl) in aqueous solution at different concentrations by
ebullioscopy.

Colorimetry:

1. To verify Beer — Lambert Law for KMnO4/K,Cr,O; and determining the
concentration of the given solution of the substance from absorption
measurement.

%%%%%



PROPOSED UNIFORM SYLLABUS FOR
U.P. STATE UNIVERSITIES
MEWAR INSTIRUTE OF MANAGEMENT

Three Years Degree Course
PHYSICS
B.Sc.- FIRST YEAR

Max. Marks
PAPER I MECHANICS AND WAVE MOTION 50
PAPER 11 KINETIC THEORY AND THERMODYNAMICS 50
PAPER IlI CIRCUIT FUNDAMENTALS AND BASIC 50
ELECTRONICS
PRACTICAL [TWO PRACTICALS (30 MARKS) + VIVA (10 50
MARKS) + RECORD (10 MARKS)
TOTAL 200

Candidate must obtain minimum pass marks in Theory and Practical
Examinations separately.

Page 1



PAPER | - MECHANICS AND WAVE MOTION

UNIT-I

Inertial reference frame, Newton’s laws of motion, Dynamics of particle in
rectilinear and circular motion, Conservative and Non -conservative forces,
Conservation of energy, liner momentum and angular momentum, Collision in
one and two dimensions, cross section.

UNIT -1I
Rotational energy and rotational inertia for simple bodies, the combined
translation and rotational and motion of a rigid body on horizontal and inclined
planes, Simple treatment of the motions of a top. Relations between
elastic constants, bending of Beams and Torsion of Cylinder.

UNIT -
Central forces, Two particle central force problem, reduced mass, relative and
centre of mass motion, Law of gravitation, Kepler’s laws, motions of planets
and satellites, geo-stationary satellites.

UNIT IV
Simple harmonic motion, differential equation of S. H. M. and its solution, uses
of complex notation, damped and forced vibrations, composition of simple

harmonic motion.

Differential equation of wave motion, plane progressive waves in fluid media,
reflection of waves, phase change on reflection, superposition, stationary

waves, pressure and energy distribution, phase and group velocity.

Text and Reference Books

EM Purcell, Ed: “Berkeley Physics Course, Vol. 1, Mechanics” (McGraw-
Hill). RP Feymman, RB Lighton and M Sands; “The Feymman Lectures
in Physics”, Vol. 1 (Bl Publications, Bombay, Delhi, Calcutta, Madras).

J.C. Upadhyay: ‘Mechanics’.
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D.S, Mathur “Mechanics”,
P.K. Srivastava: “Mechanics” (New Age International).

PAPER II- KINETIC THEORY AND THERMODYNAMICS
UNIT-I

Ideal Gas: Kinetic model, Deduction of Boyle’s law, interpretation
of

temperature, estimation of r.m.s. speeds of molecules. Brownian motion,
estimate of the Avogadro number. Equipartition of energy, specific heat of
monatomic gas, extension to di- and triatomic gases, Behaviour at
low temperatures. Adiabatic expansion of an ideal gas, applications to
atmospheric physics.
Real Gas: Vander Waals gas, equation of state, nature of Van der Waals
forces, comparison with experimental P-V curves. The critical constants,
gas and vapour. Joule expansion of ideal gas, and of a Vander Waals gas,
Joule coefficient, estimates of J-T cooling.

UNIT -1I
Liquefaction of gases: Boyle temperature and inversion temperature. Principle
of regenerative cooling and of cascade cooling, liquefaction of hydrogen and
helium gas. Refrigeration cycles, meaning of efficiency.
Transport phenomena in gases: Molecular collisions, mean free path and
collision cross sections. Estimates of molecular diameter and mean free path.
Transport of mass, momentum and energy and interrelationship, dependence on
temperature and pressure.

UNIT -
The laws of thermodynamics: The Zeroth law, various indicator
diagrams, work done by and on the system, first law of thermodynamics, internal
energy as a state function and other applications. Reversible and irreversible
changes, Carnot cycle and its efficiency, Carnot theorem and the second
law of thermodynamics. Different versions of the second law, practical cycles
used in internal combustion engines. Entropy, principle of increase of

entropy. The
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thermodynamic scale of temperature; its identity with the perfect gas
scale. Impossibility of attaining the absolute zero;
third law of thermodynamics. Thermodynamic relationships:
Thermodynamic variables; extensive and intensive, Maxwell’s general
relationships, application to Joule-Thomson cooling and adiabatic cooling in a
general system, Van der Waals gas, Clausius-Clapeyron heat equation.
Thermodynamic potentials and equilibrium of thermodynamical systems,
relation with thermodynamical variables. Cooling due to adiabatic
demagnetization, production and measurement of very low temperatures.
UNIT -IV

Blackbody radiation: Pure temperature dependence, Stefan-Boltzmann
law, pressure of radiation, spectral distribution of Black body radiation, Wien’s
displacement law, Rayleigh-Jean’s law, The ultraviolet catastrophy, Plank’s

Law, Kirchaff’s Law: absorption and emission.

Text and Reference Books

G.G. Agarwal and H.P. Sinha “Thermal Physics”
S.K. Agarwal and B.K. Agarwal “Thermal Physics”

PAPER 111 - CIRCUIT FUNDAMENTALS AND BASIC
ELECTRONICS

UNIT-I
Growth and decay of currents through inductive resistances, charging and
discharging
in R.C. and R.L.C. circuits, Time constant, Measurement of high resistance.
A.C. Bridges, Maxwell’s and Scherings Bridges, Wien Bridge.
THEVENIN, NORTON and Superposition theorems and their applications.
UNIT -1l
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Semiconductors, intrinsic and extrinsic semiconductors, n-type and p-type
semiconductors, unbiased diode forward bias and reverse bias diodes, diode as a
rectifier, diode characteristics, zener diode, avalanche and zener breakdown,
power supplies, rectifier, bridge rectifier, capacitor input filter, voltage
regulation, zener regulator.
Bipolar transistors, three doped regions, forward and reverse bias, DC
alpha, DC beta
transistor curves.

UNIT -
Transistor biasing circuits: base bias, emitter bias and voltage divider bias, DC
load line.
Basic AC equivalent circuits, low frequency model, small signal
amplifiers, common emitter amplifier, common collector amplifiers, and
common base amplifiers, current and voltage gain, R.C. coupled amplifier,
gain, frequency response, equivalent circuit at low, medium and high
frequencies, feedback principles.

UNIT-IV
Input and output impedance, transistor as an oscillator, general discussion and
theory of Hartley oscillator only.
Elements of transmission and reception, basic principles of amplitude
modulation and demodulation. Principle and design of linear multimeters and

their application, cathode ray oscillograph and its simple applications.

Text and Reference Books

B.G. Streetman; “Solid State Electronic Devices”, | (Prentice Hall of India, New
Delhi).

W.D. Stanley: “Electronic Devices, Circuits and Applications” (Prentice-Hall).
J.D. Ryder, “Electronics Fundamentals and Applications”, 1’ Edition
(Prentice-Hall of India, New Delhi).
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J Millman and A Grabel, “Microelectronics”, International Edition (McGraw

Hill Book Company, New York).

PRACTICALS

Every institution may add any experiment of the same standard in the subject.
Mechanics
1. Study of laws of parallel and perpendicular axes for moment of inertia.

2. Study of conservation of momentum in two dimensional oscillations.

Oscillations

1. Study of a compound pendulum.

2. Study of damping of a bar pendulum under various mechanics.

3. Study of oscillations under a bifilar suspension.

4. Study of oscillations of a mass under different combinations of springs.

Properties of matter

1. Study of bending of a cantilever or a beam.

2. Study of torsion of a wire (static and dynamic methods)

Kinetic theory of matter

Study of Brownian motion.
Study of adiabatic expansion of a gas.

Study of conversion of mechanical energy into heat.

> LW poe

Heating efficiency of electrical kettle with varying voltages.

Thermodynamics
1. 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.

s W
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Circuit fundamentals

1.

2
3

4
5
6

Charging and discharging in R.C. and R.C.L. circuits.
. High resistance by leakage.

. A.C.Bridges.
. Half wave and full wave rectifiers.
. Characteristics of a transistor in CE,CB and CC configurations

. Frequency response of R.C. coupled amplifier.

Waves

1. Speed of waves on a stretched string.

2. Study of interference with two coherent sources of sound.

Text and reference books

D.P. Khandelwal, “A laboratory manual for undergraduate classes” (Vani
Publishing

House, New Delhi).

S.P. Singh, “Advanced Practical Physics” (Pragati Prakashan, Meerut).
Worsnop and Flint- Advanced Practical physics for students.
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PHYSICS
B.Sc.- SECOND YEAR

Max. Marks
PAPER | PHYSICAL OPTICS AND LASERS 50
PAPER 11 ELECTROMAGNETICS 50
PAPER I ELEMENTS OF QUANTUM MECHANICS, 50
ATOMIC AND MOLECULARS SPECTRA
PRACTICAL [ TWO PRACTICALS (30 MARKS) + VIVA (10 50
MARKS) + RECORD (10 MARKYS)
TOTAL 200

Candidate must obtain minimum pass marks in Theory and Practical

Examinations separately.
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PAPER I - PHYSICAL OPTICS AND LASERS
UNIT-I

Interference of a light: The principle of superposition, two-slit
interference,

coherence requirement for the sources, optical path retardations, lateral shift of
fringes, Rayleigh refractometer and other applications. Localised fringes; thin
films, applications for precision measurements for displacements.
Haidinger fringes: Fringes of equal inclination. Michelson interferometer, its
application for precision determination of wavelength, wavelength
difference and the width of spectral lines. Antireflection Coating, Optical filters.
Intensity distribution in multiple beam interference, Tolansky fringes,
Fabry-Perrot
interferometer and etalon.

UNIT -11
Fresnel diffraction: Fresnel half-period zones, plates, straight edge, rectilinear
propagation.
Fraunhoffer diffraction: Diffraction at a slit, half-period zones,
phasor diagram and integral calculus methods, the intensity distribution,
diffraction at a circular aperture and a circular disc, resolution of images,
Rayleigh criterion, resolving power of telescope and microscopic systems,
outline of phase contrast microscopy.
Diffraction gratings: Diffraction at N parallel slits, intensity distribution,
plane diffraction grating, reflection grating, blazed gratings. Concave
grating and different mountings. Resolving power of a grating and

comparison with resolving powers of prism and of a Fabry-Perrot etalon.

UNIT - T

Polarization, Double refraction in uniaxial crystals, Nicol prism, polaroids and

retardation plates, Babinet’s compensator. Analysis of polarised light.
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Optical activity and Fresnel’s explanation, Half shade and
Biquartz polarirneters.

Matrix representation of plane polarized waves, matrices for

polarizers, retardation plates and rotators, Application to simple systems.

UNIT-1V

Laser system: Purity of a special line, 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, 3 and

4
Level Systems with Example (He-Ne).

Application of Lasers: Pulsed lasers and tunable lasers, spatial coherence and

directionality, estimates of beam intensity; temporal coherence and spectral

energy density.

Text and Reference Books

A K Ghatak, “Physical Optics” (Tata McGrew Hill).

D P Khandelwal; “Optics and Atomic Physics” (Himalaya, Publishing House,

Bombay).

F Smith and JH Thomson; “Manchester Physics sries;
(English

Language Book Society ). Born and Wolf;

“Optics”

KD Moltey; “Optics” (Oxford University Press).

Sears; “Optics”.

Jonkins and White; “Fundamental of Optics” (McGraw-Hill).
Smith and Thomson; “Optics” (John Wiley and Sons).

B.K; Mathur; “Optics”.

P.K. Srivastava; “Optics” (CBS).

B.B. Laud; “Lasers” (New Age).

Page
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PAPER Il- ELECTROMAGNETICS
UNIT-I

Electrostatics

Coulomb’s law, Electric Field and potentials, Field due to a uniform charged
sphere, Derivations of Poisson and Laplace Equations, Gauss Law and its
application: The Field of a conductor. Electric dipole, Field and potential due to
an electric dipole, Dipole approximation for an arbitrary charge
distribution, Electric quadruple, Field due to a quadruple , Electrostatic Energy

of a charged uniform sphere, Energy of a condenser.

Magnetostatics

Magnetic field, Magnetic force of a current, Magnetic Induction and Biot-
Savart Law, Lorentz Force, Vector and Scalar Magnetic potentials,
Magnetic Dipole, Magnetomotive force and Ampere’s Circuital theorem
and its applications to calculate magnetic field due to wire carrying

current and solenoid.

UNIT-II

Electromagnetic Induction

Laws of Induction, Faraday’s laws and Lanz’s Law. Mutual and Self Induction,
Vector potential in varying Magnetic field, Induction of current in continuous
media, Skin effect, Motion of electron in changing magnetic field , Betatron ,
Magnetic energy in field, Induced magnetic field (Time varying electric field),
Displacement current, Maxwell’s equations, Theory and working of moving

coil ballistic galvanometer.
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UNIT-111
Dielectrics
Dielectric  constant, polarization, Electronic polarization, Atomic or
ionic Polarization Polarization charges, Electrostatic equation with dielectrics,
Field, force and energy in Dielectrics.
Magnetic Properties of Matter
Intensity of magnetization and magnetic susceptibility, Properties of Dia, Para
and Ferromagnetic materials, Curie temperature, Hysteresis and its
experimental determination.
UNIT -1V
Electromagnetic Waves
The wave’, equation satisfied .by E and B, plane electromagnetic waves
in vacuum, Poynting’s vector, reflection at, a plane boundary of dielectrics,
polarization by reflection and total internal reflection, Faraday effect; waves in a
conducting medium, reflection and refraction by the ionosphere
Text and Reference Books
Berkeley Physics Course; Electricity and Magnetism, Ed. E.M. Purcell (Mc
GrawHill). Halliday and Resnik; “Physics”, Vol 2.
D J Griffith; “Introduction to Electrodynamics” (Prentice-Hall of India). Reitz
and Milford; “Electricity and Magnetism (Addison-Wesley).
A S Mahajan and A A Rangwala; “Electricity and Magnetism” (Tata McGraw-
Hill). A M Portis; “Electromagnetic Fields”.
Pugh and Pugh; “Principles of Electricity and Magnetism” (Addison-Welsley).
Panofsky and Phillips; “Classical Electricity and Magnetism” (India Book
House). S S Atwood; “Electricity and Magnetism” (Dover).
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PAPER 11l - ELEMENTS OF QUANTUM MECHANICS, ATOMIC
AND MOLECULAR SPECTRA

UNIT-I
Matter Waves
Inadequacies of classical mechanics, Photoelectric phenomenon, Compton
effect, wave particle duality, de- Broglie matter waves and their experimental
verification, Heisenberg’s Uncertainty principle, Complementarity principle,
Principle of superposition, Phase and Group Velocity .

UNIT -1I
Schrodinger Equation and its Applications
Schrodinger wave equation Interpretation of wave function, Expectation values
of dynamical variables, Ehrenfest theorem, Orthonormal properties of wave
functions, One dimensional motion in step potential, Rectangular barrier,
Square well potential, Particle in a box, normalization Simple Harmonic
Oscillator.(Qualitative)

UNIT - 111
Atomic spectra
Spectra of hydrogen, deuteron and alkali atoms, spectral terms, doublet
fine structure, screening constants for alkali spectra for s, p. d, and f states,
selection rules. Singlet and triplet fine structure in alkaline earth spectra,
L-S and J-J couplings. Weak spectra: continuous X-ray spectrum and its
dependence on voltage, Duane and Haunt’s law. Characteristics X-rays,
Moseley’s law, doublet structure and screening parameters in X-ray spectra, X-

ray absorption spectra.

UNIT -1V
Molecular spectra
Discrete set of electronic energies of molecules, quantisation of vibrational and
rotational energies, determination of internuclear distance, pure rotation and
rotation- vibration spectra, Dissociation limit for the ground and

other
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electronic states, transition rules for pure vibration and electronic vibration

spectra.

Text and Reference Books

H S Mani and G K Mehta; “Introduction to Modern Physics” (Affiliated East-
West Press 1989). A Beiser, “Perspectives of Modern Physics”.

H E White; “Introduction to Atomic Physics”.

Barrow; “Introduction to Molecular Physics”.

R P Feymann, R B Leighton and M Sands; “The Feyrnann Lectures on Physics,
Vol. Ill (B | Publications. Bombay. Delhi, Calcutta, Madras).

T A Littlefield and N Thorley; “Atomic and Nuclear Physics” (Engineering
Language Book Society).

Eisenberg and Resnik; “Quantum Physics of Atoms, ‘Molecules, Solids, Nuclei
and Particles” (John Wiley).

D P Khandelwal: “Optics and Atomic Physics”, (Himalaya Publishing House,
Bombay).

PRACTICALS
Every institution may add any experiment of the standard in the subject.
Physical optics
Study of interference of light (biprism or wedge film).
Study ofF-P etalon fringes.
Study of diffraction at a straight edge or a single slit.
Use of diffraction grating and its resolving limit.
Resolving limit of a telescope system.

Polarization of light by the reflection.

N o o~ w0 DR

Study of optical rotation for any system.
Electrostatics
1. Characteristics of a ballistic galvanometer.

2. Setting up and using an electroscope or electrometer.
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Moving charges and magnetostatics

Use of a vibration magnetometer to study a field.

Study of field due to a current.

Measurement of low resistance by Carey-Foster bridge or otherwise.
Measurement of inductance using impedance at different frequencies.
Measurement of capacitance using impedance at different frequencies.

Study of decay of currents in LR and RC circuits.

N o g bk~ w D PE

Response curve for LCR circuit and resonance frequency and
quality factor.

Varying fields and electromagnetic theory

Sensitivity of a cathode-ray oscilloscope.

Characteristic of a choke.

Measurement of inductance.

Study of Lorentz force.

o & w0 N oRE

Study of discrete and continuous LC transmission lines.
Atomic Physics
1. Study of spectra of hydrogen and deuterium (Rydberg constant and ratio

of masses of electron to proton).

2. Absorption spectrum of iodine vapour.
3. Study of alkali or alkaline earth spectra using a concave grating.
4, Study of Zeeman effect for determination of Lande g-factor.

Molecular Physics

1. Analysis of a given band spectrum.

2. Study of Raman spectrum using laser as an excitation source
Lasers

1 Study of laser as a monochromatic coherent source

2 Study of divergence of a laser beam

Text and Reference Books
D.P. Khandelwal, “A Laboratory Manual for Undergraduate Classes (Vani
Publishing
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House, New Delhi).
S.P. Singh, “Advanced Practical Physics” (Pragati Prakashan, Meerut).

Worsnop and Flint- Advanced Practical physics for students.
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PHYSICS

B.Sc.- THIRD YEAR

Max. Marks
PAPER | RELATIVITY AND STATISTICAL PHYSICS 75
PAPER I SOLID STATE AND NUCLEAR PHYSICS 75
PAPER I SOLID STATE ELECTRONICS 75
PRACTICAL [TWO PRACTICALS (50 MARKS) + VIVA (15 75
MARKS) + RECORD (10 MARKYS)
TOTAL 300

Candidate must obtain minimum pass marks in Theory and Practical

Examinations separately.

Page
17




PAPER | - RELATIVITY AND STATISTICAL PHYSICS

UNIT-I
Relativity
Reference systems, inertial frames, Galilean invariance and conservation laws,

propagation of light, Michelson-Morley experiment; search for ether.

Postulates for the special theory of relativity, Lorentz transformations, length
contraction, time dilation, velocity addition theorem, variation of mass

with velocity, mass-energy equivalence, particle with a zero rest mass.

UNIT -1l
Statistical physics
The statistical basis of thermodynamics: Probability and thermodynamic
probability, principle of equal a prior probabilities, probability distribution and
its narrowing with increase in number of particles. . The expressions for
average properties. Constraints; accessible and inaccessible states, distribution
~of particles with a given total energy into a discrete set of energy states.

UNIT -
Some universal laws: The g (mu)- space representation, division of u (mu)-
space into energy sheets and into phase cells of arbitrary size, applications to
one-dimensional harmonic oscillator and free particles. Equilibrium before two
systems in thermal contact, bridge with macroscopic physics. Probability and
entropy, Boltzmann entropy relation. Statistical interpretation of second law of
thermodynamics. Boltzmann canonical distribution law and its applications;

rigorous form of equipartition of energy.

UNIT -1V
Maxwellian distribution of speeds in an ideal gas: Distribution of speeds and
of velocities, experimental verification, distinction between mean, r.m.s.

and most probable speed values. Doppler broadening of spectral lines.
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Transition to quantum statistics: ‘h” as a natural constant and’ its
implications, cases of particle in a one-dimensional box and one-dimensional
harmonic oscillator, Indistinguishability of particles and its consequences,
Bose-Einstein, and Fermi-Dirac distributions, photons in black body chamber,

free electrons in a metal, Fermi level and Fermi energy.

Text and Reference Books

A. Beiser, “Concepts of Modern Physics” (McGraw-Hill).

B B Laud, “Introduction to Statistical Mechanics” (Macmillan). F
Reif, “Statistical Physics” (McGraw-Hill).

K Haung, “Statistical Physics” (Wiley Eastern,).

PAPER I1- SOLID STATE AND NUCLEAR PHYSICS

UNIT-I
Crystal Structure
Lattice translation vectors and lattice, Symmetry operations, Basis and Crystal
structure, Primitive Lattice cell, Two-dimensional lattice types, systems,
Number of lattices, Three dimensional lattice types, Systems, Number of
Lattices. Index system for crystal planes Miller indices, Simple

crystal structures, NaCl, hcp, diamond, Cubic ZnS; and hexagonal.

Crystal Diffraction and Reciprocal Lattice

Bragg’s law, Experimental diffraction method, Laue method, Rotating crystal
method, Powder method, Derivation of scattered ‘wave amplitude, Atomic
term factor, Reciprocal lattice vectors, Diffraction conditions, Ewald’s method,

Reciprocal lattice to sc, bcc and fcc lattices.
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UNIT -11
Crystal Bondings
Crystal of inert gases, Van der Walls-London interaction, repulsive interaction,
Equilibrium lattice constants, Cohesive energy, compressibility and
bulk modulus, ionic crystal, Madelung energy, evaluation of Madelung

constant, Covalent crystals, Hydrogen-bonded crystals, Atomic radii.

Lattice Vibrations

Lattice Heat capacity, Einstein model, Vibrations of monatomic
lattice, derivation of dispersion relation, First brillouin zone, group
velocity, continuum limit, Force constants, Lattice with two atoms per
primitive cell, derivation of dispersion relation, Acoustic and optical

modes, Phonon momentum.

UNIT -111
Hall effect in metals. Origin of band theory, Qualitative idea of Bloch theorem,
Kronig-Penney model, Number of orbitals in a band, conductor,

Semi- conductor and insulators, Effective mass, Concept of holes.

UNIT - IV
Nuclear Physics
General Properties of Nucleus:
Brief survey of general Properties of the Nucleus, Mass defect and
binding energy, charges, Size, Spin and Magnetic moment.
Nuclear Forces:
Saturation phenomena and Exchange forces, Deutron ground
state properties.
Nuclear Models:

Liquid drop model and Bethe Weiszacker mass formula.
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Nuclear Reactions:

Nuclear reactions and their conservation laws, Cross section of nuclear
reactions, Theory of fission (Qualitative), Nuclear reactors and Nuclear
fusion.

Elementary Particles:

Basic classification based on rest mass, Spin and half life, particle
interactions  (gravitational, Electromagnetic, week and strong

Interactions).

Text and Reference Books

Pun and Babbar, “Solid State Physics” (S. Chand).

C. Kittel, “Introduction to Solid State Physics”- Vth Edition (John Wiley
& Sons). H.S. Mani and G.K. Mehta, “Introduction to Modern
Physics” (Affiliated East-West Press).

A. Beiser, “Perspectives of Modern Physics”.

T.A. Littlefield and N. Thoreley, “Atomic and Nuclear Physics” (Engineering
Language Book Society). Eisenberg and Resnik, “Quantum Mechanics of
Atoms, Molecules, Solids, Nuclei and Particles” (John Wiley).

Ghoshal S.N.- Nuclear Physics - S. Chand & Co.
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PAPER 111 - SOLID STATE ELECTRONICS

UNIT-I
Diffusion of minority carriers in semiconductor, work function in metals and
semiconductors ~ Junctions  between metal and  semiconductors,
Semiconductor and semiconductor, p.n. Junction, Depletion layer, Junction
Potential Width of depletion layer, Field and Capacitance of depletion layer,
Forward A.C. and D.C. resistance of junction, Reverse Breakdown.
Zener and Avalanche diodes, Tunnel diodes, Point contact diode,
their importance at High frequencies, LED photodiodes, Effect of
temperature on
Junction diode Thermistors.

UNIT -11
Transistor parameters, base width modulation, transit time and life-time of
minority carriers, Base- Emitter resistance Collector conductance, Base
spreading resistance, Diffusion capacitance, Reverse feedback ratio, Equivalent
circuit for transistors, Basic model, hybrid model and Y parameter equivalent

circuit, Input and output impedances.

UNIT I
Current and Voltage gain, Biasing formulae for transistors, Base bias, emitter
bias and mixed type bias and mixed type biasing for small and large
signal operation. Transistor circuit application at law frequencies, their AC
and DC equivalent for three different modes of operation, Large signal
operation of transistors, Transistor Power amplifiers, Class A and B
operation, Maximum power output Effect of temperature, heat sinks, thermal
resistance Distorsion in amplifiers, cascading of stages, Frequency response,

Negative and positive feedback in transistor amplifiers.

UNIT -1V
Field effect transistors and their characteristics, biasing of FET, use
in preamplifiers : MOSFET and their simple uses.
Page
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Power Supplies:

Electronically regulated low and high voltage power supplies, Inverters for
battery operated equipments.

Miscellaneous:

Basic linear integrated circuits, phototransistors, Silicon Controlled

rectifiers, unijunction transistor and their simple uses.

Text and Reference Books

B G Streetman; “Solid State Electronic Devices”, UK Edition (Prentice-Hall of
India. New Delhi).

W D Stanley; “Electronic Devices, Circuits and Applications” (Prentice-Hall,
New Jersey, USA.).

J D Ryder; “Electronics Fundamentals and Applications” 1jnd Edition\
(Prentice-Hall of India. New Delhi,). | Miliman and A Grabel;
“Microelectronics”, International. Edition (McGraw-Hill Book Company, New
York).
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PRACTICAL
NOTE:
This is a suggested list. Every institution may add any experiment of

same standard in the same subject area.

Statistical Physics

1. Data from n-option systems of several relative weightages to
be examined and interpreted.

2. Plotting F-D distribution in the neighbourhood of Fermi energy for

different temperature values.

3. Solar wind as a thermal expansion of solar corona at one million Kelvin.

4, Study of dilute gas for experimental verification of Maxwell-Boltzman
statistics.

5. Number of microscopic states of perfect gas (Gibbs-paradox).

Solid State Physics

1. Goniometric study of crystal faces.

2 Determination of dielectric constant.

3. Hysteresis curve of transformer core.

4 Hall-probe method for measurement of magnetic field

Solid State Devices

1. Specific resistance and energy gap of a semiconductor
2. Characteristics of a transistor

3. Characteristics of a tunnel diode

Electronics

1. Study of voltage regulation system

2 Study of, a regulated power supply
3. Study of Lissajuous figures using a CRO
4 Study of VTVM
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5. Study of RC and TC coupled amplifiers
6. Study of AF and RF oscillators
Nuclear Physics

1. Study of absorption of alpha and beta rays.

2. Study of statistics in radioactive measurement.

Text and Reference Books

B.G. Strechman, “Solid State Electronic Devices”. Il Edition (Prentice-Hall of
India, New Delhi).

W.D. Stanley, “Electronic Devices, Circuits and Applications” (Prentice-Hall,
New Jersey, USA).

D.P. Khandelwal, “A Laboratory Manual for Undergraduate Classes (Vani
Publishiing House, New Delhi). S.P. Singh, “Advanced Practical Physics”
(Pragati Prakashan, Meerut).

Instructions for Paper Setting

All questions carry equal marks.

Section A: One compulsory question with Ten parts. Atleast two parts

(numerical or short answer type) from each unit. (40% of Maximum Marks)

Section B: Two questions (long answer or numerical type) from each unit but

only one question from each unit is to be attempted. (60% of Maximum Marks)
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