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Mode of Assessment

Sr. No. Component Weightage
1 Mid Semester Test (MST) 40% (Average of 2 MST)
2 Written Assignments 40%
3 Attendance 20%

2|Page




UNIT PLANNING (SESSION 2018-19)

Subject: PUNJABI COMPULSORY (ELEMENTARY KNOWLEDGE)

Max Marks: 75 Maximum Time: 3 Hrs.
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Mode of Assessment

Sr. No. Component Weightage
1 Mid Semester Test (MST) 40% (Average of 2 MST)
2 Written Assignments 40%
3 Attendance 20%
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UNIT PLANNING (SESSION 2018-19)

B.Sc.-1 (NM/CS) SEMESTER-I

Paper: A
SUBJECT: MECHANICS-I
Maximum Marks: External 30 Time Allowed: 3 Hours
Internal 10 Pass Marks: 35 %
TILL MST-I

e (Cartesian and spherical polar co-ordinate systems, area, volume, displacement, velocity
and acceleration in these systems, Solid angle, Various forces in Nature(brief
introduction), Centre of mass, Equivalent one body problem, Central forces, Equation of
motion under central force, Equation of orbit in inverse square, Force field and turning

points, Kepler laws and their derivations.

TILL MST-H

e Relationship of conservation laws and symmetries of space and time. Inertial frame of
reference. Coriolis force and its applications. Variation of acceleration due to gravity
with latitude. Foucault pendulum (qualitative). Elastic collision in Laboratory and C.M.
system, velocities, angels and energies.

TILL FINAL EXAM

e Cross section of elastic scattering. Rutherford scattering (qualitative).

Mode of Assessment

Sr. No. Component Weightage
1 Mid Semester Test (MST) 60% (Average of 2 MST)
2 Written Assignments 20%
3 Attendance 20%
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UNIT PLANNING (SESSION 2018-19)

Paper: B
SUBJECT: VIBRATIONS AND WAVES- |

Maximum Marks: External 30 Time Allowed: 3 hrs
Internal 10 Pass Marks: 35%

TILL MST |

Simple harmonic motion, energy of a Simple Harmonic Oscillation (SHO). Compound
pendulum, Electrical oscillations. Transverse vibrations of a mass on a string, composition of
two perpendicular SHM of same period and of period ratio 1 : 2. Anharmonic oscillations

TILL MST 11

Decay of free vibrations due to damping. Differential equation of motion, types of damping.
Determination of damping co-efficient-logarithmic decrement, relaxation time and Q-Factor.
Electromagnetic damping (Electrical  oscillator).Differential equation for forced
mechanicaloscillators, Transient and steady state oscillation. Displacement and velocity
variation with driving force frequency, variation of phase with frequency resonance.

TILL FINAL EXAM

Differential equation for forced electrical oscillators, Power supplied to an oscillator and its
variation with frequency, Q value of a forced oscillator and band width. Q-value as an
amplication factor of low frequency response.

Mode of Assessment

Sr.No. Component Weightage
1. Mid Semester Test 60% (Average of two MSTSs)
2. Written Assignments 20%
3. Attendance 20%
Paper: C

SUBJECT: ELECTRICITY AND MAGNETISM-I

Maximum Marks: External

30

10

Time Allowed: 3 Hours
Pass Marks: 35 %

TILL MST-I

e Basic ideas of vector calculus, Gradient, Divergence, curl and their physical significance,
Coulomb’s law in vector form, long uniformly charged wire, Charged disc. Stokes's theorem
and its applications in electrostatic field, curl E= 0. Electric field as gradient of scalar
potential. Calculation of E due to a point charge and dipole from potential. Potential due to
arbitrary charge distribution and multipole moments. Poission and Laplace's equations and

their solutions in Cartesian and concept of electrical images.

TILL MST-II

e Calculation of electric potential and field due a point charge placed near an infinitely
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conducting sheet. Current and current density, equation of continuity. Microscopic form of
Ohm's Law. (J=cE) and conductivity. Failure of Ohm's Law. Invariance of charge. E in
different frames of reference.

TILL FINAL EXAM

e Field of a point charge moving with constant velocity. Interaction between moving
charges and force between parallel currents.

Mode of Assessment

Sr. No. Component Weightage
1 Mid Semester Test (MST) 60% (Average of 2 MSTSs)
2 Written Assignments 20%
3 Attendance 20%

MULTANI MAL MODI COLLEGE, PATIALA
UNIT PLAN
Class — BSc | (Semester I)

Subject: Inorganic Chemistry
Max Marks: 26 Maximum Time: 3 Hrs.

TILLMST-I

® Atomic Structure 7 hrs Idea of de Broglie matter waves, Heisenberg uncertainty
principle, atomic orbitals, Schrodinger wave equation, significance of, ¥ and , W 2,
guantum numbers, radial and angular wave functions and probability distribution
curve, shapes of s, p, d orbitals. Aufbau and Pauli exclusion principles, Hund's
multiplicity rule. Electronic configurations of the elements and ions.

® Chemistry of Noble gases 3 hrs. Chemical properties of the noble gases, chemistry of
xenon, structure and bonding in xenon compounds.

TILLMST-II

® Chemical Bonding -. 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. BeF2 , BF3, CH4, PF 5, SF 6, IF 7,
Sncl2 , XeF 4, BF4 -, PF6 -, Sncl6 -2 .

® Chemical Bonding - Il. Valence shell electron pair repulsion (VSEPR) theory to NH3,
H30 +, SF4, CIF3, ICI2, and H20. MO theory, homonuclear (elements and ions of 1st
and 2nd row), and heteronuclear (BO, CN, CO+, NO+, CO, CN), diatomic molecules,
multicenter bonding in electron deficient molecule (Boranes) percentage ionic
character from dipole moment and electronegativity difference.
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UNIT PLANNING (SESSION 2018-19)

TILLFINAL EXAM

e Periodic Properties

Position of element in the periodic table effective nuclear charge and its calculations.
Atomic and ionic radii, ionization energy, electronic affinity and electronegativity-definition,
methods of determination or evaluation, trends in periodic table and applications in
predicting and explaining the chemical behavious.

Mode of Assessment

Sr. No. Component Weightage
1 Mid Semester Test (MST) 40% (Average of 2 MST)
2 Written Assignments 40%
3 Attendance 20%

Class —BSc| (Semester I)

Subject: Organic Chemistry
Max Marks: 26 Maximum Time: 3 Hrs.

TILLMST-I

® Structure and Bonding 5 Hrs. Hybridization, bond lengths and bond angles, bond
energy, localized and delocalized chemical bond, Van der Walls interactions,
resonance, hyperconjugation, aromaticity, inductive and field effects, hydrogen
bonding.

® . Mechanism of Organic Reactions 7 Hrs Curved arrow notation, drawing electron
movements with half- headed and double headed arrows, homolytic and heterolytic
bond breaking. Types of reagents of organic reaction. Energy considerations.
Reactive intermediates-bocations, 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 effect, kinetic and stereo-chemical studies).

TILLMST-II

® Alkanes 4 Hrs. Isomerism in alkanes, sources, methods offormation (with special
reference to Wurtz reaction, Kolbe reaction, Corey-House reaction and
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UNIT PLANNING (SESSION 2018-19)

decarboxylation of carboxylic acids), physical properties and Mechanism of free
radical halogenation of alkanes: orientation, reactivity and selectivity.

® Cyclo alkanes. Cycloalkanes--nomenclature, 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.

TILLFINAL EXAM

e Alkcnes, Cycloalkenes

Nomenclature of alkenes-methods of formation, mechanisms and dehydration of
alcohols and dehydrohalogenation of alkyl halides regioselectivity in alcohol dehydration.
The Saytzeffrule, Hofmanr elimination, physical properties and relative stabilities of alkenes.
Chemical reactions of alkenes-mechanisms involved in hydrogenation, electrophilic and
free radical additions Markownikoff's rule, hydroboration-oxidation, oxymercuration
reduction. Epoxidation, ozonolysis, hydration, hydroxylation and oxidation with KMnO,.
Polymerization ofalkenes. Substitution and the allylic and vinylic positions of alkenes.
Industrial application of ethylene and propene.

Methods or fonnation, conformation and chemical reactions of Cycloalkenes.
. Dienes And Alkynes

Nomenclature and classification of dienes: isolated, conjugated and cumulated
dienes. Structure of allenes and butadiene, methods of formation, polymerization. Chemical
reactions-1,2 and |,4 additions, Diels-Alder reaction.

Nomenclature, structure and bonding in alkynes. Methods of formation. Chemical
reactions of alkynes, acidityn of alkynes. Mechanism of electrophilic and nucleophilic
addition reactions hydroboration-oxidation. metal-ammonia reductions, oxidation and
polymerization.

Class — BSc | (Semester |)

Subject: Physical Chemistry

Max Marks: 26 Maximum Time: 3 Hrs.

TILLMST-I

® Mathematical Concepts Logarithmic relations. curve sketching, linear graphs and
calculation of slopes, differentiation of functions like kx, ex , x n, sin x, log x,
maxima and minima, partial differentiation and reciprocity relations. Integration of
some useful/relevant functions permutations and combinations. Factorials.
Probability .

® Evaluation of Analytical Data Terms of mean and median, precision and accuracy

in chemical analysis, determining accuracy of methods, improving accuracy of
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UNIT PLANNING (SESSION 2018-19)

analysis, data treatment for series involving relatively few measurements, linear
least squares curve fitting, types of errors, standard deviation, confidence limits,
rejection of measurements (F-test and Q-test) numerical problems related to
evaluation of analytical data.

TILLMST-II

e 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
eholestric phases. Thermography and seven segment cell.

e Gaseous State 8 Hrs Postulates of kinetic theory of gases, deviation from ideal
behaviour, van der Waals equation of states, the isotherms of van der Waals
equation, relationship between critical constants and van der 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, Liquifacation of gases (based on Joule-Thomson effect)

TILLFINAL EXAM

e Physical Properties and Molecular Structure 4 Hrs. 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 ferromagnetism.

B.A./B.Sc.-[N.M./C.Sci.]
UNIT PLANNING
OF
SEMSESTER-I
(2015-16)

Paper :- 1Calculus
Before First Mst

Successive differentiation Asymptotes, Multiple points, Tests for concavity and convexity, points of
inflexion, Tracing of curves in Cartesian, parametric and polar forms. Curvature, radius of curvature,
centre of curvature.Integration of hyperbolic and inverse hyperbolic functions, Reduction Formulae,
application of definite integral to find quadrature, length of an arc.

After First Mst
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UNIT PLANNING (SESSION 2018-19)

Improper integrals and their convergence, Comparison tests, Absolute and conditional convergence,
Abel’s and Dirichlet’s tests.

After Second Mst

Frullani integral. Integral as a function of a parameter. Beta — Gamma Functions and their
convergence.

Paper :- 2 [DIFFERENTIAL EQUATIONS]

Before First Mst

Order and degree of a differential equation, separable differential equations, Homogeneous
differential equations, equations reducible to Homogenous differential equations Exact differential
equations.Linear differential equations and equations reducible to linear differential
equations.Solution of Linear homogeneous and non-homogeneous differential equations of higher
order with constant coefficients and with variable coefficients. method of Variation of Parameters.

After First Mst

Regular point, ordiary point, Power Seriesmethod, forbinious method, Bessel, Legendre and Bessel
Equations, Legendre and Bessel functions and their properties , recurrence relations, orthogonality,

Rodrigue’s formula.

After Second Mst

Differential operator method. Linear non-homogeneous differential equations with variable

coefficients, Euler's Cauchy method

Paper :- 3 [COORDINATE GEOMETRY]
Before First Mst

Review of General Equation of 2™ degree.Parabola: Pole and polar, pair of tangents from a point,

chord of contact, equation of chord in terms of midpoints and diameter of conic, Subtangent and
Subnormal and its geometrical properties. Properties of ellipse, parametric representation of ellipse,

tangents, normals, equation of chord joining two points on ellipse.

After First Mst

Director circle of ellipse, chord of contact, conjugate lines and conjugate diameter, Conormal Points

and its geometrical properties.Hyperbola: Properties of hyperbola, fundamental rectangle,

parametric representation of hyperbola, asymptotic of hyperbola.

After Second Mst

Conjugate hyperbola, rectangular hyperbola, tangents and normals.
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B.A./B.Sc. Part- (COMPUTER APPLICATION)

(Semester |)
PAPER BAP-101: FUNDAMENTALS OF INFORMATION TECHNOLOGY & MS OFFICE
Max Marks: 45 Maximum Time: 3 Hrs.

TILLMST-I

Computer Fundamentals : Historical evolution of computer, characteristics of computers,
capabilities and limitations of computers. Computer generations.

Types of Computers :Desktops, Laptops, Palmtop, PDA

Application of Computers : Computer and their impact on society, computer in
education, commercial data processing, public utilities and computes in home.

Concepts: Hardware, Software, Machine Language, Assembly Language, High level
Language

Block diagram of computer identifying various components and their functions.

Primary Memory : concepts of RAM, ROM, EPROM etc.

Secondary Memory : Floppy disk, hard disk, DVD, compact disk (Read only, Write only,
Rewritable CD's)

1/P Devices :Keyboard, light pen, mouse, joystick, trackball, scanner, barcode reader, data
gloves, voice input systems.

O/P Devices : Types of printers like character, link page printers, impact and non impact
printers, plotters, voice output systems. Number system :binary, octal, decimal, base
conversion between two different number systems

Binary codes :BCD, ASCII, EBCDIC codes

TILLMST-II

Word Processing: MS Word 2007: Introduction to Word Processing, Toolbars, Ruler,
Menus, Keyboard Shortcut. Previewing documents, Printing documents, Formatting
documents, Checking the grammar and spelling, Formatting via find and replace, Using
the Thesaurus, using Auto Correct, word count, Hyphenating, Mail merge, mailing Labels
Wizards and Templates, Handling Graphics, tables as Converting a word document into
various formats.

TILLFINAL EXAM

MS PowerPoint 2007: Introduction, Elements of Power Point Package, Starting and exploring

Power Point menus (Insert, Format, Tools, Slide Show, Window, Help options and all of their

features, Options and sub options etc.), Creating, inserting, deleting and formatting slides,

Formatting and enhancing text, Slides with graphs, Giving Animation to slides, Transfer of files

between Power Point and other word processors and software packages.
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Class — B.Sc Part 1 (Semester-I11)
Subject: 201: UATHISHHT

Max Marks: 75 Maximum Time: 3 Hrs.
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Mode of Assessment

Sr. No. Component Weightage
1 Mid Semester Test (MST) 40% (Average of 2 MST)
2 Written Assignments 40%
3 Attendance 20%
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PUNJABI COMPULSORY (ELEMENTARY KNOWLEDGE)

Max Marks: 75 Maximum Time: 3 Hrs.

TILLMST-I
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Mode of Assessment
Sr. No. Component Weightage
1 Mid Semester Test (MST) 40% (Average of 2 MST)
2 Written Assignments 40%
3 Attendance 20%
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B.Sc.-1 (NM/CS) SEMESTER-I1

Paper: A
SUBJECT: MECHANICS-II
Maximum Marks: External 30 Time Allowed: 3 Hours
Internal 10 Pass Marks: 35 %
TILL MST-I

e Rigid body motion: Rotational motion, principal moments and axes. Euler's equations;
precession and elementary gyroscope. Galilean transformation and Invariance, Non-
Inertial frames, concept of stationary universal frame of reference and ether.
Michelson-Morley experiment and its result.

TILL MST-I1

e Postulates of special theory of relativity. Lorentz transformations, Observer and viewer
in relativity. Relativity of simultaneity. Length, Time, Velocities, Relativistic Doppler
effect. Variation of mass with velocity, mass-energy equivalence, rest mass in an
inelastic collision, Relativistic momentum and energy, their transformation.

TILL FINAL EXAM

e Concepts of Minkowski space, four vector formulations.

Mode of Assessment

Sr. No. Component Weightage
1 Mid Semester Test (MST) 60% (Average of two MSTSs)
2 Written Assignments 20%
3 Attendance 20%
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Paper: B
SUBJECT: VIBRATIONS AND WAVES- I
Maximum Marks: External 30 Time Allowed: 3 hrs
Internal 10 Pass Marks: 35%
TILL MST |

Stiffness coupled oscillators. Normal co-ordinates and normal modes of vibration. Inductance
coupling of electrical oscillators, Types of waves, Wave equation (transverse) and its
solution, The string as a forced oscillator, Characteristic impedance of a string. Impedance
matching. Reflection and transmission of energy,

TILL MST 11

Reflection and transmission of ‘string, wave and group velocity. Standing waves on a string
of fixed length. Energy of vibrating energy string, wave and group velocity. Physical
interpretation of Maxwell's equations. Electromagnetic waves and wave equation in a
medium having finite permeability and permittivity but with conductivity ¢=0. Pointing
vector.

TILL FINAL EXAM

Impedance of a dielectric to EM waves, EM waves in a conducting medium and skin depth.
EM waves velocity in a conductor an anomalous dispersion. Response of a conducting
medium of EM waves. Reflection and transmission of EM waves at a boundary of two
dielectric media for normal incidence. Reflection of EM waves from the surface of a
conductor at normal incidence.

Mode of Assessment

Sr.No. Component Weightage
1. Mid Semester Test 60% (Average of two MSTS)
2. Written Assignments 20%
3. Attendance 20%
Paper: C
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UNIT PLANNING (SESSION 2018-19)

SUBJECT: ELECTRICITY & MAGNETISM-II

Maximum Marks: External 30 Time Allowed: 3 Hours
Internal 10 Pass Marks: 35 %

TILL MST-I

Behaviour of various substances in magnetic field. Definition of M and H and their relation to free
and bound currents. Permeability and susceptibilities and their inter-relationship. Orbital motion of
electrons and diamagnetism. Electron spin and paramagnetism. Ferromagnetism. Domain theory of
Ferromagnetism. Hysteresis Loss. Magnetisation curve Ferrites.

TILL MST-II

Lorentz's force. Definition of B, Biot Savart's Law and its applications to long straight wire,
circular current loop and solenoid.  Ampere's Circuital law and its applications. Divergence
and curl of B. Hall effect, expression and co-efficient. Vector potential, Definition and
derivation of current density and its use in calculation of change in magnetic field at a current
sheet. Transformation equations for E and B from one frame to another.

TILL FINAL EXAM

Faraday's Law and EM induction. Displacement current. Maxwell’s equations. Mutual inductance and
reciprocity theorem. Self inductance L for solenoid. Coupling of Electrical circuits. Analysis of
LCR series and parallel resonant circuits. Q-factor. Power consumed Power factor.

Mode of Assessment

Sr. No. Component Weightage
1 Mid Semester Test (MST) 60% (Average of 2 MSTSs)
2 Written Assignments 20%
3 Attendance 20%

MULTANI MAL MODI COLLEGE, PATIALA
UNIT PLAN
Class —BSc| (Semester Il)

Subject: Inorganic Chemistry
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UNIT PLANNING (SESSION 2018-19)

Max Marks: 26 Maximum Time: 3 Hrs.

TILLMST-I

e lonic Solids-

e Concept of close packing, lonic structures, (NaCl type, Zinc blende, Wurzite, CaF,
,and antifluorite), radius ratio rule and coordination number, Limitation of radius
ratio rule, lattice defects, semiconductors, lattice energy and Born-Haber cycle,
solvation energy and solubility of ionic solids, polarizing power and polarisability of
ions, Fajan’s rule. Metallic bond-free electron, valence bond and bond theories.

® S-Block Elements Comparative study, diagonal relationships, salient features of
hydrides, solvation and complexation tendencies including their function in
biosystems, an introduction to alkyls and arys.

TILLMST-II

® Group No. 13 Comparative study (including diagonal relationship) of groups 13
elements, compounds like hydrides, oxides, oxyacids and halides of groups 13;
hydrides of boron-diborane and higher boranes, borazine, borohydrides.

TILLFINAL EXAM

e p - Block Elements Comparative study (including diagonal relationship) of groups
14-17 elements, compounds like hydrides, oxides, oxyacids and halides of groups
14-17; fullerenes, carbides, fluorocarbons, silicates (structural principle),
tetrasulphur tetranitride, basic properties of halogens, interhalogens and

polyhalides.
Class —BSc | (Semester Il)
Subject: Organic Chemistry
Max Marks: 26 Maximum Time: 3 Hrs.

TILLMST-I

® Arcncs and Aromaticity. Nomenclature of benzene derivatives. The aryl group.
Aromatic nucleus and side chain. Structure of benzene: molecular formula vand
Kekule structure. Stability and carbon-carbon bond lengths of benzene, resonance
structure, MO picture. Aromaticity: the Huckel rule, aromatic ions. Aromatic
electrophilic substitution-general pattern of the mechanism, role of ¢ and nt
complexes. Mechanism or nitration, halogenation, sulphonation, mercuration and
Friedel-Crafts reaction. Energy profile diagrams. Activating and deactivating
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substituents, orientation and ortho/para ratio. Side chain reactions of benzene
derivatives. Methods of formation and chemical reaction of alkylbenzenes alkynyl
benzenes.

TILLMST-II

. Stereochemistry of Organic Compounds

Concept of isomerism. Types of isomerism

Optical isomerisin-elements of symmetry, molecular chirality, enantiomers,
stereogenic centrec, optical activity, properties of enantiomers, chiral and achiral
molecules with two stereogenic centres, diastereomers, threo and erythro
diastereomers, meso compounds, resolution of enantiomers, inversion, retention
and racemization.

Relative and absolute configuration, sequence rules, D & Land 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 formulae, Fischer and flying wedge formulae.
Difference between configuration and conformation.

TILLFINAL EXAM

Alkyl and aryl halides Nomenclature and classes of alkyl halides, methods of
formation chemical reactions. Mechanisms of nucleophilic substitution reactions
of alkyl halides, SN2and SN1 reactions with energy profile diagrams. Methods of
formation of aryl halides, nuclear and side chain reactions. The addition
elimination and the elimination-additional mechanisms of nucleophilic aromatic
substitution reactions. Relative reactivities of alkyl halides vs allyl, vinyl and aryl
halides.

Class — BSc | (Semester Il)

Subject: Physical Chemistry

Max Marks: 26 Maximum Time: 3 Hrs.

TILLMST-I

Solutions, Dilute Solutions and Colligative Properties 8 Hrs. Ideal and non-ideal
solutions, methods of expressing concentration of solutions, activity and activity
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coefficients. Dilute solution, colligative properties, Raoult's law, relative lowering
of vapour pressure, molecular weight determination. Osmosis, law of osmotic
pressure and its measurement, determination molecular weight from osmotic
pressure, Elevation of boiling point and depression of freezing point,
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, degree of
dissociation and association of solutes.

TILLMST-II

e Colloidal State Definition of colloids, classification of colloids 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, Emulsifiers. Liquids in solids, (gels) classification,
preparation and properties inhibition. General applications of colloids.

TILLFINAL EXAM

e 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-s-
differential method, method of integration, method of half life period and
isolation method. Radioactive decay as a first order phenomenon. 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 and general
characteristics of catalytic reactions. Homogeneous catalysis, acid base catalysis
and enzyme catalysis including their mechanisms, Michaelis Menten equation for
enzyme catalysis and its mechanism.

B.A./B.Sc.-[N.M./C.Sci.]
UNIT PLANNING
OF

SEMSESTER-II

PAPER-IV: Algebra-I

Before First Mst

19| Page




UNIT PLANNING (SESSION 2018-19)

Hermitian, Skew-Hermitian, Orthogonal and Unitary matrices, .Elementary operation on matrices.
Inverse of a matrix using Gauss Jordan Method. Linear independence of row and column vectors,
Row rank, Colum rank and their equivalence. Eigen values, Eigen vectors and the characteristic
equation of a matrix, Properties of eigen values for special type of matrices, Diagonalization, Cayley-

Hamilton theorem. Consistency of a system of linear equations.

After First Mst

Relations between roots and coefficients of a general polynomial, Tranformation of
equation.Descartes’ rule of signs, Solution of cubic equations, Biquadratic equations and their
solution.

After Second Mst

De Moivre's theorem and its application, Direct and inverse circular functions, hyperbolic and

logarithmic functions. Summation of series.

PAPER-V: Partial Differential Equation
Before First Mst

Partial differential equation of first order, Lagrange’s solution,, Integral surfaces passing through a
given curve, surfaces orthogonal to a given system of surfaces, Partial differential equation of first
order but of any degree , Charpit’s general method of solution.Partial differential equations of the

second order and their classification into hyperbolic, elliptic and parabolic types, canonical forms.

After First Mst

Homogeneous and non-homogeneous partial differential equations with constant coefficients. One

dimention Wave and Heat Equation.

After Second Mst

Two dimentional Laplace equation by separation of variable method and D’Alembert’s solution of

wave equation.

PAPER-VI: Analytic Geometry

Before First Mst

The plane: General form, Normal form, Intercept form, Reduction of the general form to normal

form , Equation of plane through three points, Angle between two planes, Parallel planes,

Perpendicular distance of a point from the planes, Pair of the planes, Area of a triangle and
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Volume of a tetrahedron.The straight line: Equation of a line in general form, Symmetric form, two
point form, Reduction of the general equation to the symmetrical form, Straight line and the planes,
Conditions of parallelism and perpendicularity of a line and a plane, Plane through a given line,

Perpendicular distance formula for the line, Projection of a line on a given plane containing them,
Condition of intersection of two lines, Shortest distance between two lines, intersection of three

planes.

After First Mst
General equation of a sphere, Plane section of a sphere, Intersection of two spheres,

Sphere through a given circle, Intersection of a straight line and a sphere, Equation of a tangent
plane to sphere, Condition of tangency. Plane of contact, Orthogonal Spheres, Angle of intersection
of two spheres, Length of tangent, Radical plane, Coaxial system of spheres.Equation of a cone

whose vertex is at origin, Equation of a cone with a given vertex and agiven conic as base.

After Second Mst

Condition that general equation of second degree represent a cone, Equationof a tangent plane,

Condition of tangency of a plane and a cone, Reciprocal cone, Right circularcone

B.A./B.Sc. Part-1 (COMPUTER APPLICATION)

(Semester 1)
PAPER BAP-103: WINDOWS AND OFFICE AUTOMATION
Max Marks: 45 Maximum Time: 3 Hrs.

TILLMST-I

e Introduction to operating system :Definition, need of system, operating system
services, functions of operating systems as resource manager.

e Types of operating systems :simple batch systems, multi-programmed systems, time
sharing systems, multi tasking system, multi user systems, multi processor systems,
Network Operating System.

e Introduction to System Software: System VS Application Software, Compiler Vs
Interpreter, Linker, Loaders

e Windows 2007 :Windows concepts, working with windows-Desktop, Basic layout, Icons,
Opening Windows, Window Characteristics, Window Controls, Resize Windows, Arrange
Windows, task bar, Working with Screen Saver. Files and Folder-organization, Searching
for files, working with folders through window explorer. Maintenance-Recycle Bin, Disk
Cleanup, Add and Remove Programs, Control Panel.

TILLMST-I

o  Worksheets: MS-EXCEL 2007: Creating worksheet, entering data into worksheet, Entering
data into worksheet, Entering, data, dates, alphanumeric, values, saving & quitting
worksheet, Opening and moving and existing worksheet, Toolbars and Menus, keyboard
shortcut. Working with single and multiple workbooks, working with formulation & cell
referencing, formatting of worksheet.

TILLFINAL EXAM
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e IMS-ACCESS 2007: Introduction to MS-ACCESS-2007 working with databases and tables,
queries in Access. Introduction to forms, sorting and filtering, controls. Creating reports,

Using Macro
Mode of Assessment
Sr. No. Component Weightage
1 Mid Semester Test (MST) 40% (Average of 2 MST)
2 Written Assignments 40%
3 Attendance 20%
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B.Sc 11(SEMESTER-3rd)
Subject: Yargtammt

Max Marks: 75 Maximum Time: 3 Hrs.

TILLMST-I
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Mode of Assessment

Sr. No. Component Weightage
1 Mid Semester Test (MST) 40% (Average of 2 MST)
2 Written Assignments 40%
3 Attendance 20%
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Subject: PUNJABI COMPULSORY (ELEMENTARY KNOWLEDGE)

Max Marks: 75 Maximum Time: 3 Hrs.

TILLMST-I
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Mode of Assessment

Sr. No. Component Weightage
1 Mid Semester Test (MST) 40% (Average of 2 MST)
2 Written Assignments 40%
3 Attendance 20%
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UNIT PLANNING (GEPSHPMRO18-19)

Class — B.Sc. I M/NM/CS (Semester 111)

Subject : English Communication Skills

Subject Code:

Subject Teacher :Session : 2018-19

S.No. | Syllabus/Topics

Reference

Mode of
Transactions

Additional Resources*

August

2018

1. Perspectives:
Selections from
Modern English
Prose and
Fiction,

2. Prose

Perspectives:
Selections
from Modern
English
Prose and
Fiction,
edited by
S.A.
Vasudevan
and M.
SathyaBabu,
Published by
Orient
Longman.

Lecture,

Discussion
Method,

https://www.youtube.com/watch?v=6418Fo-\VV7uA

September 2018

5. Six One-Act
Plays

Six One-Act
Plays, edited
by Maurice
Stanford,
Published by
Orient
Longman.

6. Fiction
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Lecture,

Discussion
Method,
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English
Prose and
Fiction,
edited by
S.A.
Vasudevan
and M.
SathyaBabu,
Published by
Orient
Longman.

October 2018

Biographies Perspectives:
Selections
from Modern
English
Prose and
Fiction,
edited by
S.A.
Vasudevan
and M.
SathyaBabu,
Published by
Orient
Longman.

November 2018

Revision*

B. Sc.-1l (NM/CS) SEMESTER-HI
Paper: A
Subject: Statistical Physics and Thermodynamics-I

Maximum Marks: External 30 Time Allowed: 3 Hours
Internal 10 Pass Marks: 35 %

TILL MST-I

Basic ideas of statistical physics, Scope of statistical physics, Basic ideas about probability, distribution of four
distinguishable particles in two compartment of equal size. Concept of macro states, microstates,
thermodynamic probability, Effects of constraints on the system, Distribution of n particles in two
compartments, Deviation from the state of maximum probability, equilibrium state of dynamic system,
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Distribution of distinguishable n particles in k compartments of unequal sizes. Phase space and its division into
elementary cells, Three kinds of statistics. The basic approach in the three statistics.

TILL MST-II

Maxwell Boltzman (MB) statistics applied to an ideal gas in equilibrium. Experimental verification of Maxwell
Boltzman law of distribution of molecular speeds, Need for quantum statistics-Bose-Einstein (B.E.) statistics,
Derivation of Planck’s law of radiation, Deduction of Wien’s displacement law and Stefan’s law from Planck’s
law.

TILL FINAL EXAM

Fermi-Dirac (F.D.) statistics, Comparison of M.B., B.E. and F.D. statistics.

Mode of Assessment

Sr. No. Component Weightage

1 Mid Semester Test (MST) 60% (Average of 2 MST)

2 Written Assignments 20%

3 Attendance 20%

Paper: B
SUBJECT: OPTICS
Maximum Marks: External 30 Time Allowed: 3 Hours
Internal 10 Pass Marks: 35 %

TILL MST-I

e Concept of coherence, Spatial and temporal coherence. Coherence time, Coherence
length, Area of coherence, Conditions for observing interference fringes, Interference
by wave front division and amplitude division, Michelson’s interferometer—working,
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Principle and nature of fringes, Interference in thin films, Role of interference in anti-
reflection and high reflection dielectric coatings. Multiple beam interference, Fabry-
Perot interferometer, Nature of fringes, Newton Rings.

TILL MST-1I

e Huygens-Fresnel theory, half-period zones, Zone plates, Distinction between Fresnel
and Fraunhofer diffraction, Fraunhofer diffraction at rectangular and circular apertures,
Effects of diffraction in optical imaging, resolving power of telescope. The diffraction
grating, its use as a spectroscopic element and its resolving power.

o Concept and analytical treatment of un-polarized, plane polarized and elliptically
polarized light. Double refraction.

TILL FINAL EXAM

e Nicol prism, Sheet polarizer, Retardation plates, Production and analysis of polarized
light (quarter and half wave plates).

Mode of Assessment

Sr. No. Component Weightage
1 Mid Semester Test (MST) 60% (Average of 2 MST)
2 Written Assignments 20%
3 Attendance 20%
Paper: C

Subject: Quantum Mechanics-I

Maximum Marks: External 30 Time Allowed: 3 Hours
Internal 10 Pass Marks: 35 %

TILLMST-I

Formalism of Wave Mechanics: Brief introduction to need and development of quantum
mechanics, Wave-particle duality, de-Broglie hypothesis, Complimentarity and uncertainty
principle, Gaussian wave-packet, Schrodinger equation for a free particle, operator correspondence
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and equation for a particle subject to forces. Normalization and probability

Interpretation of wave function, Super position principle, Expectation value, probability current and
conservation of probability, Admissibility conditions on the wave function. Ehrenfest theorem,
Fundamental postulates of wave mechanics, Eigen functions and eigen values. Operator formalism,
Orthogonal systems, Expansion in eigen functions, Hermitian operators. Simultaneous eigen
functions. Equation of motion.

TILLMST-II

Problems in one and three dimensions: Time dependent Schrodinger equation. Application to
stationary states for one dimension, Potential step, Potential barrier, Rectangular potential well,
Degeneracy, Orthogonality, Linear harmonic oscillator,Schrodinger equation for spherically
symmetric potential.

TILLFINAL EXAM

Spherical harmonics. Hydrogen atom energy levels and eigen functions. Degeneracy, Angular
momentum.

Mode of Assessment

Sr. No. Component Weightage
1 Mid Semester Test (MST) 60% (Average of 2 MST)
2 Written Assignments 20%
3 Attendance 20%

B. Sc. (Non medical) Part — Il (Semester-lll)
for

2015-16, 2016-17, 2017-18 and 2018-19 Sessions

Subject: Inorganic Chemistry
Max Marks: 26 Maximum Time: 3 Hrs.
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TILL MST-I

I. Chemistry of Elements of First Transition Series: Characteristic properties of d-block
elements. Properties of the elements of the first transition series their simple compounds and
complexes illustrating relative stability of their oxidation states, coordination number and
geometry

lll. Chemistry of Elements of Second and Third Transition Series: General characteristics,
comparative treatment with their 3d-analogues in respect of ionic radii, oxidation states Magnetic
behaviour, spectral properties & stereochemistry

TILL MST-II

Il. Chemistry of Lanthanide Elements
Electronic structure, oxidation states and ionic radii and lanthanide contraction, complex
formation, occurrence and isolation of lanthanide compounds.

IVV. Chemistry of Actinides Elements General features and chemistry of actinides,

TILL FINAL EXAM

Chemistry of separation of Np, Puand Am from U, similarities between the later actinides and the
later lanthanides.
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Subject: Organic Chemistry
Max Marks: 26 Maximum Time: 3 Hrs.

TILL MST-I

Alcohols Classification and nomenclature, Monohydric Alcohols-nomenclature, methods of
formation by reduction of aldehydes, ketone, carboxylic acids and esters. Hydrogen bonding,
Acidic nature, Reactions of alcohols. Dihydric alcohols-nomenclature, methods of formation,
chemical reactions of vicinal glycols-nomenclature, methods of formation chemical reaction
of vicinal glycols, oxidative cleavage with [Pb(OAc)sand HIO,] and Pinacol-Pinacolone
rearrangement. Trihydric alcohol-nomenclature, methods of formation and chemical reactions

of glycerol.
TILL MST-II

Il.- Phenols Nomenclature, structure and bonding. Preparation of Phenols, physical
properties and acidic character. Comparative acidic strengths of alcohols and phenols,
resonanace stabilization of phenoxide ion.-Reactions of phenols-electrophilic aromatic
subsititution, acylation and carboxylation Mechanisms of Fries rearrangement. Gatterman
synthesis, Hauben. Hostch reaction. Lederer-Mianasse reaction and Reimer-Tiemann
reaction.

I11. Aldehydes and Ketones Nomenclature and structure of the carbonyl group, Synthesis of
aldehydes and ketones with particular reference to the synthesis of aldehydes from acid
chlorides, synthesis of aldehyes and ketones using 1,3- dithianes, synthesis of ketones from
nitrites and from carboxylic acids. Physical properties and Mechanism of nucleophillic
addition to carbonyl group with particular emphasis ofBenzoin, Aldol, Perkin and
Knoevenagel condensations, Condensation with ammonia and its derivatives, Wittig reaction,
and Mannich reaction.

TILL FINAL EXAM

Use of acetals as protecting group. Oxidation of aldehydes, Baeyer-Villiger oxidation of
ketones, Cannizzaro reaction, MPV (MeerweinPondoroffVVorley) reaction, Clemmensen,
Wolff-Kishner, LiAIH4 and NaBH, reductions. Halogenation of enolizable ketones.

An Introduction to a, B unsaturated aldehydes and ketones, Michael add.

Subject: Physical Chemistry

Max Marks: 26 Maximum Time: 3 Hrs.

TILL MST-I

Thermodynamics-1:

Definition of thermodynamics terms: system, surroundings. Types of systems, intensive and
extensive properties. State and path functions and their differentials, Thermodynamic
processes, Concept of heat and work, elementary idea of thermochemistry.

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, ¢, dU & dH for the
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expansion of ideal gases under isothermal and adiabatic conditions for reversible process.

TILL MST-II

Thermodynamics-11- (Part-a) Second law of thermodynamics: need for the law, different
statements of the law. Carnot cycle and its efficiency, Carnot theorem. Thermodynamic
scale of temperature. Concept of 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 criterion of spontaneity and equilibrium. Entropy change in ideal
gases mixing of gases.

TILL FINAL EXAM

Thermodynamics-111

Third law of thermodynamics, Nernst heat theorem, statement and concept of residual
entropy, evaluation of absolute entropy from heat capacity data, 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, Vand T.

Mode of Assessment

Sr. No. Component Weightage
1 Mid Semester Test (MST) 40% (Average of 2 MST)
2 Written Assignments 40%
3 Attendance 20%

B.A./B.Sc.-[N.M./C.Sci.]
UNIT PLANNING
OF

SEMSESTER-III

Paper-I: Advanced Calculus
Before First Mst

Limit and Continuity of Functions of several variables. Differentiability of real-valued functions of

two variables. Partial differentiation, Jacobians and their properties, Schwarz’s & Young’s theorems.
Euler’s theorem on homogenous functions. Taylor’s theorem for functions two variables and error

estimation.

After First Mst

Maxima and Minima, Lagrange’s multiplier method. Double and Triple Integrals, Change of order of

integration in double integrals, Change of variables..
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After Second Mst

Applications to evaluation of areas, Volume, Centre of Gravity and Moments of Inertia

PAPER-1I: ANALYSIS-I

Before First Mst

Definition and existence of Riemann integrals. Properties of integrals. Integrability of continuous and

monotonic functions. The fundamental theorem of integral calculus. Mean value theorem of integral
calculus. Scalar and vector fields, differentiation of vectors, velocity and acceleration. Vector

differential operators: Del, Gradient, Divergence and Curl, their physical interpretations.

After First Mst

Formulae involving Del applied to point functions and their products. Line, surface and volume
integrals, Greens Theorem in the Plane Parameterized Surface, Stokes Theorem and the Divergence
Theorem.

After Second Mst

Applications of Green’s, Stoke’s and Divergence theorem

Paper-lll: STATICS

Before First Mst
Statics: Basic notation, Newton Laws of motion, system of two forces, parallelogram law of forces,

resultant of two collinear forces, resolution of forces, moment of a force, couple, theorem on
moments of a couple, coplaner forces, resultant of three coplanar concurrent forces, theorem of
resolved parts, resultant of two forces acting on a rigid body, Varignon’s theorem, generalized
theorem of moments. Equilibrium of two concurrent forces, equilibrium condition for any number

of coplanar concurrent forces,

After First Mst

Lami’s theorem. A - p theorem, theorems of moments, resultant of a force and a copule. Equilibrium

conditions for coplanar non-concurrent forces.

After Second Mst

Friction: Definition and nature of friction , laws of friction, Centre of gravity.

B.A./B.Sc (Computer Application)

Part Il (Semester lll)
PAPER BAP 201 : C PROGRAMMING AND DATA STRUCTURES

TILLMST-I

e Overview of C Language
e C Fundamental : Introduction to C, character set, identifiers, keywords, data types,
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constants, variable, user defined data types, arithmetic, unary, relational, logical,
assignment and conditional operators & expression. Basic structure of a C program. Data
I/0 statement : single character I/0, formatted I/0O, string I/O functions.

e Control Structure

e Control Statement : sequencing, alteration (if-else, switch, break, continue, go to, iteration
while, do-while, for) and nested loops.

e Functions

e Functions : Defining and accessing a function, passing arguments to a function, specifying
arguments data types, function prototypes, recursion.

e Storage Classes- Automatic, External, Static, Register.

o Pointers and Structures

e Pointers : Character pointers, pointer to arrays, array of pointers. Structure and Unions :
Defining and processing structure, Unions Preprocessor Directives.

TILLMST-II

Basic Notations and Array (Data Structure)

Basic concept and notations, data structures, Types of data structure and data structure
operations, mathematical notation and functions, algorithmic complexity, Big 'O' notation
and time space trade off. Arrays: Linear array, Representation of Linear array in memory,
Traversing Linear array, Insertion and deletion in an array, Multi-dimensional array : Row-
Major, Column Major order, space array.

Stacks

Push and Pop in Stack. Representation of stack in memory (Using Arrays)

e Queues: Insertion and deletion operations.

TILLFINAL EXAM

o Searching Techniques :Linear and binary search
e Sorting Techniques: Insertion sort, selection sort, bubble sort, merge sort, quick sort.

Mode of Assessment

Sr. No. Component Weightage
1 Mid Semester Test (MST) 40% (Average of 2 MST)
2 Written Assignments 40%
3 Attendance 20%
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B.Sc -11(SEMESTER-4™)
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Mode of Assessment
Sr. No. Component Weightage
1 Mid Semester Test (MST) 40% (Average of 2 MST)
2 Written Assignments 40%
3 Attendance 20%
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PUNJABI COMPULSORY (ELEMENTARY KNOWLEDGE) (Special paper
in lieu of Punjabi Compulsory)

Max Marks: 75 Maximum Time: 3 Hrs.

TILLMST-I
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Mode of Assessment

Sr. No. Component Weightage
1 Mid Semester Test (MST) 40% (Average of 2 MST)
2 Written Assignments 40%
3 Attendance 20%
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UNIT PLANNING (SESSION 2018-19)

UNIT PLAN
Class — B.Sc. I1 M/NM/CS (Semester 1V)

Subject : English Communication Skills
Subject Code:

Subject Teacher :Session : 2018-19

S.No. | Syllabus/Topics Reference Mode of Additional Resources*
Transactions

January 2019

1. Essay Writing Current Lecture,
English
Grammar
and Usage
with
Composition
by R.P.
Sinha,
Oxford

Univ
ersity Press.

Discussion
Method,

Letter Writing

2. Analysis of sentences

February2019

5. Précis Writing Current Lecture,
English
Grammar
and Usage
with
Composition
by R.P.
Sinha,
Oxford

Discussion
Method,
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Univ
ersity Press.

Comprehension

Synthesis of
sentences

Current
English
Grammar
and Usage
with
Composition
by R.P.
Sinha,
Oxford

Univ
ersity Press.

March2019

Translation of a given
passage from
Punjabi/Hindi into
English.

Current
English
Grammar
and Usage
with
Composition
by R.P.
Sinha,
Oxford

Univ
ersity Press.

April2019

12.

Transformation of
sentences

Current
English
Grammar
and Usage
with
Composition
by R.P.

Sinha,
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Oxford
Univ
ersity Press.

B.Sc.(NM/CS)-1l SEMESTER-IV

Paper: A
Subject: Statistical Physics and Thermodynamics-Ii
Maximum Marks: External 30 Time Allowed: 3 Hours
Internal 10 Pass Marks: 35 %

TILL MST-I

Statistical definition of entropy, Change of entropy of a system, Additive nature of entropy, Law of increase of
entropy, Reversible and irreversible process and their examples. Work done in a reversible process. Examples of
increase of entropy in natural processes. Entropy and disorder, Brief ‘review of terms and laws of
thermodynamics. Carnot’s cycle, Entropy changes in Carnot cycle. Applications of thermodynamics to
thermoelectric effect. Change of entropy along a reversible path in a P.V. diagram.

TILL MST-II

Entropy of a perfect gas, Equation of state of an ideal gas from simple statistical consideration, Heat death of the
universe. Derivation of Maxwell’s thermo dynamical relations. Cooling produced by adiabatic stretching.
Adiabatic compression, Change of internal energy with volume. Specific heat at constant pressure and constant
volume, Expression for Cp -Cv , Change of state and Clayperon equation, Thermo dynamical treatment of
Joule-Thomson effect.

TILL FINAL EXAM

Use of Joule-Thomson effect, liquefiction of helium, Production of very low temperature by adiabatic
demagnetization.

Mode of Assessment

Sr. No. Component Weightage
1 Mid Semester Test (MST) 60% (Average of 2 MST)
2 Written Assignments 20%
3 Attendance 20%

B.Sc.-11 (NM/CS) SEMESTER-IV
Paper: B
SUBJECT: LASERS

Maximum Marks: External 30 Time Allowed: 3 Hours
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Internal 10 Pass Marks: 35 %

TILL MST-I

e Derivation of Einstein’s relations. Concept of stimulated emission and population
inversion. Broadening of spectral lines, natural, collision and Doppler broadening. Line
width, Line profile, Absorption and amplifaication of a parallel beam of light passing
through a medium. Threshold condition, Introduction of three level and four level laser
schemes, elementary theory of optical cavity, Longitudinal and transverse modes.

TILL MST-1I

e Types of lasers, Ruby and Nd: YAG lasers, He-Ne and CO, lasers-construction, mode
of creating population inversion and output characteristics. Semiconductor lasers, Dye

lasers, Q-switching, Mode locking.

TILL FINAL EXAM

e Applications of lasers—a general outline. Basics of holography.

Mode of Assessment

Sr. No. Component Weightage
1 Mid Semester Test (MST) 60% (Average of 2 MST)
2 Written Assignments 20%
3 Attendance 20%
Paper: C
Subject: Quantum Mechanics-II
Maximum Marks: External 30 Time Allowed: 3 Hours
Internal 10 Pass Marks: 35 %

TILLMST-I

One Electron Atomic Spectra: Excitation of atom with radiation. Transition probability,
Spontaneous transition, Selection rules and life time, Spectrum of hydrogen atom. Frank
Hertz Experiment, Line structure, Normal Zeeman effect, Electron spin, Stern Gerlach
experiment, Spin orbit coupling (electron magnetic moment, total angular
momentum),Hyperfine structure, Examples of one electron systems, Anomalous,Zeeman
effect, Lande-g factor (sodium D-lines).

TILLMST-II

Many Electron System Spectra: Exchange symmetry of wave functions, exclusion
principle, Shells, Sub shells in atoms, atomic spectra (Helium), L.S. coupling, Selection
rules, Regularities in atomic spectra, Interaction energy, X-ray spectra, Mosley law,
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Absorption spectra, Auger effect. Molecular bonding, Molecular spectra, Selection rules.

TILLFINAL EXAM

Symmetric structures, Rotational, Vibrational electronic level and spectra of molecules,
Raman spectra.

Mode of Assessment

Sr. No. Component Weightage
1 Mid Semester Test (MST) 60% (Average of 2
MST)
2 Written Assignments 20%
3 Attendance 20%

B. Sc. (Non medical) Part — Il (Semester-1V)
for

2015-16, 2016-17, 2017-18 and 2018-19 Sessions

Subject: Inorganic Chemistry

Max Marks: 26 Maximum Time: 3 Hrs.

TILL MST-I

I. 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.

TILL MST-II

I1. Oxidation and Reduction
Use of redox potential data-analysis of redox cycle, redox stability of water-Frost, Latimer and
Pourbaix diagrams. Principles involved in the extraction of the elements.

I11. Acids and Bases

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

TILL FINAL EXAM

IV. Non-aqueous Solvents
Physical properties of a solvent, types of solvents and their general characteristics, reaction in non-
aqueous solvents with reference to liquid NH; and liquid SO,
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Subject: Organic Chemistry
Max Marks: 26 Maximum Time: 3 Hrs.

TILL MST-I

I. Carboxylic Acids

Nomenclature, structure and bonding. physical properties, acidity of carboxylic acids,
effects of substituents on acid strength. Preparation of carboxylic acids, Reactions of amides,
Reactions of carboxylic acids, Mechanism of decarboxylation.
Methods of formation and chemical reactions of Halo acids and Hydroxyacids. Maleic acid,
tartaric acid and citric acid. (Structural Formula only).
Methods of formation and chemical reaction of unsaturated monocarboxylic acids.
Dicaboxylic acids, methods of formation and effect of heat and dehydrating agents.

I1. Carboxylic Acid Derivatives

Structure and nomenclature of acid chlorides, esters. amides and acid anhydrides.
Relative stability and reactivity of acyl derivatives.

Physical properties, interconversion of acid derivatives by nucleophillic acyl
substitution.Preparation of carboxylic derivatives, chemical reactions, Mechanism of
esterfication and hydrolysis (acidic and Basic).

TILL MST-II

I11. Ethers and Epoxides

Nomenclature of ethers and methods of their formation, physical properties, Chemical
reactions-cleavage and autooxidation, Ziesel' s Method.

Synthesis of epoxides, acid and base catalysed ring opening of epoxide, orientation of
ring opening reactions of Gringard and organolithium reagents with epoxide.

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.

TILL FINAL EXAM

V. Organic Compounds of Nitrogen
a) Nitro Compounds

Preparation of nitroalkanes and nitroarenes. Chemical reactions of nitroalkanes.
Mechanism of nucleophilic substitution in nitroarenes and their reactions in acidic, neutral
and alkaline media, Picric acid.
b) Amines

Reactivity, structure and nomenclature of amines, physical properties.
Stereochemistry of amines. Separation of mixture of primary, secondary and tertiary amines.
Structural features affecting the basicity of amines. Amine salts as phase-transfer catalyst and
preparation of alkyl and aryl amines (reduction of nitro compounds and nitriles), reductive
amination of aldehydic and ketonic compounds
Gabriel-phthalimide reaction, Hoffmann bromamide reaction

Subject: Physical Chemistry
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Max Marks: 26 Maximum Time: 3 Hrs.

TILL MST-I

I. Phase Equilibrium

Statement and meaning of the terms-phase, component and degree of freedom, derivation
of Gibbs phase rule; phase equilibria of one component system-water and S systems. Phase
equilibria of two component systems-solid-liquid equilibria, simple eutectic Pb-Ag sytems,
desilverisation of lead. Solid Solutions-compound formation with congruent melting point
(Mg-Zn) and incongruent melting point, (NaCl-H,0), (FeCl3H,0) systems. Freezing
mixtures, acetone-dry ice. Partially miscible liquids: Lower and upper consolute temperature,
Effect of impurity on consolute temperature. Immiscible liquids, steam distillation. Nernst
distribution law, thermodynamic derivation & applications.

TILL MST-II

I1. Electrochemistry-l (a) Electrical transport-conduction in metals and in electrolyte
solutions, specific conductance and equivalent conductance with dilution. Migration of ions
and Kohlrausch law. Arrhenius theory of electrolyte dissociation and its limitations, weak and
strong electrolytes, Ostwald's dilution law, its uses and limitations. Debye-Huckel-Onsagar's
equation for strong electrolytes.

I11. Electrochemistry-1 (b)

Transport number, definition and determination by Hittorf method and moving boundary
method. Applications of conductance measurements: determination of degree of dissociation,
determination of K, of acids, determination of solubility product of a sparingly soluble salts,
conductometric titrations.

TILL FINAL EXAM

IV. Electrochemistry-11

Types of reversible electrodes--gas-metal ion, metal-metal ion, metal-insoluble salt-anion
and redox electrodes. Electrode reactions, Nernst equation, derivation of cell E.M.F. and
single electrode potential, standard hydrogen electrode-reference electrodes-standard
electrode. potential, sign conventions, electrochemical series and its significance. Electrolyte
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 reaction (G, H and K), polarization, over
potential and hydrogen over voltage. 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, quinhydrone and glass electrodes, by potentiomentric methods. Buffers--
mechanism of buffer action, Henderson-Hazel equation, Hydrolysis of saits, Corrosion-types,
theories and methods

Mode of Assessment

Sr. No. Component Weightage
1 Mid Semester Test (MST) 40% (Average of 2 MST)
2 Written Assignments 40%
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3 \ Attendance \ 20%

B.A./B.Sc.-[N.M./C.Sci.]
UNIT PLANNING
OF
SEMSESTER-IV

PAPER-IV: Numerical Methods

Before First Mst
Bisection Method, Regula-falsi method, Sectant method, Fixed — point iteration and Newton-

Raphson method and convergence of Secant, Newton- Raphson method and fixed-point iteration.
Pivoting strategies, Partial Pivoting, Gauss-Elimination, Gauss Jordan and Triangularisation method,

Jacobi Method, Gauss Seidel Method.

After First Mst

Finite differences, Divided differences, Newton Gregory Forward and Backward formula, Lagrange’s
formula, Newton’s formulae.

After Second Mst

Central Diffrences, Stirling, Bessel’s and Everett’s formulae, Error in linear and quadratic

interpolation.

Paper-V: Analysis-II
Before First Mst
Definition of a sequence, Bounded and Monotonic sequences, Convergent sequence, Cauchy

sequences, Cauchy’s Convergence Criterion, Theorems on' limits of sequences. Subsequence ,
Sequential continuity. Definition of a series, test of convergence (Without proofs) Comparison tests.
Cauchy’s integral Ratio tests. Raabe’s, Logarithmic, gauss Test, Cauchy root-test, tests, Alternating
series. Leibnitz’s test. Absolute and conditional convergence.

After First Mst

Concept of Point-wise and Uniform convergence of sequence of functions and series of functions
with special reference to power Series. Statement of Weierstrass M-Tests for Uniform convergence
of sequence of functions and of series of functions.

After Second Mst

Simple applications. Determination of Radius of convergence of power series. Term by term

integration and Term by term differentiation of power Series.

Paper-VI: DYNAMICS
Before First Mst
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Motion of a particle with constant acceleration, acceleration of falling bodies, motion under gravity,
motion of a body projected vertically upward, motion of a two particles connected by a string,
motion along a smooth inclined plane, constrained motion along a smooth inclined plane. Variable
acceleration,Simple harmonic motion, elastic string,simple pendulum. Projectile, Work, Power ,
conservative fields and potential energy, work done against gravity, potential energy of a
gravitational field.

After First Mst

Relative motion, relative displacement, velocity and acceleration, motion relative to a rotating frame

of reference.

After Second Mst

Linear momentum, angular momentum, conservation of angular momentum, impulsive forces,
principle of impulse and momentum.

B.A./B.Sc (Computer Application)

Part lll(Semester V)
PAPER BAP 301 : OBJECT ORIENTED PROGRAMMING USING C++

TILLMST-I

e Evolution of OOP : Procedure Oriented Programming, OOP Paradigm, Advantages and
disadvantages of OOP over Functional Programming Approach.

e Characteristics of Object Oriented Language : Classes, Objects, Inheritance, Reusability,
User defined Data Types, Polymorphism and Exception Handling.

e Introduction to C++ : Structure of C++ Program, Identifier and keywords, Constants, Data
Types, C++ Operators, Type Compatibility, Variable Declaration, Reference Variable,
Statements, Expressions, Manipulators. Input and Output Statements.

e Control Statements: Conditional Expression, Loop Statements,

e Storage Class Specifiers : Automatic, Static, Register, Extern. Array, Pointer Arithmetic,
Structures, Pointers and Structures, Unions, Bit Field Typed Enumerations.

e Function in C++ : Function Prototyping, Defining a function, Types of functions.

o Methods of Parameter passing : by value, by address, by reference, Recursion,

e Function Overloading : Virtual functions, pure virtual functions,

e operator overloading
TILLMST-H

e Classes : Data members and member functions, objects, arrays of class objects, Objects as
function arguments, nested classes, inline member functions, static data members and
static member functions, friend functions, dynamic memory allocation.

e Constructors and Destructors: Default parameterized and copy constructors, multiple
constructors in classes dynamic constructors. Rules for constructors and destructors,
Const. objects.
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e Inheritance: single inheritance, inheriting private members, types of derivation, multiple
inheritance, multi-level inheritance, hierarchical inheritance, hybrid inheritance, container
classes and member access control. Abstract class.

TILLFINAL EXAM

e  Polymorphism : Methods of achieving polymorphic behaviour.
e Pointers: Pointers and classes, pointer to object, this pointer.

Mode of Assessment

Sr. No. Component Weightage
1 Mid Semester Test (MST) 40% (Average of 2 MST)
2 Written Assignments 40%
3 Attendance 20%

B.Sc-111 (SEMESTER-5")

Subject: UrrstemHt
Max Marks: 50 Maximum Time: 3 Hrs.
TILLMST-I
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TILLFINAL EXAM
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Mode of Assessment

Sr.No. | Component \ Weightage
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1 Mid Semester Test (MST) 40% (Average of 2 MST)
2 Written Assignments 40%
3 Attendance 20%

BC 501-A: Punjab History and Culture (1849-1970) (Special paper
in lieu of Punjabi Compulsory)

Max Marks: 50 Maximum Time: 3 Hrs.

TILLMST-I

1. The early British administration, 1849-53.
2. British polices towards agriculture, industry, trade and commerce.

TILLMST-II

3. Spread of Modern Education in the Punjab.
4. Socio-Religious reform Movements: Arya Samaj, Singh Sabha and Ahmadiyas.

TILLFINAL EXAM

5. Growth of political consciousness in the Punjab upto 1907.

Mode of Assessment

Sr. No. Component Weightage
1 Mid Semester Test (MST) 40% (Average of 2 MST)
2 Written Assignments 40%
3 Attendance 20%
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B.Sc. (NM/CS) —I1l SEMESTER V

Paper: A
Subject: CONDENSED MATTER PHYSICS- |
Maximum Marks: External 30 Time Allowed: 3 hrs
Internal 10 Pass Marks: 35%
TILL MST |

Crystal Structure. Symmetry operations for a two dimensional crystal. Two dimensional
Bravais lattices, Three dimensional Bravais lattices” Basic primitive cells. Crystal planes and
Miller indices. Diamond and NaCl structure. Packing fraction for Cubic and hexagonal

closed packed structure.

TILL MST I

Crystal Diffraction: Bragg's Law, Experimental methods for crystal structure studies, laue

equations, Reciprocal lattices of SC, BCC and FCC, Bragg's Law in reciprocal lattice.

TILL FINAL EXAM

Brillouin zones and its derivation in two dimensions, Structure factor and atomic form factor.

Mode of Assessment

Sr.No. Component Weightage
1. Mid Semester Test 60% (Average of two MSTSs)
2. Written Assignments 20%
3. Attendance 20%

51|Page




UNIT PLANNING (SESSION 2018-19)

Paper: B
Subject: Electronics-1 (Electronics and Solid State Devices)

Maximum Marks: External 30 Time Allowed: 3 Hours
Internal 10 Pass Marks: 35 %

TILL MST-I

Concept of current and voltage sources, p-n junction, Biasing of diode, V-A characteristics.
Diode equation, Breakdown diodes: Zener breakdown and avalanche breakdown, Zener diode,
Rectification: half wave, full wave rectifiers and bridge rectifiers, Qualitative analysis of Filter
circuits (RC LC and p filters) Efficiency, Ripple factor, Voltage regulation.VVoltage multiplier
circuits.

TILL MST-II

Junction transistor: structure and working, relation between different currents in transistors,
Sign conventions. Amplifying action, Different configurations of a transistor and their
comparison, CB and CE characteristics. Structure, Characteristics, operation of FET, JFET
and MOSFET, Pinch off voltage, Enhancement and Depletion mode, Comparison of JFETs
and MOSFETs, Difference in field effect transistor and junction type transistor.

TILL FINAL EXAM

Photo-conductive devices: Photo-conductive cell, Photodiode, Solar cell, LED, LCD.

Mode of Assessment

Sr. No. Component Weightage
1 Mid Semester Test (MST) 60% (Average of 2 MST)
2 Written Assignments 20%
3 Attendance 20%
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Paper: C
Subject: Nuclear and Radiation Physics

Maximum Marks: External 30 Time Allowed: 3 Hours
Internal 10 Pass Marks: 35 %

TILLMST-I

Constituents of nucleus and their intrinsic properties, Qualitative facts about size, mass, density,
energy, charge. Binding energy, angular momentum, magnetic moment and electric quadruple
moments of the nucleus, Wave mechanical properties of nucleus, average binding energy and its
variation with mass numbers, Properties of nuclear forces, Non existence of electrons in the nucleus
and neutron-proton model, Liquid drop model and semi empirical mass formula, Conditions of
nuclear stability, Fermi gas model. Nuclear shell model.- Experimental evidence of magic numbers

and it explanations.

TILLMST-II

Radioactivity. Modes of decay and successive radioactivity. Alpha emission. ' Electron emission,
Positron emission.  Electron capture, Gamma-ray emission, Internal conversion, Qualitative
discussion of alpha, beta and gamma spectra, Geiger-Nuttal rule, Neutrino hypothesis of beta
decay. Evidence of existence of neutrino, Qualitative discussion of alpha and beta decay theories,
Nuclear reactions.Conservation laws. Kinematics of nuclear reaction.Q-value and its physical

significance.s

TILLFINAL EXAM

Reaction cross section, Compound nucleus, Possible reaction with high energy particles.

Mode of Assessment

Sr. No. Component Weightage
1 Mid Semester Test (MST) 60% (Average of 2 MST)
2 Written Assignments 20%
3 Attendance 20%
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BSc-Non-medical/Medical SEMESTER-5""
Paper: Chemistry

Subject: Inorganic Chemistry
Max Marks: 26 Maximum Time: 3 Hrs.

TILLMST-I

e Metal-ligand Bonding in Transition.Metal Complexes.

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

e Thermodynamic and Kinetic Aspects of Metal Complexes

e A brief outline of thermodynamic stability of metal complexes and factors affecting the
stability, substitution reactions of square planar complexes.

TILLMST-II

e Magnetic Properties of Transition Metal Complexes

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

e |V. Electronic Spectra of Transition Metal Complexes.

e Types of electronic transitions, selection rules for d-d transitions

TILLFINAL EXAM

e Spectroscopic ground states, spectrochemical series. Orgel-energy level diagram for
d1 and d9 states, discussion of electronic spectrum of [Ti (H2 O)6]3+ complexion.

Mode of Assessment

Sr. No. Component Weightage
1 Mid Semester Test (MST) 40% (Average of 2 MST)
2 Written Assignments 40%
3 Attendance 20%
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BSc-Non-medical/Medical SEMESTER-5""
Paper: Chemistry

Subject: Organic Chemistry
Max Marks: 26 Maximum Time: 3 Hrs.

TILLMST-I

e Nuclear magnetic resonance ( NMR) spectroscopy. Proton magnetic resonance (1H NMR)
spectroscopy, nuclear shielding and deshielding, chemical shift and molecular structure,
spin-spin splitting and coupling constants, areas of signals interpretation of PMR spectra of
simple organic molecules such as ethyl bromide, ethanol, acetaldehyde, 1,1,2
tribromoethane, ethyl acetate, toluene and acetophenone.

e Electromagnetic spectrum: Absorption Spectra, Ultraviolet (UV) absorption spectroscopy-
absorption laws (Beer-Lambert's law, Molar absorptivity, presentation and analysis of UV
Spectra, types of electronic transitions, effect of conjugation. Concept of chromophore and
auxochrome. Bathochromic, hypsochromic, hyperchromic and-hypochromic shifts. UV
spectra of conjugated enes and enones.

TILLMST-II

e Infrared (IR) absorption spectroscopy-molecular vibrations, Hooke's law, Selection rules,
intensity and position of IR bands, measurement of IR spectrum, fingerprint region,
characteristic absorption of various functional groups and Interpretation of IR spectra of
simple organic compounds.

e Problems pertaining to the structure elucidation of simple organic compounds using UV, IR,
and PMR spectroscopic techniques.

e QOrganomagnesium Compounds:-The Grignard reagents formation, structure and chemical
reactions.

e QOrganozinc compounds: formation and chemical reactions.

e QOrganolithium compounds: formation and chemical reactions.

TILLFINAL EXAM

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

Mode of Assessment

Sr. No. Component Weightage
1 Mid Semester Test (MST) 40% (Average of 2 MST)
2 Written Assignments 40%
3 Attendance 20%

55|Page




UNIT PLANNING (SESSION 2018-19)

BSc-Non-medical/Medical SEMESTER-5""
Paper: Chemistry

Subject: Physical Chemistry
Max Marks: 26 Maximum Time: 3 Hrs.

TILLMST-I

e Black-body radiations, Planck's radiation law, photoelectric effect, heat capacity of solids.

e Sinusoidal wave equation Hamiltonian operator, Schrodinger wave equation and its
importance, physical interpretation of the wave function, postulates of quantum mechanics,
particle in a one dimensional box.

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

TILLMST-II

e Spectroscopy Introduction: Electromagnetic radiation, regions of spectrum, basic features of
different spectrometers, statement of Born-Oppenheimer approximation, degrees of
freedom. Rotational Spectrum:

e Diatomic molecules. Energy levels of a rigid rotor (semi-classical principles), selection rules,
spectral intensity, determination of bond length, qualitative description of non-rigid rotor,
isotope effect.

e Vibrational Spectrum: Infrared spectrum: Energy levels of simple harmonic oscillator,

selection rules.
TILLFINAL EXAM

e Pure vibrational spectrum, intensity, determination of force constant and qualitative
relation of force constant and bond energies, effect of anharmonic motion and isotope
on the spectrum, idea of vibrational frequencies of different functional groups.

Mode of Assessment

Sr. No. Component Weightage
1 Mid Semester Test (MST) 40% (Average of 2 MST)
2 Written Assignments 40%
3 Attendance 20%
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B.A./B.Sc.-[N.M./C.Sci.]
UNIT PLANNING
OF

SEMSESTER-V

Paper-l: ALGEBRA - |

Before First Mst

Group: definition, examples, subgroups, counting Principle, Langrange's theorem, Normal
subgroups, Quotient groups, Homomorphisms, Fundamental theorem of homomorphism and
related theorems. Cyclic Groups.

After First Mst

Rings: Definition and examples of Rings, Elementary properties of Rings. Sub-rings, Homomorphism,
ideals and Quotient Rings, Field of Quotient of Integral domain, division rings .

After Second Mst
Euclidean Rings, Principal ideals, examples.

PAPER Il : Discrete Mathematics- |

Before First Mst

Graphs and Planar Graphs-Basic Terminology. Multigraphs. Weighted Graphs. Paths and Circuits
Shortest paths. Eulerian Paths and Circuits. Travelling Salesman Problem. Planar Graphs. Trees. Sets
and  propositions-Cardinality, = Mathematical induction, Principle of inclusion and
exclusion.Computability and Formal Languages-Ordered Sets. Languages. Phrase Structure
Grammars. Types.of Grammars. Types of Grammars and Languages. Permutation. Combinations and
Discrete Probability.

After First Mst

Relations and Function-Binary Relations. Equivalence Relations and Partitions. Partial Order

Relations and Lattices. Chains and Antichains. Pigeon Hole Principle

After Second Mst

Definition and Examples of Finite State Machines-Equivalent Machines and Finite State Machines as

Language Recognizers.

Opt.-l : MATHEMATICAL METHODS- |

Before First Mst

Fourier series :Fourier series, Theorems, Dirichlet's conditions, Fourier series for even and

oddfunctions, Half range Fourier series, Other forms of Fourier series. Definition of Laplace
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transform, linearity property- Piecewise continuous function. Existence of Laplace transform,

Functions of exponential order and of class A.

After First Mst
First and second shifting theorems of Laplace transform, Change of scale property- Laplace

transform of derivatives, Initial value problems, Laplace transform of integrals,
Multiplication by t, Division by t, Laplace transform of periodic functions and error

function, Beta function and Gamma functions.

After Second Mst

Definition of Inverse Laplace
transform, Linearity property, First and second shifting theorems of inverse Laplace
transform, Change of scale property, Division by p, Convolution theorem, Heaviside’s

expansion formula (with proofs and applications).

B.A./B.Sc (Computer Application)

Part lli(Semester V)
PAPER BAP 301 : OBJECT ORIENTED PROGRAMMING USING C++

TILLMST-I

e Evolution of OOP : Procedure Oriented Programming, OOP Paradigm, Advantages and
disadvantages of OOP over Functional Programming Approach.

e Characteristics of Object Oriented Language : Classes, Objects, Inheritance, Reusability,
User defined Data Types, Polymorphism and Exception Handling.

e Introduction to C++ : Structure of C++ Program, Identifier and keywords, Constants, Data
Types, C++ Operators, Type Compatibility, Variable Declaration, Reference Variable,
Statements, Expressions, Manipulators. Input and Output Statements.

e Control Statements: Conditional Expression, Loop Statements,

e Storage Class Specifiers : Automatic, Static, Register, Extern. Array, Pointer Arithmetic,
Structures, Pointers and Structures, Unions, Bit Field Typed Enumerations.

e Function in C++ : Function Prototyping, Defining a function, Types of functions.

o Methods of Parameter passing : by value, by address, by reference, Recursion,

e Function Overloading : Virtual functions, pure virtual functions,

e operator overloading
TILLMST-II

Classes : Data members and member functions, objects, arrays of class objects, Objects as
function arguments, nested classes, inline member functions, static data members and

static member functions, friend functions, dynamic memory allocation.
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e Constructors and Destructors: Default parameterized and copy constructors, multiple
constructors in classes dynamic constructors. Rules for constructors and destructors,
Const. objects.

e Inheritance: single inheritance, inheriting private members, types of derivation, multiple
inheritance, multi-level inheritance, hierarchical inheritance, hybrid inheritance, container
classes and member access control. Abstract class.

TILLFINAL EXAM

e Polymorphism : Methods of achieving polymorphic behaviour.
e Pointers: Pointers and classes, pointer to object, this pointer.

Mode of Assessment

Sr. No. Component Weightage
1 Mid Semester Test (MST) 40% (Average of 2 MST)
2 Written Assignments 40%
3 Attendance 20%

B.Sc-111 (SEMESTER-6")

UATHTSEHY

Max Marks: 50 Maximum Time: 3 Hrs.
TILLMST-I
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TILLFINAL EXAM
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Mode of Assessment

Sr. No. Component Weightage

1 Mid Semester Test (MST) 40% (Average of 2 MST)
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N

Written Assignments 40%

3 Attendance 20%

Punjab History and Culture (1849-1970) (Special paper in lieu of
Punjabi Compulsory)

Max Marks: 50 Maximum Time: 3 Hrs.

TILLMST-I

1. A brief survey of the role of the Punjab in Freedom Movement.

2. Circumstances leading to the Partition of the Punjab, 1947.

TILLMST-II

3. Eminent Freedom Fighters of the Punjab- LalalLajpatRai, Kartar Singh Sarabha, Udham Singh and
Bhagat Singh.

4. Great Writers and Artists of the Punjab- Bhai Vir Singh, Mohammed Igbal, Dhani Ram Chatrik,
Mohan Singh, Amrita Sher Gill and Sobha Singh.

TILLFINAL EXAM

5. A brief survey of the achievements of the Punjab Agriculture (Green Revolution), Irrigation,
Industry, Education.

6. Re-organisation of the Punjab, 1966.

Mode of Assessment

Sr. No. Component Weightage
1 Mid Semester Test (MST) 40% (Average of 2 MST)
2 Written Assignments 40%
3 Attendance 20%
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B.Sc. (NM/CS) —IIl SEMESTER VI
Paper: A
Subject: Condensed Matter Physics-II

Maximum Marks: External 30 Time Allowed: 3 hrs
Internal 10 Pass Marks: 35%

TILL MST |

Lattice vibrations, Concepts of phonons, Scattering of protons by phonons. Vibration of
mono-atomic, di-atomic, linear chains. Density of modes, Einstein and Debye models of

specific heat, Free electron model of metals. Free electron, Fermi gas and Fermi energy.

TILL MST |

Band theory, Kronig-Penney Model. Metals and insulators, Conductivity and its variation
with temperature in semiconductors, Fermi levels in intrinsic and extrinsic semiconductors,

Qualitative discussion of band gap in semiconductors.

TILL FINAL EXAM

Superconductivity, Magnetic field effect in superconductors, BCS theory. Thermal

properties of superconductors

Mode of Assessment

Sr.No. Component Weightage
1. Mid Semester Test 60% (Average of two MSTs)
2. Written Assighments 20%
3. Attendance 20%
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Paper: B
Subject: Electronics-Ii

Maximum Marks: External 30 Time Allowed: 3 Hours
Internal 10 Pass Marks: 35 %

TILL MST-I

Transistor biasing: Stabilization of operating point, Fixed bias, Collector to base bias, Bias
circuit with emitter resistor,Voltage divider biasing circuit.CE amplifier: Working and
analysis using h-parameters,Equivalent circuits, Determination of current gain,Power
gain,Input Impedance,FET amplifier: Volatge, Currentand Power gain,Tunnel diode:
Tunneling Phenomenon,Operation,Applications.Merits and Drawbacks, Gunn effect and
diodes: Mechanism, Characteristic, Negative differential resistivity and domain formation,
Feedback in amplifier: Types & advantage of negative feedback. Emitter follower as
negative feedback circuit.

TILL MST-II

Construction,Characteristic and Operation, Comparison between transistor and thyristors,
Difference between SCR and TRIAC. UJT: Construction, Characteristics and parameters,
uses. Thermistor:Types,Construction, Characteristics and parameters, uses, Advantages
over other temperature sensing devices.

TILL FINAL EXAM

IMPATT and TRAPATT devices, PIN diode: Construction, Characteristics,Applications.

Mode of Assessment

Sr. No. Component Weightage
1 Mid Semester Test (MST) 40% (Average of 2 MST)
2 Written Assignments 40%
3 Attendance 20%
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Paper: C
Subject: Nuclear and Particle Physics

Maximum Marks: External 30 Time Allowed: 3 hrs
Internal 10 Pass Marks: 35%

TILLMST-I

Energy loss due to ionization (Bethe’s formula), Energy loss of electrons, Bremsstrahlung,
Interactions of gamma rays with matter. Radiation loss by fast electrons, Radiation length,
Electron-positron annihilation, Cyclotron. Betatron, Qualitative discussion of Synchrotron, Collider

machines and linear accelerator.

TILLMST-II

lonization chamber, Proportional counter, GM counter, Scintillation counter, Solid state detectors,
Elementary particles and. their masses, Decay modes, Classification of these particles, types of
interactions. Conservation laws and quantum numbers, Concepts of isospin. - Strangeness, Parity,

Charge conjugation. Antiparticles, Gell-Man method.

TILLFINAL EXAM

Decay and strange particles. Particle symmetry, Introduction to quarks and qualitative discussion

of the quark model.

Mode of Assessment

Sr. No. Component Weightage
1 Mid Semester Test (MST) 60% (Average of 2 MST)
2 Written Assignments 20%
3 Attendance 20%
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BSc-Non-medical/Medical SEMESTER-6"
Paper: Chemistry

Subject: Inorganic Chemistry
Max Marks: 26 Maximum Time: 3 Hrs.

TILLMST-I

e Hard and Soft acids and Bases (HSAB) Classification of acids and bases as a hard and soft,
Pearson's HSAB concept, acid-base strength and hardness and softness. Symbiosis,
theoretical basis of hardness and softness, electronegativity and hardness and softness.

e Bioinorganic Chemistry:- Essential and trace elements in biological processes,
metalloporphyrins with special reference to haemoglobin and myoglobin. Biological role of
alkali and alkaline earth metal ions with special reference to Ca*?, Nitrogen fixation.

TILLMST-II

e Silicones and Phosphazenes:- Silicones and Phosphazenes as examples of inorganic
polymers, nature of bonding in triphosphazenes.

e Organometallic Chemistry:- Definition, Nomenclature and classification of organometallic
compounds. Preparation, properties, bonding and applications of alkyls of' Li, Al, Hg, Sn and

| TILLFINAL EXAM

e A brief account of metal-ethylene complexes and homogeneous hydrogenation,
mononuclear carbonyls and the nature of bonding in metal carbonyls.

Mode of Assessment

Sr. No. Component Weightage
1 Mid Semester Test (MST) 40% (Average of 2 MST)
2 Written Assignments 40%
3 Attendance 20%
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BSc-Non-medical/Medical SEMESTER-6"
Paper: Chemistry
Subject: Organic Chemistry

Max Marks: 26 Maximum Time: 3 Hrs.

TILLMST-I

Heterocyclic Compounds:- Introduction: Molecular orbital picture and aromatic
characteristics of pyrrole, furan, thiophene and pyridine. Methods of synthesis and chemical
reactions with particular emphasis on mechanism of electrophlic substitution. Mechanism of
nucleophlic 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 isoquinolinewith special reference to Fischer indole synthesis, Skraup
synthesis and Bischler- Napieralski synthesis. Mechanism of electrophlic substitution
reactions of indole, quinoline and isoquinoline.

Ziegler-Natta polymerziation and vinyl polymers. Condensation or step growth
polymerziation. Urea formaldhehyde resins, epoxy resins and polyurethanes. Natural and
synthetic rubbers.

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 and acylation of enamines.

TILLMST-II

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 threodiastereomers. Conversion of glucose
into mannose. Formation of glycosides, 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 polysaccharide starch
and cellulose without involving structure determination.

Amino Acids, Peptidcs, 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

TILLFINAL EXAM

Selective hydrolysis of peptides. Classical levels of protein structure. Protein
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denaturation/renaturation.
e Nucleic acids: Introduction, Constituents of nucleic acids Ribonucleosides and
ribonucleotides. The double helical structure of DNA.

Mode of Assessment

Sr. No. Component Weightage
1 Mid Semester Test (MST) 40% (Average of 2 MST)
2 Written Assignments 40%
3 Attendance 20%
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BSc-Non-medical/Medical SEMESTER-6"
Paper: Chemistry
Subject: Physical Chemistry

Max Marks: 26 Maximum Time: 3 Hrs.

TILLMST-I

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 o, mand n M.O. their energy levels and their respective transitions.
Definition of space lattice and unit cell. Laws of crystallography-(i) Law of constancy of
interfacial angles. (ii) Law of rationality of indices (iii) Law of symmetry elements in crystals.
X-ray diffraction by crystals. Derivation of Bragg's equation. Determination of crystal
structure of NaCl, KCl and CsCl (Laue's method and powder method).

TILLMST-II

Interaction of radiation with matter, difference between thermal and photochemical
process.

Laws of photochemistry: Grothus-Drapperlaw, Stark-Einstein law, Jablonski diagram
depiciting various processes occurring in the excited state, qualitative description of
fluorescence, non- radiative processes (internal conversion, intersystem crossing)

TILLFINAL EXAM

Quantumyield, photosensitized reactions- energy transfer processes (simple
examples). Basic concepts of Laser and Maser. Photochemistry of vision and colour.

Mode of Assessment

Sr. No. Component Weightage
Mid Semester Test (MST) 40% (Average of 2 MST)
2 Written Assignments 40%
Attendance 20%
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B.A./B.Sc.-[N.M./C.Sci.]
UNIT PLANNING
OF

SEMSESTER-VI

Paper-lll: ALGEBRA - II

Before First Mst

Vector spaces, Examples, Linear Dependence, Linear Combinations, Bases and Dimension,
Subspaces, Quotient spaces , Direct Sum of vector spaces, Dimension of a direct sum, Dual of a
vector space. Matrices and change of basis. Linear transformation, Algebra of linear
transformations,Matrices as linear mappings.

After First Mst

Kernal and image, Rank and Nullity theorem, Singular and non-singular linear mappings,
Isomorphism, Composition of linear mappings, Polynimials and linear operators.

After Second Mst
Square matrices as linear operators, matrix represtation of a l;inear operator, Change of

basis,characteristic and minimal polynomial for linear operators.

Paper-1V: Discrete Mathematics - Il

Before First Mst

Analysis of Algorithms-Time Complexity. Complexity of Problems. Discrete Numeric Functions and
Generating Functions. Recurrence Relations and Recursive Algorithms Linear Recurrence Relations
with Constant Coefficients. Homogeneous Solutions. Particular Solution. Total Solution. Solution by
the Method of Generating Functions.

After First Mst

Boolean Algebras-Lattices and Algebraic Structures. Duality. Distributive and Complemented

Lattices. Boolean Lattices and Boolean Algebras. Boolean Functions and Expressions. Prepositional

Calculus. Design and Implementation of Digital Networks. Switching Circuits.

After Second Mst

Brief review of Groups and Rings.

opt.-ll : MATHEMATICAL METHODS -1i

Before First Mst

Fourier transforms : Dirichlet's conditions, Fourier integral formula (without proof),
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Fourier transform, Inverse Theorem for Fourier transform, Fourier sine and cosine
transforms and their inversion formulae. Linearity property of Fourier transforms,
Change of scale property, Shifting theorem, Modulation theorem, Convolution
theorem of Fourier transforms, Parseval's identity, Finite Fourier sine transform,
Inversion formula for sine transform, Finite Fourier cosine Transform, Inversion

formula for cosine transform.

After First Mst
Applications of Laplace transforms to the solution of ordinary differential equationswith constant

coefficients and variable coefficients

After Second Mst

Simultaneous ordinary differential equations, Second order Partial differential equations ( Heat,

wave and laplace).

B.A./B.Sc (Computer Application)

Part Ill (Semester Vl)
PAPER BAP-303 : COMPUTER NETWORKS AND INTERNET PROGRAMMING

TILLMST-I

e Computer networks- Hardware, Software, users, goals and applications of
computer networks.

e Types of Network: Local area networks, wide area networks, metropolitan area
networks and value added networks - their features.

e Transmission media: Magnetic media, twisted pair, coaxial cables, fibre optics,
radio transmission, microwave transmission, infrared waves and Line of sight
transmission, Cellular radio and communication Satellites.

e Internet: What is Internet, its advantages, disadvantages, internet facilities through
WWW and HTML, Internet Protocols, TCP/IP, FTP, newsgroups, remote logins,
chat groups etc.

e WWW: the client side, the server side, web browsers, web pages, locating
information on the web.

e E-Mail: architecture, various aspects, the user agent, message format, message
transfer, e-mail privacy.

e Network Security: Various threats, prevention and solutions.

e HTML: Introduction to HTML, SGML, Internet and Web structure of HTML
document.

e Starting an HTML document: Head element, body element, style element, Script
element, Text formatting, using lists to organise information.
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TILLMST-II

e Organising Data with Table: Basic table Structures, individual cells and headings, vertical
controls, database considerations, displaying real data with a table.
e Table Layout and Presentation: Table Syntax, two column layout, staggered body with an
index, traditional newspaper layout.
e Uniform Resource Locators (URLs): Absolute URLs, Relative URLs, fragment URLs, Types
of URL Schemes- HTTP, mailto, news, FTP, Telnet, File etc.
e Using Hyper Links and Anchors: Uses to Hyper Links, Structure of Hyper Links, Links to
specialised contents.
Images: Adding Images to web page, using images as links, creating menus with image
maps, image formats-GIF, JPEG etc

TILLFINAL EXAM

HTML Forms: Understanding forms, creating simple GO button, fill-in-form page, form
security, INPUT element, BUTTON element, SELECT element, TEXT AREA element, LABEL
element, FIELDSET and LEGEND elements.

Mode of Assessment

Sr. No. Component Weightage
1 Mid Semester Test (MST) 40% (Average of 2
MST)
2 Written Assignments 40%
3 Attendance 20%

English 2™ year
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