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BANGALORE UNIVERSITY E.Sc.! EEﬂﬁ! PHYSICS

Syllabus for | Sem BSc, (Physics) Paper -1 : Phy-T101:
MECHANICS -1, HEAT AND THERMODYNAMICS - 1

UNIT =1

« MOTION : Newton's Laws of Moton (Statement and illustration), Motion in a resistive
medium; Drag force& Drag Coefficient, Drag force with v dependence [only vertical) and
vi dependence (only vertical) - derivation for velocity and position- graphs with and
without resistance, concept of terminal velocity
4 hours

« FRICTION : Static and Dynamic Friction - Friction as a self adjusting force, Coefficient of
Static and dynamic friction; Expression for acceleration of a body moving along an
inclined plane with and without friction, Free Body DMagrams for the following cases
(i) Two masses connected by a string hanging over a frictionless pulley (i) Two masses in
contact and masses connected by strings (horizontal only) (i) Two masses connected by
a string passing over a frictionless pulley fixed at the edge of a horizontzl table,

4 hours

* PLANETARY & SATELLITE MOTION : Motion along a curve - radial and transverse
companents of acceleration(derivation); Newton's law of gravitation (vector form only),
Eepler's laws [statements only:Gravitational Field and Potential - relation between them;
Fleld and Potential due to asolid sphere (derivation); Orbital and Escape Velocty (derivation,
Satellite in circular orbit and applications; Geostationary and Geosynchronous orbirs

3 hours
UNIT - 11

« WORK & ENERGY :Work done by a constant and variable force; Work energy theorem;
Work and potential energy; examples of potential energy; Work done by gravitational
force; Work done by a spring force; Conservative and non — conservative force;
Consarvation of mechanical energy 4 hours

= SYSTEM OF PARTICLES :Centre of mass of rigld bodies - General expression; Newton's
law for a system of particles; Linear momentum for a particle and a system of particles;
Conservation of linear momentum; System with varying mass; Single stage Hocket
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BANGALORE UNIVERSITY E.SL[EBE! PHYSICS

UNIT - 1

UNIT - IV

motion - Velocity & Acceleration with and without gravity; Elastic and inelastic
collisions {only 2D)
4 hours
BLACK BODY RADIATION : Black body radiation and its spectral energy distribution;
Kirchhoff's law, Stefan-Boltzmann's law, Wien's displacement law, Rayleigh-Jeans law
(Statements), Derivation of Planck"s law - deduction of Wien's Law & Rayleigh - Jeans
Law, Solar constant and its determination using Angstrom’s Pyrheliometer; Estimation of
the surface temperature of the sun

5 hours

KINETIC THEORY OF GASES :Basic assumptions of kinetlc theory; Derivation of -
deduction of perfect gas squation; Maxwell's law of distribution of velocity fwithaut
derivatfon - deduction of most probable velocity, mean velocity and root mean square
velocity;  Derivation of expression for mean free path (A=
;&q?”m”ff'm“‘"“ﬂ = ﬁﬂ;ﬂ"]: Degrees of freedom and principle of
equipartition of energy; Derivation of , Specific heats of an ideal gas, atomicily of gases

6 hours

TRANSFORT PHENOMENA :
Viscosity and thermal conduction in gases {with derivation] ;Relation between
cocfficient of viscosity and coefficient of thermal conductivity of a gas
2 hours
Real Gases : Derivation of van der Waal's equation of state; Andrews experiments on
Carbon dimdde; Derivation of the critical constants; Comparison of van der Waal's
isotherms with Andrew's isotherms
5 hours

Basic Concepts and the Zeroth law of thermodynamics
Macroscopic and microscopic descriptions of a system; Thermal Equilibrium - Zeroth
Law of Thermodynamics; Concept of temperature; Thermodynamic equilibriom;

PHYSICS - UG Page 3

Kl —

APS College ofArts & Sclence
“.R. Colony, Bangalore-360 013,




BANGALORE UNIVERSITY E.Sc.! CEC§ ! PHYSICS

Thermodynamic coordinates - extensive and intensive; Equations of state: Various

processes - PV indicator diagrams 3 hours

# First Law of Thermodynamics
The first law of Thermodynamics; Sign convention for heat and work; Derivation of

equation of stale PVr = const ; Work done in an isothermal and adiabatic process for
an ideal gas; Internal energy as a state function; Application of the first law for (1] Cyelic
Process (li] Adiabatic Process (iii) Isochoric Process (iv) Isobaric Process and (v)
Isothermal Process. 3 hours

= Second Law of Thermodynamics
Reversible and [rreversible processes; Carnot Engine; Carnot Cycle and its. efficiency
[with derivation); Second law of thermodynamics (Kelvin's & Clauslus' statements and
their equivalence); Practical internal combustion engines - Otto and Diesel Cycles
[qualitative treatment); Carnot theorem (proof]; Refrigerator- Coefficent of
performance
4 hours
= Entropy
The concept of entropy; Entropy of an ideal gas; Entropy - reversible process, Entropy -
irreversible process; Entropy and the second law: Clausius inequality; Principle of
increase of entropy; Entropy change in (i) adiabatic process (ii] free expansion (ili)
cyclic process (Iv) isobaric process; TdS diagram of a Carnot cycle; Entropy and disorder
3 hours
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BANGALORE UNIVERSITY B.Sc.! EBEE! PHYSICS

PHYSICS - P102, PRACTICAL PHYSICS - |

Error Analysis - Data analysis technlques and graphing technigues to be learnt (Mandatory )
Atwood machine - with photogate

Determination of coefficients of static, kinetic and ralling frictions

Verification of principle of conservation of energy

Simple pendulum - dependence of T on amplitude

Determination of coefficient of viscosity by Stokes’ method

R LR R

™

Determination the Acceleration due to Gravity and Velocity for a freely falling body, using
Digital Timing Technigues.

8 Wark done by variable force

9. Interfacial tension by drop weight method

10, Thermal behavior of a torch filament

11. Specific heat by Newton's law of cooling

12. Verification of Newton's law of cooling and Stefan's law of radiation
13, Determination of Stefan’s constant by emizsivicy method

14. Determination of Solar constant

15, Calibration of Thermistor for Temperature measurement
16. Calibration of thermocouple for Temperature measurement

Note: A minimum of EIGHT [ 8 ) experiments must be performed
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BANGALORE UNIVERSITY E.SE.! CBCS) PHYSICS

Syllabus for Il Sem BSc [Physics] Paper II-Phy-T201:
MECHANICS - 2, HEAT AND THERMODYNAMICS - 2

UNIT -1

OSCILLATIONS : SHM ; Differential equation of SHM and its solutions, Kinetic and
Potential energy, Simple and compound pendulum; oscillations of two masses
connected by a spring; damped oscillations — over damped, under damped and un-
damped oscillations; forced oscillations - concept of resonance; Coupled Oscillators -
in phase and out of phase oscillations- energy transfer. 6 hours
ELASTICITY: Hoolke's law, Stress - Strain disgram, definitions of three elastic moduli;
Refationship between three elastic constants (derivation); Poissan’s ratio; Work done
in stretching a wire; Bending of beams; Bending moment, Theory of single cantilever,
Couple per unit twist, Torsional oscillations,

7 hours

™

UNIT =11
Thermodynamic petentials : Internal Energy; Enthalpy; Helmholtz free eneray;
Gibbs free energy and their significance; Maxweli's thermodynamic refations [using
Thermodynamic potentials) and their significance: TdS relations; Energy equations
and Heat Capacity equations; Third law of thermodynamics [ Nernst Heat theorem)

4 hours

Phase transitions of the first order : Melting, vaporization and sublimation;
Condition of equilibrium of phases in terms of Gibbs potential;Clausius-Clapeyron
equation - elevation of boiling point, depression of freezing point; Equilibrium
between phazes - triple point 3 hours

* Low Temperature Physics : Methods of producing low temperatures; (1) Joule
Themson (Joule Kelvin / Throttling / Porous plug] experiment, joule Thomson
Coefficient, inversion temperature [ii] Adiabatic demagnetization - working and
theary 4 hours

Liguefaction of gases : Regenerative cooling coupled with Joule Thomson coollng;
Adlabatic expansion with joule Thomsan cooling {qualitative)

2 hours

[
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BANGALORE UNIVERSITY E.Sr:.! C HEE ! PHYSICS

UNIT-10

= FRAMES OF REFERENCE : Inertial and Non Inertial frames of reference - Impartance
of Inertial frame, Linearly accelerated frames, Concept of frame dependent forces;
Galilean relativity - Transformation of Position, Distance/Length, Velocity (Non-
relativistic welocity addition theorem), Acceleration; Principle of Inmariznce,
Michelson - Morley Experiment, Search for ether

5 hours

» SPECIAL THEORY OF RELATIVITY : Postulates of the special theory of relativity;
Lorentz Transformations - Length Contraction, Time Dilatlon - twin paradox, Velocity
Addition Theorem; Variation of mass with velocity; Mass - Energy equivalence;
Relativistic momentum and kinetic energy

B hours

UNIT -1V
= MOMENT OF INERTIA : Review of rotational motion of Rigid bodies; Kinetic energy
af rotation-Moment of Inertia of a body; Theorem of Moment of Inertiz-Parallel and
perpendicular axes theorem with proofs (2-0 case); Calculation of moment of inertia
of a disk, annular ring, solid sphere and rectangular bar; Conservation of angular
momentum with illustrations.
9 hours

*  WAVES : Wave Equation, Speed of transverse waves on a uniform string; Speed of
longitudinal waves in a fluld; Group velocity and Phase velocity - relation between

them: 4 hours
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BANGALORE UNIVERSITY B.Sc.(CBCS) PHYSICS

PHYSICS - P20Z, PRACTICAL PHYSICS - 11

Torsional pendulum - to determine C and Rigidity modulus
Bar pendulum - determination of g
Spring mass- [a) stabic case to determine "k
[b] dynamic case o determine k'
{c) & a5 a function of L of spring
Rigid pendulum - T and decay of amplitude
Coupled oscillator - string coupled with change of tension
Rolling dumb bell - on parallel inclined rails
Verification of parallel and perpendicular axis theorem
Searle’s double bar
. Cantilever of negligible mass to find Young's modulus
10. g- by Stretching
11, g by uniform bending
12, g by single cantilever
13, g by Koenig's method
i4. n by dynamic method
15. Fly wheel
16, Verification of Clausius-Clapeyron equation using pressure cooker

R -

@ o

0

17, Thermal conductivity of a bad conductor by Lee’s and Charfton's method
18. Thermal conductivity of rubber

19, Determination of thermal conductivity of a good conductor by Angstrom method [/
Searle's method

Note: A minimum of EIGHT [ 8 ) experiments must be performed
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BANGALORE UNIVERSITY H.Sl:.! CBCS ! PHYSICS

Syllabus for 11l Sem BSc (Physics) Paper [H-Phy-T301:
ELECTRICITY and MAGNETISM
UNIT -1

BC CIRCUIT ANALYSIS : Concept of Voltage and Current Sources, Kirchhoff's Current Law,
KirchholT's Voltage Law [statements). Principle of Duality [voltage and current source equivalents).
Thevenin's Theorem (statement and proof), Superposition Theorem(statement and proof), Norton's
Theorem [Statement and explanation). Reciprocity Theorem. Maximum Power Transfer Theorem

[statement and proof).

A hours

Transhent currents : Sell inductance - definition, explanation, expression L = f'Tr'. Magnetic field

energy stored In an inductor; Growth and decay of charge in series RC circuit, Growth and decay of
current in series LR circuit, Decay of charge in series LCR circuit - Damped, under-damped and over-
damped conditlons

5 hours
UNIT-1
Magnetic Field and Forces : Force an a moving charge in a magnetic feld, Lorentz force and
definition of B, force on a current carrying conductor in uniform magnetic field, Force between
parallel conductors; Definition of ampere;
Biot - Savart's law, Magnetic field due to a straight current carrying conductor [Derfvation for
Finite /Infinite Length, Amperes swimming rule, Right hand palm rule), Magnetic field of a circular
loap; Force and torgue on a droular current loop in a magnetic field, magnetic dipofe moment, Field
an the axis of & solenoid {derivation and explanation), Principle and theory of & moving coil BG,
Concept of dead beat galvanometer, determination of high resistance by leakage, theory of HTG,
Ampere's Circuital law [statement ), Application of Ampere’s law to stralght wire, solenold and toroid
13 hours

UNIT Il
Scalar and vector fields ; Gradient of a scalar function (use of del operator), Divergence and Curl
product rules {explanation with geometrical representation), Line, surface and volume integrals

PHYSICS = UG
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BANGALORE UNIVERSITY B.Sc.(CBCS) PHYSICS

(explanation with examples), Fundamental thearem for divergence and curl [statements only).
3 hours
ELECTROMAGNETIC WAVES : Equation of Continuity, Displacemant Current, Maxwell's equations
in differential form (Derfvation and physical significance], Derivation of wave equation (for one
dimension), Velocty of em waves in free space and sotropic dielectric medinm{derivation), Relation
between refractive index and permittivity [ gualitatively), Transverse nature of Plane em waves, |
Poynting Vector, Energy density In electromagnetic field, Momentum and Pressure of em waves
[derivarion], Electromagnetic waves in a conducting medivm - skin effect and skin depth
10 hours

UNIT IV
ALTERNATING CURRENT : rms and average value of ac - definition and expressions,
Representation of sinwsoids by complex numbers [brief explanation], response of LK, CR and LCR
saries circuit to sinusoidal voltage - j operator method, series and parallel resonant [LR paraliel ©)
circuits {mention condition for resonance with expressions for impedance and current), expression
for @ factor, band width, AC bridge - Maxwell bridge (derivation of condition for balance |
determination of self-inductance of a coil].

& hours
THERMOELECTRICITY : Secheck effect [(bricf explanation, experiment and temperatune
dependence], Thermoelectric serfes, Neutral temperature, Laws of thermoelectricity (qualitative),
Peltier effect, Pelter coefficient (qualitative analysizs), Thomson effect, Thomson coefficient
(qualitative analysis], Theory of thermoelectric circuits using thermodynamics [Application of
thermodynamics to a thermocouple and connected relations  with derivation), Thermoelectric
diagrams and uses (in finding the Seebeck Coefficients, Peltier coefficient, Thomson coefficient, total
emf of a thermocouple, neutral temperature) Applications of thermaelectricity - Boys’ Radio-
micrometer, thermopile and thermoelectric pyrometer (brief explanation with experimental setup).

7 hours
PHYSICS = UG Page 10
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BANGALORE UNIVERSITY B.SI:.! CBCS) PHYSICS

PHYSICS - P302, PRACTICAL PHYSICS - T
1. Tofind L and C by equal voltage method
2, Energy consumption in an electrical dreuit - to find power factor
3. Resonance in LCR series circuit
4., Resonance in LCH parallel circuit
5 Mirror galvanometer- flgure of merit
i, High resistance by leakage using BG
7. Thermoelectric clreuit - find Seebeck coefficients
8 Verification of Law of intermediate metals
9, Srudy of thermo @mif as a heat pump
10, Load regulation of constant current source
11. Black box - identify & measure R, Land C
12, Verification of Thevenin's theorem
13, Verification of Superposition theorem
14, Verification of maximum power transfer theorem
15, Maxwell's impedance bridge

16. Desauty's bridge

17. Anderson's bridge

PHYSICS - UG Page 11
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BANGALORE UNIVERSITY HSE.[EBEE! PHYSICS

Syllabus for IV Sem BSc (Physics) Paper IV - PhyT401:
OPTICS and FOURIER SERIES
UNITI

WANE OPTICS: Huygen's wave theory of light; Huygen's principle, construction Huygen's wave [ront,
Laws of reflection and refraction using spherical wave for at a plane surface [derivation of image
distance = ohject distance using Huygen's construction, derivation of Snells law).

3 hours

INTERFERENCE :
Coherent sources and their production; Conditions for observing interference [mention); Condittans for
constructive and destructive interference {mention)

1 hour
Coherent sources hy division of wave fromt
Biprism-theory and working, experiment to determine wavelength; Effect of thin film in the path of one
of the beams; Calculation of thickness of the & hours

Coherent sources by division of amplitode:

Interference at thin films - reflected and transmitted light, Colours of thin films; Theory of air wedge:
Theory of Newton's rings (Only reflected System). Determination of Refractive index of a Houid

4 Hours

Unit-N
Diffraction - Fresnel diffraction

Concept of Fresnel's half period zones; Theory of rectilinear propagation; Fresonel diffraction,
Construction and working of Zone plate; Comparison of Zone plate with lens; Cylindrical Wavefront
[Half period strips = gualitative], Theory of diffraction at a straightedge

7 hours

Fraunhaffer diffraction

Theary ol single slit diffraction; Theory of grating - normal and obligue incidence - Experimental
determination of wavelength; Discussion of Dispersive power; Resolving power, Rayleigh's criterion;
Expression [or resolving power of grating and telescope; Comparison of prism and grating specira
e —
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BANGALORE UNIVERSITY E.EE.! EBE§! PHYSICS

& Hours
UNIT N
Polarization

Review of plane polarized light and method of production; Double refraction at orystals; Huygens'
explanation of double refraction; Theory of retarding plates - Quarter wave plateés and Half wave plates;
Theory of superposition of two plane polarized waves with perpendicular vibrations, Production and
detection of linearly , elliptically and circularly polarized light; Optical activity - Fresnel's explanation,
Lavrent's half shade polarimeter. & Hours

Lasers
Introduction; Spontan eous and stimulated emission; Einstein's coefficients and optical amplification;
Papulation inversion; Main components of a laser; Lasing action; Ruby Laser - construction and
working - energy level diagram; He-Ne Laser - construction and working - energy level diagram;
Spatial Coherence and directionality, estimates of beam intensity, temporal coherence and spectral
energy density

7 hours
UNIT IV

Fourler Series: Periodic functions, Orthogonality of sine and cosine functions, Dirichlet Conditions
{Statement only). Expansion of periodic functions in a series of sine and cosine Functions and
determination of Fourier coefficients. Complex representation of Fourier series (Example : Fourier
Serles for

{i} fiXy=edf—nr<x<m

i) HI}=[—1—1I£IEI]-

=x=m
(ii}  flx) = 22 € theinterval| -1, +1] }

Expansion of functions with arbitrary period.
[Concept of change of scale; Fourier Serles for Periodic Rectangular Wave; Half - Wave rectifier;

Trapezocidal wave :

r0Ex<]
fl)={ Ll<x=<2

PHYSICS = UG Page 13
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BANGALORE UNIVERSITY B.5c.(CBCS) PHYSICS

d=-xisxsl
JApplication to Square wave, triangutar Wave and Ssw Tooth Wave (superposition of first three
components to be shown graphically] . 9 hours

Optical Fibres

Optical fiber-principle, description and classification; Why glass fibers? Coherent bundle; Numerical
aperture of fiber; Attenuation in optical fibers - limit Multimode optical fibers; Ray dispersion in
multi-mode step index fibers; 4 hours

PHYSICS - P40Z, PRACTICAL PHYSICS - IV
1. Verification of Brewster's law
2, Refractive index of a liquid by parallix method
3. Focal length of combination of lenses separated by a distance
4. Biprism - determination of wavelength of light
5. Alrwedge - detarmination of thickness of ohject
6, MNewton's rings - determination of radius of curvature of lens surface
7. Newton's rings — determination of refractive index of a liquid.
H. Diffraction grating in minimum deviation position
9. Diffraction grating in normal incidence position
10. Resolving power of telescope
11. Resolving power of a grating
1%, Dilfraction at straight edge
13. Palarimeter = determination of specific rotation of a solution
14. Diffraction of LASER ata wire

15. Measurement of numerical aperture of an optical fibre,

FHYSICS - UG Page 14
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BANGALORE UNIVERSITY B.Sc.! EEES! PHYSICS

16. Fraunhoffer diffraction of LASER at single slit

17. Diifraction of LASER at graduations of a metal scale
Note: A minimum of EIGHT [ 8 ) experiments must be performed

Sylishuos for V Sem. B.Sc. (Physics) Paper V- Phy T501:

STATISTICAL PHYSICS, QUANTUM MECHANICS = |, ATMOSPHERIC PHYSICS AND
NANOMATERIALS

UNIT I : STATISTICAL PHYSICS (15 HOURS)

Specification of state of the system, Macro state, Micro State, Phase Space, Stirfing’s Approximation,
Thermodynamic Probability and its calculation [Pescription of each with an examplel; Entropy and
Thermodynamic probability (5 = kini?). Basic postulates of Statistical Physics ; Ensembile {Micro -

canonical, canonical and grand canonlcal ensembles)
Z hours

Maxwell - Boltzmann Statistics : Maxwell - Boltzmann Distribution function [Derivation of n, =

—4i— Energy distribution function f(E ) = ®); Maxwell - Boltzmann law of velocity distribution
ol LR 1

{mentlon- most probable velocity, average velocity, rms velocity) Limitations of M - B statistics

3 hours

Bose - Einstein Statistics : B-E distribution function [Derivation of n, '_n_.-mn_l} Bose-Einstein

PHYSICS - UG Page 15 .
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BANGALORE UNIVERSITY B.Sc.(CBCS) PHYSICS

condensation properties of liqguid He [qualitative) [Mention of expression of Bose Temperature Ty
Concept BE Condensation ~variation of N, (number of particies in Zero energy state) and N, (number
of particles in non-Zero energy state) with temperature- BE condensation properties of Liquid Het
[Qualitative description] |

Radiation as photon gas, Bose's derivation of Planck's law, Rayleigh-Jeans law, Wein's law ; Specific
Heat capacity of metals [Einstein’s theory of specific heat capacity of solids - |Derivation of the
equation where 8= hv/k] 5 hours

Fermi - Dirac Statistics :

Fermi-Dirac distribution function; Fermi sphere and Fermi energy, Fermi gas; Electronic Specific heat
Capacity in metals [Mention of the contribution to specific heat capacity from free electrons)

Comparisan of Maxwell - Boltzmann, Bose - Einstein and Fermi - Dirac distribution functions
5 hours

UNIT 11 : QUANTUM MECHANICS =~ |

Failure of Classical Physics to expiain the phenomena such as stability of atom, atomic spectra, black
bady radiation, photoelectric effect, Compton effect and specific heat of solids, Planck’s quantum
theary, Explanation of the above effects on the bagis of quantum mechanics

[Experimental observation, failure of classical theory, gquantum mechanical explanation,
Photoelectrie effect -Einstein’s explanation, Compton Effect - mention of expression for wavelength
shift {no derivation), Specific heat of solids -Einstein’s and Debye’s explanation of specific heat
{gualitative). Stability of atom and alomic spectra, Black body radiation [Mention of Planck's
equation, arrive at Wien's and Rayleigh-jean’s equation for energy distribution from Planck’s
equation]. 5 hours

de Broglie's hypothesis of matter waves (4 in terms of momentum, energy, temperature for
monoatomic gas molecules); Thomson's experiment; Davisson and Germer’s experiment — normal
incidence method; Concept of wave packet, Group velocity and particle velocity (relation between
group velocity and particle velocity) Helsenberg's uncertainty principle - different forms; Gamma ray

microscope experiment; Application to Non - existence of electron in nucdleus 10 hours
PHYSICS - UG Page 16 &; :
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BANGALORE UNIVERSITY H.Sl:.! CEE! PHYSICS

UNITIN : ATMOSPHERIC PHYSICS

Fixed gases and variable gases; Temperature structure of the atmosphere; Hydrostatic balance,
Variation of pressure with altitude, scale height; Relative and Absolute humidity

4 hours

Reer's law (derivation); Global energy balance for earth — atmosphere system, Greenhouse effect;
Atmosphere dynamics -Accelerated rotational frames of reference - Centripetal and Coriolis force
{derivation), Gravity and pressure gradient forces (with derivation), Applications of Coriolis force -
Formation of trade winds, cyclones, erosion of river banls 6 hours

NANOMATERIALS

Nanomaterials - Introduction, dassification - (0D, 1D, 2D). Quantum dots, nanowires and
nanofiims, Multilayered materials- Fullerene, Carbon Mano Tube [CNT), Graphene [Mention of
structures and properties); Synthesis technigques [Top down- Explanation of Milling & bottom up -
5ol gel procesg). Characterisation technigues- (brief description of SEM, TEM, AFM].

Electron confinement (0D, 10, 2D- energy levels as a partide in a box ); Sige effect-Surface to volume
ratio; distinction berween nanomaterials and bulk materials in terms of energy band, Distinct
properties of nano materials (Mention- optical, electrical, mechanical and magnetic properties);

Mention of applications: [ Fuel cells, catalysis, phosphors for HD TV, next generation computer chips,
elimination of pollutants, sensors) 5 howurs

PHYSICS - PS0Z, PRACTICAL PHYSICS - V([A)

1. Applications of CRO in the [a) study of Lissajous figures [b] calculation of rms voltage (c)
calculation of frequency of AC. (Mandatory)
Z. Monte Carlo experiment & error analysis

3. Verification of Maxwell's distribution of velodty

4, Maxwellian distribution of velocities for electron using EZ81vacuum diade

Dice experiment - to study statistical nature of results

6. Study of statistical distribution on nuclear disintegration data [using GM counter as a black
bo}

7. Characteristics of a photo cell-determination of stopping potential.

=

PHYSICS - UG Page 17

-LW
SFAL

Ci
Aaileqe of Arts & Sclencs
Ta.s l.":.:nhl?ll Bangalore-560 015,




BANGALORE UNIVERSITY B.5c.(CBCS) PHYSICS

B Determination of Planck’s constant.

9, Characteristics and spectral response [Selenivm photocell)

10, Determination of particle size using XRD Scherer’s formula.

11, Temperature of atmospheric alr - by using Thermograph {Bimetallic type)- Plotting the graph
of temperature Vs Hme.

12, Relative humidity using hair hygrometer

13, Estimation of relative humidity using wet and dry bulh thermometer

14. Wind speed and direction by Hand beld anemometer and wind wane

15. Estimation of helght from the given pressure data

16, Regulated power supply [using zener diode).

17, Determination of transistor h-parameters,

18. Fregquency response of a CE amplifier,

19, Transistor as a switch and active device.

20, Construction of RFO or AFD - using transistor

21. Emitter foliower

Note: A minimum of EIGHT experiments must be performed.

Syllabus for V Sem. B.5c. |Physics) Paper VI - Phy T503:

ASTROPHYSICS, SOLID STATE PHYSICS AND SEMICONDUCTOR PHYSICS
UNIT-1: ASTROPHYSICS (15 hours)

Parallax and distance: Helio-centric parallax, Definition of parsec (pc), Astronomical unit (AU],
lHght year (Iy] and their relations.

Luminosity of stars: Apparent brightness, Apparent magnitude - scale of Hipparchus. Absolute
magnitude - distance - modulus relationship. Distinction between visual and bolometric magnitudes,
Radius of a star, 3 hours

Stellar classification: Pickering classification and Yerke's luminosity classification. H-R diagram,
Main sequence stars and their general characteristics.

Gravitational potential energy or self energy of a star based on the linear density model, Statement
and explanation of Virial theorem,

PHYSICS - UG Page 18
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BANGALORE UNIVERSITY B.Sc.(CBCS) PHYSICS

Surface or effective temperature and color of a star : Wien's displacement law. Expressions for -
average temperature, core temperature, hydrastatic equilibrium, core pressure of a star based on the
linear density model of a star, Photon diffusion time (qualitative]), Mass - Luminosity relationship
and expression for lifetime of a star,

7 bours

Evolution of stars: Stages of star formation (GMC - Protostar- T-Taurf) and main sequence
evolution, White dwarfs, Pulsars, Neutron stars and Black holes, Variable stars, Supernova explosion-
its types, Chandrasckhar limit. Event Horizon Singularity Schwarzchildradius{qualitative)

S5Hours

Unit-2: Solid State Physics (15 hours)

Crystal systems and X-rays: Crystal systems-Bravais lattice; Miller indices= Spacing between lattice
planes of cubic crystals, Continuous and characteristic X-ray spectra; Moseley's law, Saattering of X-
rays - Compton effect, Bragg's law. Ghours

Free electron theory of metals : Electrical conductivity- classical theory [Drude-Lorentz model);
Thermal conductivity; Wiedemann - Franz's law; Density of states for free electrons (with
derivation}; Fermi-Dirac distributlon function and Fermi energy; Expression for Fermi energy and
Kinetic energy at absolute zero{derivation ). Hall Effect in metals

& Hours

Superconductivity : Introduction - Experimental facts - Zero resistivity = The critical field = The
critical current density - Meissner effect, Type | and type Il superconductors- BCS Theory
[qualitative); Applications - SQUIDs, 3 hours

Unit-3; Semicondoctor Physics

Distinction between metals, semiconductors and Insulators based on band theory, Intrinsic
semiconductors - concept of holes - effective mass - expression for carrier concentration{derivation
for both holes and electrons] and electrical conductivity — extrinsic semiconductors - mention of

PHYSICS - UG Page 19 N\
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BANGALORE UNIVERSITY B.Sn:.! EBEE! PHYSICS

and the Fermi level.

Formation of P-N junction, depletion reglon, Biased P-N junction, variation of width of the depletion
region, drift and diffusion current -expression for dinde corrent,

6 hours

Spectal Diodes: Zener diode - characteristics and its use as a voltage regulator.
Photo diedes, Solar cells and LED {prindple, working and applications). 4 hours

Transistors: Transistor actiom, Characteristics (CE mode), DC Biasing , Load line analysls
[Operating Point, Fived Bias - Forward bias of Base - Emitter, collector - emitter loop, transistor
saturation, Load line analysis ; Voltage divider bias - Transistor saturation, Load line analysis)

Transistor as an amplifier{CE mode): . H-parameters 5 hours

PHYSICS - 504, PRACTICAL PHYSICS - V(B)

1, Parallax Method - Distance of objects using trigonometric parallax.

2.  HRDMagram & the physiMisra and Misra, Physics Lab. Manual, South Asian publishers (2000)
3. Guptaand Kumar, Practical physics, Pragati prakashan, (1976)

4. Ramalingom & Raghuopatan : A Lab. Course in Electronics

5. Bharagav et al : Electromics, TT1 tata MacGraw Hill 337 Reprint (2002 )cal properties of stars.
6. Analysis of stellar spectra.

7. Determination of temperature ol a star [artificial) using flters.

8  Analysis of sunspot photographs & solar rotation period.

8, Mass luminosity curve - Estimation of mass of a star.

10. Mass of binary stars,

11. Resistivity of a material by four probe method.

12. Determination of Lorentz Number

13. Semiconductor temperature sensor,

14, Temperature coefficient of resistance and energy gap of thermistor.

15. LED characteristics and spectral response,

16. LDR characteristics - dark reskstance - saturation resistance.

PHYSICS - UG Page 20 .-
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BANGALORE UNIVERSITY H.Sl:.[ﬂfﬂﬁ! PHYSICS

17, Solar cell characteristics — Open circuit voltage ~ short dreuit current - efficiency,

18. Study of Hall effect in a metal.

19. Characteristics of LASER diode.

20. Spectral response of a photodiode and its | - V characteristics.

21. Analysis of X-ray diffraction pattern obtained by powder method to determine properties of
crystals.

22, Determination of Fermi energy of a metal

23. Determination of thermal conductivity of a metal by Forbe's method.

24. Meazurement of heat capacity of metals.
Note: A minimum of EIGHT experiments must be performed.

Syllabus for VI Sem. B.Sc. (Physics) Paper VIi - Phy T601:

ATOMIC, MOLECULAR AND NUCLEAR PHYSICS
UNIT I : ATOMIC AND MOLECULAR PHYSICS (15 HOURS)

Vector Moded of the Atom

Review of Bohr's theory of hydrogen atom, Sommerfeld’s modification of the Bohr atomic model
[qualitative]. Spatial quantization and spinning slectron Different quantum numbers assoclated with
the vector atom model, Spectral terms and their notations, Selection rules, Coupling schemes| s and
j-i coupling in multi electron systems), Paulis Exclusion Principle, Expression for maximum number
of electrons in an orbit Spectra of alkali elements (sodium D-line), Larmor precession, Hohr
magneton, Stern-Gerlach Experiment . Zeeman Effect- Experimental study, theory of normal and
anomalous Zeeman effect based on quantum theory. L0 hours

Molecular Physics: Pure rotational motion, Spectrum and selection rules; Vibrational motion,
vibrational spectrum and selection rules; Rotation-Vibration spectrum; Scattering of light-Tyndall
scattering, Rayleigh scattering and Raman scattering. Experimental study of Raman effect, Quantum
theary of Raman effect - Applications . 5 hours

UNIT IT: RADIOACTIVE DECAY, DETECTORS AND ACCELERATORS (15 HDURS)

Alpha particle scattering : Rutherford's theory of alpha scattering [assuming the path to be
hyperbolic) 2 hours

PHYSICS - Uts
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BANGALORE UNIVERSITY E.Sc‘! CECE! PHYSICS

Radioactive Decay : Laws of radinactive decay, half - life, mean life, decay constant; theory of
successive disintegration [ expression for number of atoms of n* element in the chain - Bateman
equations]; radioactive equilibrium (secular and transient - cases of long lived parent, short lived
parent, daughterand parent of nearly equal half - fife).

Jdhours

Alpha decay : Range and energy, Gelger- Nuttal law , Characteristics of alpha spectrum, Gamow's
theory of alpha decay [Barrier height, tunneding effect, A=Pf [is the frequency of collision of nucleon
with the potential barrier; P is the probability of transmission through the barrier); Barrier

2 ’n o mitnty
penetrability factor (ple  *°™ [no derivation]]
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Derivation of Q-value-of alpha decay; Exact energy of alpha particle emitted
3 hours

Beta decay : Types of beta decay [electron, positron decay and electron capture) Characteristics
of beta spectrum and Paull’s neutrinog hypothesis 2 hours

Detectors : Variation of lonization current with applied voltage in a gas counter, Proportional counter, GM
Counter [Construction, working, characteristics, effidency and quenching)
3 hours

Particle accelerators : Linear accelerator, Cyclotron, Betatron 2 hours
UNIT Il : NUCLEAR REACTIONS AND PARTICLE PHYSICS

NUCLEAR REACTIONS : Types of reactions, Conservation laws in nuclear reactions with evamples,
derivation of {} - value for reactions using the energy - momentum conservation, expergic and
endoergic reactions, threshold energy , reaction rate, reaction cross - section, concept of direct and
compaound reactions, resonance reaction; Power reactors

B hours

ELEMENTARY PARTICLES : Classification of elementary partices, Fundamental interactions
(Gravitational, Electromagnetic, Weal, strong - range, relative strength, particle interactions for
each];

Symmetries and Conservation Laws [momentum, energy, charge, parity, lepton number, baryon
number, isospin, strangeness and charm); Concept of Quark Model, Color quantum number and
gluons; 7 hours

1. Principles of Modern Physics, AP, French, John Wiley, London [ 1958).

2. Modern Physics - SN, Ghoshal, Part 1 and 2 5 Chand and Company [1996).

3. Physicsof the Atomm, Wehr oL al, MoGraw Hill

4. Atomic and Nuclear Physics, 5 N. Ghoshal: Vol, 11, { 2000).

5. Alpha, beta and gamma spectroscopy, K. Seighbahn: Vol L and 11, John Wiley (1967)
&, Introductory nuclear Physics by Kenneth 5. Krane (Wiley India Pvt. Ltd., 2008).
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BANGALORE UNIVERSITY H.Sc.! EBEE! PHYSICS

B. Concepts of nuctear physics by Bernard L. Cohen, [Tata Mcgraw Hill, 1998).

2, Introduction to the physics of nuclei & particles, RA. Dunlap. [Thomson Asia, 2004)

10. Introduction to Elementary Particles, D, Griffith, john Wiley & Sons 2 revised ed (Z008)

11, Quarks and Leptons, F, Halten and A.D. Martin, Wiley India, New Delhi{ 2008)

12, Basic ideas and concepts in Nuclear Physics - An lntroductory Approach by K. Heyde (10P-
[nstitute of Physics Publishing, [Z004).

13. Radiation detection and measurement, G.F. Knoll (John Wiley & Sons, (Z000].

14. Theoretical Nudear Physics, |.M. Blatt & V.F Weisskopf (Dover Pub.nc, (1991)

PHYSICS - 602, PRACTICAL PHYSICS - VI[A)

study of hydrogen spectrum.

Sommerfald's fine shructure constant determination.

Determination of &/m by Thomson's method,

Characteristics of GM counter.

Determination of hall-life of K*®,

Millikan's Oll drop experiment

Analysis of band spectrum of PN molecule.

Analysis of rotational spectrum of nitregen,

Analysis of rotational wibrational spectrum of a diatomic molecule (HEr).
10, Absorption spectrum of EMnO,,

11. B - H Corve using Oscilloscope

12 Verification of Curie - Weiss Law

13. To verify and design AND, OR, NOT and XOR gates using NAND gates

14, To convert a Boolean Expression into Logic Gate Circuit and assemble it using logic gate 1Cs.
15. Digital Half-adder & Full-adder crouits using logic gate 1Cs.

= T T S R
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16. Hall Subtractor & Full Subtractor, using logic pate ICs

Note : A minimum of EIGHT experiments must be performed.

Syllabus for VI Sem. B.Sc. (Physics) Paper VI - Phy T603:
ELECTRONICS, MAGNETIC MATERIALS, DIELECTRICS AND QUNTUM MECHANICS - 1T
UNIT I: OPAMPS
Operational amplifiers

Block Diagram of an OPAMP, Characteristics of an Ideal and Practical Operational Amplifier (1C 741),
Open loop configuration - Limitations, Gain Bandwidth Product, Frequency Response, CMRR, Slew
Rate and concept of Virtual Ground 2 hours

Feedback concepts, Advantages of feedback, types of feedback, Expression for Gain; OPAMP as a
feedback amplifier - Non - Inverting and Inverting amplifier, Modification of input and output
impedances with feedback ; Voltage follower; Differential amplifier with feedbacl;

2 hours
Linear Applications - frequency response of Low pass, high pass and band pass filters (first order),
inverting summing amplifier, ideal Differentiator, Integrator 2 hours
DPAMP D=cillators

Positive Feedback concept - ascillator operation -Barkhausen Criterion; Types of oscillator
circuits (Qualitative); Phase shift oscillator and Wien bridge oscillator [using op amp).
2 hours

DIGITAL ELECTRONICS

Number Systems : hinary, octal, hexadecimal (interconversions); Number codes : BCD, Gray Code
(conversions to other systems); Signed Numbers; Arithmetic using Radix and Radix -1 complement.

2 hours
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Logic gates and truth tables : O gate, AND gate; Inverter (the NOT function); NAND and NOR; exclusive

OR: exclusive NOR, 1 hour

Roolean laws and theorems - simplification of S0P equations; Realization of AND, OR, NOT using
universal gates NAND and NOR; 2 hours

Combimation Jogic: Adders [full and half adder] and Subtractors (hall) Z hours
UNIT 11 - Magnetic Propertes of Matter and Dislectrics
Magnetic Properties of Matter

Feview of basic formulae : Magnetic intensity, magnetic induction, permeability, magnetic
susceptibility, magnetization (M), Classification of Dia - , Para -, and ferro - magnetic materials;

3 hours

Classical Langevin Theary of dia - and Paramagnetic Domains, Quantum Mechanical Treatment of
Paramagnetism, Curie's low, Welss's Theory of Ferromagnetism and Ferromagnetic Domaing.
Discussion of B-H Curve, Hysteresis and Energy Loss, Hard and Soft magnetic materials
5 hours
Dielectrics ; Static dielectric constant, polarizability [electronie, ipnic and orfentation]), calculation of
Lorentz field (derivation), Clausins-Mosortd equation (derivation), dielectric breakdown, electrostriction

(qualitative), electrets, Piezo electric effect, cause, examples and applicstions,
7 hours

LINIT-II : Quantum mechanics-11

The concept of wave function, physical significance of wawve function. Development of time
dependent and time independent Schrodinger's wave equation. Max Born's interpretation of the
wave function, Normalization and expectation values, Quantum mechanical operators, Eigen values
and Eigen Rinctions. Applications of Schrodinger’s eguation - free particle, particle in one
dimenstonadl box- dervation of Elgen values and Eigen function - extenslon to three dimensional
box; Development of Schrodinger’s equation for One dimensional Linear harmonic oscillator, Rigid
rotator, Hydrogen atom - mention of Eigen function and Elgen value for ground state,

15 hours

A BN {_l_}ﬂ,{..f-“‘
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ZD04PHYSICS - 604, PRACTICAL PHYSICS - VI[B)

=
-

Low pass filver using Op-amp
High pass filter using Op-amp
Band pass Alter using Op-amp
Op-amp inverting and non - inverting amplifier — ac or dc
DPamp as a differential amplifier - COMMON MODE AND DIFFERENTIAL MODE
Op-amp-summing amplifier - ac and de,
OPamp as integrator and differentiator.
Phase shift oscillator using op -amp
Wien-hridge Oscillator using op - amp
10. To design an Astable Multivibrator of given specifications using 555 Timer
11. Determination of dielectric constant
12, Determination of dipole moment of organic Hguid
13. Verification of inverse square law using GM counter [with a radloactive source).

14, Determination of mass absorption coefficient of gamma rays.

e ke T T s T

Note : A minimum of EIGHT experiments must be performed.
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(1 to VI SEMESTERS)

CBCS 2018-19 and Onwards
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PROPOSED 018-19 Onwards
DEPARTMENT OF ZOOLOGY
INANABHARATHI CAMPUS, BANGALORE-56
BANGALDRE UNIVERSITY
THEDRY
Sem | Paper Tithe of the paper Total Howrs | Marks | Internal Tuikal
Code nomber | fweek Assessment® | Marks
o
hours
I Paper- Hon Chondots-1 52 i T i 1 (il
I | Paper-il | Non Chordata-1] 52 ™ _| 70 30 100 _
111 Paper-11l | Chordata 52 (14 T Al 10
v Paper-1V | Comparntive anatomy,
Humean snpimny, Cell a2z ] ] 30 100
Biology and Histology
W Paper-¥Y | Emvironmental Biology
lﬂi F:Il'ulqy ey n3 0 £l ]
Paper-¥1 | Genetics wnd s
Bi'l.I-Il'.!'l:-I'IH-I! 4 03 Fil1] 30 106
Vi Paper- Developenental biology
VIl and Organic Evolution | 1 il Mibis " s
Paper- Anmul Physiology wnd S
VIl Technigues in Biology | 1 ’E' " it
Intermnl Assessment marks®- 30
FRACTICAL
Sem | Paper | Title of the puper | Total Hoary | Marks | Inicrual Total
Code number | wieek Assessment® | Marks
OfF hours
I Paper-1__ | Non Chordata-d 45 i3 s 15 1]
1 Paper-11 | Non Choedata-11 45 [1%] 35 E 5
1] Paper-111_| Chordatn 45 i3 35 15 5
v Paper-IV | Comporntive
writaery, Hilminn
anatomy, Cetl 45 {3 a5 I5 50
hiobogy and
Histology
WV Faper-V | Envirommental
Binlogy nnd 45 03 EL! 15 1]
Ethology
Paper-V1 | Genetics and
6% Biotechnology 45 ik 33 15 50
Vi Paper- Developmental
v biwslogy and 45 o3 15 I5 50
= ic Evolution
Pupr- Anpmal Phyriology
Vil and Techmigues m 45 i 33 I5 50
Ivicrnal Assessment marks®- 15
I,.r“r] 2
--".f;_ :l.- l[.-"".--—'_
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5l No SEMESTERS TITLE OF PAPER Page MNo
I SEEMESTER
I PAPER - 1 HISTORY OF INDIA-L (-2
11 SEEMESTER
5 HISTORY OF INDIA -1 3.4
PAPER - 11
1T BEMESTER
3 APER - T KARNATAKA = SOCIETY c.&
P, » ECONOMY AND CULTURE.
IV SEMESTER
4 HISTORY AND TOURISM IN INDIA T8
PAFER - IV
V EEMESTER
5 PAPER -V HISTORY OF MODERN INIHA 9-10
PAPER - V [A) | HISTORY OF EUROPE 1500 -1945 11
¢ oR
HISTORY OF CHINA AND
VI(B) | japan: 1900 AD 12
Vi SEMESTER 13-14
PAPER - V1 {A) | CONTEMPORARY WORLD 15-16
8 OR
VI{B) | jisTORY OF WEST ASIA 17
SINCE 1900 A.D.,

“PRINC
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The BOS meeting held on 16" June 2014 at the department of psychalogy approved the UG Syllabus,
Following is the framework of the syllabus for the six semesters for BA/BSc with peychology as one of

the optinnal subjects.
Semesier Paper Title Number | Number of | Number
of mmits hours uf
credits |
[ Basic psychological processes [ 5 50 2
I Practicals | Iiweek 1
] Basic psychological processes 11 ] in 2
i Practicals 11 Alweek I
1] Child Peychology 1 5 3 2
Or
Developmental Peychology |
i " Practicals 111 iweck i
Iy Child Psychology 11 5 50 2
Oy
Developmental Psychology 1
A Pructicals TV forcck 1
e Counscling Psychology 1 4 40 2X2
G-r =
Health psychology 1
Cir
Social Pavehology |
O
Industrinl & Organizational psyehology |1
Oy
Educational Paychology |
O
Abnormal Psychology 1 -
Practical V & 1 X Vweek 2
Practical Vi
Counseling Peychology 1 4 40 2R 2
&- =
Health psychology T
O
Social Psychobogy 1T
Oy
Industrial & Organizational peychology
|
Or
Educational Peychology 11
O
Abaormal Peychology | |
Practical VTI X Xweek 2
& Practical
Vi
¥ & VI sem any two papers out of the six electives are to be ollered.
LA- —
g "*"-"“ﬂge umrts : Science
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A AL =
Fﬂfﬂcmf

nF!Eg e of Arts & Science
I*-I R. Calony, Bangalore-560 018,




B4 CHO) SYSTEM

S IENCE w.ef 201
SI NO SEMESTERS TITLE OF PAPER Page no
| SEMESTER
1. PAPER - 1 Core Concepts of Political 1
Science
Il SEMESTER
2. PAPER - 2 Understanding Political Theory 2
i
. 1
. Public Administration: Core 3
PAPER -3 Cancatt
IV SEMESTER
4, PAFPER - 4 Western and Eastern Political 4
Thought
V SEMESTER
5. PAPER 5.1 Indian Constitution: Institutional 5
Framework
. PAPER 5.2 International Politics 5
VI SEMESTER
T. PAPER B.1
8. FAPER 6.2

8§ College of Arts & Scienc.
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Proceedings of the Board of Studies (UG) in Sociology held on 20™ and 21™
June 2014 in the department of Sociology, Bangalore University, Bangalore.

Members Present:

1. Dr. B C Mylarappa,
2. 5ri. Revannasiddaiah,
1. Prof. Nishath Khalida Parveen
4. Prof. Kanakalakshmi
5. Prof. Renuka B
&. Prof. Raphel
7. Sel, Shivalingaiah
B. 5r. Rangaswamy
Members Absent:

1. Dr. M K Seikantaiah, Member (Retired)
2. Prof. Savithri Devl, Member (Retired)
3. Prof. KEumar, External Member

The Chairman welcomed the members and briefed about the need of revising the syllabi
according to the new structure of Choice Based Credit System and other issues as per the
agenda. Following items were discussed and resolved.

Agenda & Resolution:

The Syllabi for the Undar Graduate courses In Sociology were approved for the six semesters a5
per the following titles:

Papees | TITLE OF THE PAPER | Tastresies Vit ﬁ:i:".: E‘FWF%F“"MfIM_ﬁ
LIL & IV sesocslers
I | Fundamentals of Sociology 1x5 ix3 | 100 | 50 | 150 |1x3
1| saclal Institutions 1x5 1x3_ | 100. | 50 | 150 [1x3
¥ | Sociclogy of Mass Media & x5 1%3 | 300 | 50 | 150 [1x3
| Cammunication . . |
4 | Anthropology 1x5 Tx3 | 100 | 50 | 150 [1x3
V semester
s | Women in India T 1x5 | 1x3 | 100 | 50 | 150 [1x3
. Saciology of Health & Medicine o 1xE 1x3 | 100 | 50 | 150 |1%3 |
. VI semester
+ | Research Methods & Statistics 1xd 1x3 | 100 | 50 | 150 [1x3
8| Current Social Problems 1x4 ix3 | 100 | S0 | 150 [1x3
F Lt
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CBCS syllabus patten

Sl | Core Hours | Theory | Theory | Practical | Practical | Total | Duration | Credit
No. | subject | per week | marks | Exam | marks axam | Marks of
Music 1A marks IA marks examinat
papers ion
1 | BA - 4+2 15 s 30 70| 150 2 hours b
Ist Practicals
Sem | +Theory
2 | IBA- 44+2 15 as 30 70| 150 2 hours [
2nd | Practicals
Sem | +Theory
i | IBA- 442 15 is 30 70| 150 2 haurs 6
3" | Practicals
Sem | +Theory
4 | HBA - d+2 15 3is 30 70| 150 2 hours 6
4™ | Practicals
Sem | +Theory
5 [BA- B+4 30 70 &0 140 | 300 2 hours 12
5" & | Practicals
6" + Theory
Sem
6 | lBA- g+4 30 70 60 140 | 300 2 hours 12
7" & | Practicals
i + Theory
Sem
7 |[WBA- B+4 30 70 60 140 | 300 2 hours 12
5" & | Practicals
10" | + Theory
Sem
g [IVBA- B+4 30 70 60 140 | 300 2 hours 12
11" & | Practicals
12® | + Theory
Sem
60 hours fr
i
NCI
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17 B.A, MUSIC - 2™ SEMESTER
Max. Marks = Theory - 35 + internal assessment - 15 = 50 Marks
Number of Students per Batch - 4 candidates
Hours of work Per week - 4 Hrs Practicals + 2 Hr Theory
THEORY
ELEMENTS OF MUSIC
01. Study of the scheme of 72 melas
02. Application of Katapayadi Sutra for the scheme of 72 Melas.
03.Lakshanas of the following musical Compositions :
Sanchari Geetha and Lakshana Geetha , Jatisawara and Swarajathi ,
Tanavarna, Krithi and Kirthana.
04.Biographies of the following composers and their contributions to
Karnataka Music
Shri Purandara Dasaru Shri Shyama Shastry , Shri Thyagarajaru , Shri
Muttuswami Dikshitar.
05.Lakshanas of the following ragas in detail [ Studied under Practical
Course|
Kharaharapriya , Hindola , Shudda Saveri , Kalyani.

PRACTICALS
Max Marks — Practicals — 70 + internal assessment — 30 = 100 marks
2" SEM 2™ PAPER
01.5warajathl — 1 [Harikambhoji)
0d.Lakshana geethe -1
03.Ad| Tala Varna - 1 [ Vasantha , Shri]
04.Madhyama Kala Kritis — 2 and Vilamba kala kriti - 1
Kharaharapriya , Hindola , Shuddha saveri , Kalyani
05 Kanakadasara Devaranama & Vachana

i | |
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THEORY

1* BA 1% SEM ~ ELEMENTS OF MUSIC
Number of students per batch — 4 candidates

Hours of work per week -- & Hrs Practicals + 2 Hrs. Theory.
MAX, MARKS — Theory - 35 + internal assessment - 15 = 50 Marks

01. Role of Music in life.

02.Detailed explanation and definitions of the following musical terms:
Adhara shruti , Nadotpathi ,Ahata,and Anahata nada, Swara,
Sthayi,Poorvanga and Uttaranga,Dhatu and Mathu, Akshara kala and
Mathra kala , Anya swara Avarta and Sangati.

03.5tudy of suladi Sapta Talas

04.0rigin of Raga , Raga Classifications into Janaka , Janya , Raganga ,
Upanga and Bhashanga ragas, Krama and Vakra Raaga.

05. Lakshanas of the following Ragas 'rn detail [ Studied under Practical
course]

Mayamalavagowla , Hamsadhwani , Simhendramadhyama , Shriranjini.

PRACTICALS
MAX. MARKS — Practicals — 70 + internal assessment — 30 = 100 marks

1* BA 1¥ SEM

01.Alankaras in 3 speeds and Ghana raga geete 1
02.Lakshana gheete -1 & Jathiswara =1
03.Aditala varna- 1

04.Madhyama kala Kritis

Mayamalavagowla , Hamsadhwani , Simhendramadhyama , Shriranjini

By
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05.Purandara dasara Devara nama -1



THEORY

2nd B.A. MUSIC - 4™ SEMESTER

Max. Marks — Theory - 35 + internal assessment - 15 = 50 Marks
Number of students per batch — 4 candidates

Hours of work per week — & Hrs .Practicals + 2 Hrs. Theory.

PRINCIPLES OF MUSIC
1. Gayaka Gunadoshas.

2, Scheme of 175 talas.

3. Biographies of the following composers and their contributions to
Karnataka Music - Patnam Subramanya iyer, Mysore Sadashiva Rao,
Mysore Vasudevacharya , Dr.Muthaiah Bhagavathar,

4, Mudras figuring in musical compositions

5. Lakshana of the following ragas in detail
Arabhi , Madhyamavathi , Vachaspathi , Dheera Shankarabharana.

Max Marks - Practicals = 70 + internal assessment — 30 = 100 marks

01.Aditala Varna — Natakuraniji in 1 speed
02.Atatala Varna — Shankarabharana in 1 speed
03.Madhyama Kala Kritis — 3 , Vilamba Kala Kritis - 1
[ Ragalapana and Swarakalpana]
Arabhi , Madhyamavathi , Vachaspathi , Dheera Shankarabharana.
04.Bhajan & Devaranama — 1 each
05.Janapadageete [ folk song - 1

1
TP pa—
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2" BA 3" SEM — PRINCIPLES OF MUSIC

Max. Marks — Theory - 35 + internal assessment - 15 = 50 Marks
Number of students per batch — 4 candidates
Hours of work per week — 4 Hrs .Practicals + 2 Hrs. Theory.

1, Music in general. Two different systems of Indian music .
2. Comparitive Study of Karnatak and Hindusthani Music in brief , Special
features of Karnatak Music
3. Scheme of 35 talas
4, Detalled explanation and definitions of the following fundamental
technical terms in music
Noise and Musical Sound , Frequency of a note , Pitch of a note ,
Intensity of a note , Timbre , Sympathetic Vibration , Echo , Melody ,
Harmony.
5. Lakshana of the following ragas in detail
Vasantha , Bilahari , Shanmukhapriya , Mohana.

PRACTICALS 3
Max Marks = Practicals = 70 + internal assessment — 30 = 100 marks

01.5warajati = 1 (Hamsadhwani)
02.Aditala Varna [ Kalyani , Abhogi — in two speeds |
03.Madhyama Kala Kritis — 3 , Vilamba Kala Kritis — 1
| Ragalapana and Swarakalpana]
Vasantha , Bilahari , Shanmukhapriya , Mohana
04, Divyanama Sankeerthana — 2
05.Desha Bhakthigeete / patriotic song - 1

)
/
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3rd B.A. MUSIC - 5™ SEMESTER

Max. Marks — Theory - 35 + internal assessment - 15 = 50 Marks
Number of students per batch — 4 candidates
Hours of work per week -- 4 Hrs Practicals + 2 Hrs. Theory.

Introduction to musicology

1. Study of Gamaka and the two schools thereof

2. Musical prosody

3. Critical and comparative study of the contributions of the following
composers to Karnatak music = Sri.Shyamashastry, Sri. Thyagaraja and
Sri.Muttuswamy Dikshithar

4. Temples and Music

5. Detailed study of Lakshanas of the following ragas with sancharas -
Kamach, Malaya Marutha, Amrutha Varshini and Charukeshi

PRACTICALS
Max Marks — Practicals — 70 + internal assessment — 30 = 100 marks

1. Navaraga Malika Varma = in 2 speeds
2. Aftatala Varna — Shankarabharana in 2 speeds
3, Madhyama Kala Kritis— 3 , Vilamba Kala Kritis - 1

| Ragalapana and Swarakalpana for all the Kritis |

Kamach, Malaya Marutha, Amrutha Varshini and Charukeshi
4. Utsava Sampradaya Kriti— 1
5. Divyanama sankeerthana - 1

APS College of Arts & Science
mnumngjmﬂw 013,




3rd B.A. MUSIC - 6" SEMESTER

Max. Marks = Theory - 35 + internal assessment - 15 = 50 Marks
Number of students per batch — 4 candidates
Hours of work per week -4 Hrs .Practicals + 2 Hrs. Theary.

THEORY

History of Indian Music

1

Contributions of following haridasas to the development of
Karnatak music — 5ri padarajaru, 5ri vyasarayaru, Sri Gopaladasaru,
Srl Purandara dasaru

Lakshanas of the following compositions = Ragamalika, Ashtapadi,
Javali, Tharanga and Thillana

Influence of western music on Indian music

Biographies of the following composers and their contributions to
Karnataka Music — Maha vaidyanatha lyer, Veene Sheshanna,
Jayadeva and Jaya chamaraja Wodeyar.

Detailed study of Lakshanas of the following ragas with sancharas —
Kamavardhini, Kambhoji, Saraswathi and Hamsanada

PRACTICALS
Max Marks 100 marks — (Practicals — 70 + internal assessment — 30 )

01.

lathi swara=Thodi-1

02.Divya nama Sankeerthana & utsava sampradaya kriti = 1 each
03.Bhairavi Swara jathi of 5ri.shyamashastri- Bhairavi— 1
04.Madhyama kala kriti = 3 Vilamba kala kriti— 1

Ragalapana and Swarakalpana for all the Kritis

Kamavardhini, Kambhaji, Saraswathi and Hamsanada
05.Thillana = 1

ﬁ“iﬁ
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THEORY
3rd B.A. MUSIC - 7™ SEMESTER

Max. Marks — 50 marks (Theory - 35 + internal assessment — 15)
Number of students per batch — 4 candidates
Hours of work per week — & Hrs .Practicals + 2 Hrs. Theory.

Introduction to Musicology

Development of indian Music in different stages

Methods adopted in South Indian music concerts

Musicography or notation adopted in writing music

Biographies of the following composers and their contributions to
Karnataka Music — Veene Subbanna, Narayana Theertharu, Bidaram
Krishnappa and Kshetrajna

5. Detalled study of Lakshanas of the following ragas with sancharas -
{Kaanada, Purvi kalyani, Chakravaka, Abhen)

il e

Max Marks 100 marks — [Practicals = 70 + internal assessment - 30 )

1. Jhampe talavarna—=1in 2 speeds

2. Mutuswamy Dikshithar's Navagraha kriti— 1

3. Madhyama kala kriti — 3 Vilamba kala kriti — 1 (Ragalapana and
Swarakalpana for all the Kritis) Kaanada, Purvi kalyani, Chakravaka,
Abheri

4. Ashtapadi-1

5. Bhavagite / Lyrics - 1

s

.
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THEORY
3rd B.A. MUSIC - 8™ SEMESTER MAX. MARKS - 40

Max. Marks — 50 marks (Theory - 35 + internal assessment — 15)
Number of students per batch — 4 candidates
Hours of work per week —4& Hrs .Practicals + 2 Hrs. Theory.

Introduction to Musicology

1.

Contribution of following haridasas to the development of Kamatak
Music = 5ri Kanaka dasaru ,5ri.Vadirajaru, 5ri.Vijayadasaru,
SriJagannatha dasaru.

Manodharma sangeeta — A brief study of ragalapana and swara kalpana.
Classification of musical instruments — Method of tuning tambura
Biographies of the following composers and their contributions to
Karnataka Music -

Karigirl rao , venkatagirlyappa , Swathi Thirunal, Chowdalah

Detailed study of Lakshanas of the following ragas with sancharas -
Gowri manohari, Abhogi, Kedara gowla, Mohana kalyani

ERACTICALS

Max Marks 100 marks — [Practicals — 70 + internal assessment =30 )

ot B

Muthuswamy Dikshithar's — Nottu swara sahitya- 2
Pancharathna krithis—1
Navarathri krithi — Arabhi -1
Madhyama Kala Kritis — 3, Vilamba Kala Kritis - 1

[ Ragalapana and Swarakalpana for all the Kritis |
Gowri manohari, Abhogi, Kedara gowla, Mohana kalyani
Tharanga—1

APS Callege ul' Arts & Science
N.R. Colony, Bangalore-560 013,



THEORY
ath B.A. MUSIC - 9™ SEMESTER MAX, MARKS - 40

Max. Marks — 50 marks {Theory - 35 + internal assessment — 15)
Number of students per batch — 4 candidates
Hours of work per week - 4 Hrs .Practicals + 2 Hrs, Theory.

Sangeeta Shastra - 1

1. Place of Music in Life — Its Social, Cultural and Spiritual values

2. Geographical factors in Life

3. Brief study of the following lakshana granthas — Natya shastra,
Brihaddeshi, Chaturdandi prakashika and Sangeeta Ratnakara.

4. Writing natation for any one Adi tala varna or Madhyama kala kriti

5. Detailed study of Lakshanas of the following ragas with sancharas =
Bhairavi, Valachl, Nagaswaravali, Pushaplathika and Keeravani

PRACTICALS
Max Marks 100 marks — (Practicals — 70 + internal assessment — 30 )

1. Muthu swamy Dikshithar's Navavarna krithi = 1
2. Swathi Thirunal's Ragamalika = Bhavayami
3. Madhyama Kala Kritis— 4 , Vilamba Kala Kritis - 1
Ragalapana and Swarakalpana for all the Kritis -
Bhairavi, Valachi, Nagaswaravali, Pushaplathika and keeravani
4. Javali=-1
5. Ashtapadi- 1

)
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THEORY

4th B.A. MUSIC - 10"™ SEMESTER MAX. MARKS - 40

Max. Marks — 50 marks (Theory - 35 + internal assessment — 15)
Number of students per batch — 4 candidates
Hours of work per week — & Hrs .Practicals + 2 Hrs. Theory.

Sangeeta Shastra -2

it e

Contribution of folk music to Karnatak music

Chapu tala and its varities

Music Therapy

Biographles of the following vachana composers and their contributions
to Karnataka Music = Allama prabhu, Sarpabhushana Shivayogi, Akka
Mahadevi, Basavanna

Detailed study of Lakshanas of the following ragas with sancharas -
Garudadhwani, Kalyana vasantha, Hemavathi, Mandari, Ananda Bhairavi

PRACTICALS MAX. MARKS — 60

Max Marks 100 marks — [Practicals — 70 + internal assessment - 30 )

ol o B

Ata tala varna — Kaanada in 2 speeds

Annamacharya kriti—1

Veene Raja Rao kritis—1

Madhyama kala kritis — 4, Vilamba kala kriti= 1

Garudadhwani, Kalyana vasantha, Hemavathi, Mandari, Ananda Bhairavi

IIIIF} '?
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THEORY
4th B.A. MUSIC - 11™ SEMESTER

Max. Marks — 50 marks (Theory - 35 + internal assessment - 15
Number of students per batch — 4 candidates
Hours of work per week -4 Hrs .Practicals + 2 Hrs. Theory.

Sangeeta Shastra -3

1. Group kritis of Sri.Thyagaraja with brief explanation

2. Biographies of the following mahila composers and their contributions
to Karnataka Music — Helavana katte Giriyamma, Yadugiriyamma,
Harapanahalli Bheemawva

3. Influence of Karnatak music on light music (Sugama sangeetha)

4, Mass media

5. Detailed study of Lakshanas of the following ragas with sancharas —
Shuddha Dhanyasi, Hamsa nandi, Sama, Thodi, Gouda malhar

PRACTICALS
Max Marks 100 marks — (Practicals — 70 + internal assessment — 30 )

1. Ata tala varna — Kambhoji in 2 speeds

2. Veene sheshanna kannada krithis & Dr.Muthaiah Bhagavathar's
Chamundeshwari ashtottara shatha kritis — 1 each

3. Compositions of Mahila composers — 2

4. Rare krithis of different composers

5. Madhyama kala kritis — 4, Vilamba kala kriti— 1
Shuddha Dhanyasi, Hamsanandi, 5ama, Thodi, Goudamalhar

A Ltﬁb“’f
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THEORY
4th B.A. MUSIC - 12™ SEMESTER

Max. Marks — 50 marks {Theory - 35 + internal assessment — 15)
Number of students per batch — 4 candidates
Hours of work per week — & Hrs .Practicals + 2 Hrs. Theory.

Sangeeta Shastra — 4

1. The technique adopted in rendering Tana

2. Exposition of pallavi

3. Brief study of the following lakshana granthas —Ragavibodha,
swaramela kalanidhi , sangraha chudamani , sangeetha sampradaya
pradarshinl.

4, Katha kalakshepa

Group kritis of Muthuswamy Dikshithar with brief explanation

L

PRACTICALS
Max Marks 100 marks — (Practicals — 70 + internal assessment — 30 )

1. Muthuswamy Dikshithar's Panchalinga krithi - 1

2. Rare krithis of different compaosers and Dr.Muthaiah Bhagavathar's
Shivashthottara kritis — 1 each

3. Raga Tana Pallavi - 2 in two different talas

4. Sadashiva Brahmendra's krithi and Allama prabhu vachana -1 each

5. Bhadrachala Ramadasa krithi and Ragamalika Devaranama - 1 each

M g —"
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BANGALORE UNIVERSITY

REGULATIONS, SCHEME AND SYLLABUS

For the course

[ to VI Semesters

BACHELOR OF COMPUTER APPLICATIONS
(BCA)

(Choice Based Credit System (Semester Scheme) -Y2K14 Scheme)

Revised wef,

Academic Year 20042015 and onwards

)
: _;’i”a L / l2——-
PRINCIPAL

APS College of Arts & Sclence
“LR. Colony, Bangalore-560 013,



Regulations, Scheme of study and Examination for BCA Degree Course
Under Choice Based Credil System - Semester System (Y2K14 SCHEME)

a}
b)

).

|
R.3

R 4.

R. &

(Revised w.ef. 2014 -2015)

Trile of the course: Bachelor of Computer Applications
Duration of the Course: Durations of the undergraduate programmes shall extend
over FOUR semesters {(TWO academie years) for the Associate Degree Advance
Diploma), SIX semesters {Three academic years) for the regular Bachelor Degree.
Scheme of study:

i) There shall be five theory papers and two practical from first semesier to fourth
semicsier,

ii) There will be five theory, two practical and one project in fifth semester. There
will be four theory, one practical and one project in sixth semester.

iii) The project work shall be carried out either independently or jointly
(maxunum of three students)

iv) Medium of Instruction: The medium of instruction shall be English.
Scheme of Examination:

Al the end of each semester there be University Examination of three hours
duration in each of the theory paper/practical

Each semester shall be of 4 months duration

Attendance: As por Bangalore University regulations | n force for science degree
COUTSEs.

A Candidate is allowed to carry over all the previous uncleared (failed) theory
pupersPractical tn  subsequent semesters as per Bangalore University regulations
ia force for science degree courses.

The maximum period for completion of the course shall be gix years form the date
of admission.

Eligibility for admission:

) A candidate who has passed the two years Pre-University Examination
conducted by the Pre-University Education Board in Karnataka

|Il'-'-'.ll
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b) A candidate who has passed JODC / Three years Diploma in Engincering of
Government of Kamataka or any other examination considered as equivalent
thereto shall be eligible for admission.
a) Any siudent who has passed PUC =11 Science, Arts or Commerce securing a
minimum of 35% OF MARKS
OR
b)) Any smdent who has passed JODC or Diploma in Engg. (of three yoar
duration of Govt. of Kamataka) with minimum of 35% of marks in aggregate
in all the semester /vears.
R.7. Admission Procedure:
a) Through Counseling in respective colleges
b) 50% weight uge for entrance test in respective colleges
c) 50% weight age for performance at qualifying examination.
d) Merit list shall be prepared based on item No, 7(b) and T{c)
¢} Reservation: As per the notification /Gove orders form the University /Govt
from time to time.
i Tuition and other fees: As fixed by the Umiversity from time to time
RE. The total number of students to be admitted 1o the course shall be decided by the
University.
R9. Results: Results of candidate shall be declared and the classes awarded as per the
procedure followed by the University for B.Sc. Courses,
R10. POWER TO REMOVE DIFFICULTIES
1) If may difficulty anses in giving effect to the provisions of these regulations, the Vice-
Chancellor may be order make such provigions not inconsistent with the Act, Statutes,
Crrdinances or other Regulations, as appears to be necessary to expedient to remove the
difficulty.
2} Every order made under this shall be subject to rectification by the appropriate
University Authoritics.

Ay A"
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Title of Papers and Scheme of Study & Examination for BCA (Bachelor of
Computer Applications) Under Choice Based Credit System - Semester System

(Revised w.e.f. 2014-2015)

Paper Hours Marks Credits
SR i i Code Filicof he paper - | Fveekr [TA Tz | Toml | Subject | Semesier
Pt = 4 BCAIDIT | Indian 4 0 B0 100 2z
BCAIDIT | Englizh 4 0 B0 100 2
Problem Solving
BCA103T Techniques using € 4 ki T 1.8 2
I e BCAIMT D!En'.ll EInctrmmE_ 4 30 70 100 2 16
BCAL0ST | Discrete Mathematics 5 |50 100 | 130 3
BCA103P | C Programming [ab 3 15 35 50 |
BCAI04P_| Digital Electronics Lab 3 [15] 3 | so 1
Part 4 - Foundation Course 3 30 70 100 2
- CC & BEC 50 50 I
o= HE".J'L?.L'IIT Tudr&_'rl Language 4 0 Ml 100 2
BCAZ02T | English 4 |20 80 | 10 | 3
BCA203T | Dats structures 4 0| 70 100 2
Database Management
BCA2MT | o 4 l3o| 7 | 100 2
n Poart-2 E Mumerical and Statistical 16
BUAZD5T Methods 3 50 {iT0] 150 3
BCAZ03P | Data Structurcs Lah 3 5 35 50 I
BCAZIMT | DBMS Lab 3 15 35 50 i
Part - 3 - Foundation Course 3 30 n 100 2
= |CC&EC - 5 - 50 1
Past - | |BCAIOIT | Indian Language 4 0 | R0 100 2
BCA30ZT | English 4 20 RO 100 2
Ohbject Onented
BCAIST | o o oming usingCt | 4 | 30| 70 | 100 2
Financial Accounting
m | part-2 | BEASMT | ond Management Lo Y VR 6
BCA30ST | Operating System 5 |50 | 100 | 150 3
BCA3AP | C+Lab 3 15 15 50 1
BCA3OAT | Accounting Package Lab 3 15 | 33 50 |
Part - 1 - Foundation Course 3 kL T 1 06 2
z OC & BEC - 50 = S0 1
part 1 LBCA40IT | indion Language 4 |20 &0 | 100 2
BCA4OXT | English 4 li] 1) 1060 2
BCA403T | Visual Programing ¥ |30 10 | 10 | 3
BCA404T | Unix Shell programming 4 nl 7 100} 2
v | Pat-2 [BCAQOST | Operation Research 5 | 50| 1oo | 150 3 -
BCAADIP | Visual Programming Lab 3 15 35 S0 I
BCA40dT | UNIX Lab 3 15 35 S |
Skill Development
Pact': 3 - i 3 30 T0 103 2
CC & EC = TSR] - S~ ] |
Pagis 5 of 38
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Paper Hours Marks Crediis
Pt | code THic af e pow wiﬁ IA |Exam |Total | Subject | Semester
Diata Commumication and
BEAjJI}lT_ | Networks 4 50 | 100 150 3
BCAS02T | Software Engi 4 S0 100 | 150 | 3
| BCASO3T | Computer Architectore i 50 | 106 | 150 i
BCASMMT | Java Programming 4 o] 100 2
Pari -2 Microprocessor and
BCASDST Assembly Language 4 In it} 10 2 20
BCASMP | Java Programming Lab 3 15| 35 50 |
Assembly Lanpuage
BCASDSP . 50 1
P ing Lab 3 15 E b
BCAS0GP | Project E |50 100 | 150 3
Skill Development
Part - 3 - Ok 3 30 T 100 2
BCABDIT | Theory of Computation 4 5 | 100 150 3
BCAGI2T | System Programming 4 50 | 10D 1 50 3
Cryplography and
S - KOOI
Pmp‘:ﬂmpi_ 20
BCAG04P | Web Programming Lab 3 |15 35 | 56 I
BCABDSP | Project Work 16 I: 240 S0 B
Skill Development
Part -3 - o 3 | 70 100 2
i
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Annexure -I1
Bangalore University

P.G. Department of Studies in Sanskrit
Titles & Abstracts of the papers (U.G. Syllabus) & Text-Books

under CBCS Scheme
Language Sanskrit

Syllabus

I Semester : B.A/B.Sc/B.sc FAD/IBES
Language Sanskrit Paper-1- Poetry

1. Select portion of a Mahakavya / Khandakavya
2. Textual Grammar

3. Comprehension

4. Internal Assessment

I Semester BA/B.Sce/B.se FAD/IBS
Language Sanskrit Paper-2 - Prose

1. Select portion of a Gadyvakavya / Popular Tales
2, Textual Grammar

3. Translation from Sanskrit to Kannada / English
4. Internal Assessment

11 Semester B.A/B.Sc/B.sc FAD/IBS
Language Sanskrit Paper -3- Champu

1. Select portion of a Champu

2, Textual Grammar

3. Translation from Kannada / English to Sanskrit,
4. Internal Assesament

IV Semester B.A/B.Se/B.sc FADJ/IBES
Language Sanskrit Paper 4 - Drama

1. Select portion of a drama or a short drama
2. History of classical Sanskrit Literature
3. Internal Assessment

L4
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BANGALORE UNVERSITY
DEPARTMENT OF BOTANY

SYLLABUS

B. Sc., BOTANY
I- VI SEMESTER
2014

Fall
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FROFORMA FOR THE SCHEME OF STURY AND EXAMINATION OF CREIDIT BASED SEMESTER
BCHEME, RACHELLOR'S DEGREE IN SCIENCE

L 5 = : - : (Ll : e -
Seme | S s Insrastion | oo b Iurstaom of Exum hlaw Bolerics Sor Eamminesion 1l Kreliks
i Papes ek e [ — T =
_TEE:.F"-_-!& oy Vel ey e hecryractia{ Tanas | |11} Tt
T 0 E of M. Vascular plants Part-|
i iasn b Mcrnbiinligy . dbm | 3hm | 2 3 [ | 3hs | 30 B5 | M | 35 ) lod [ 30 k<l il A
. og, Flain Palhology, Eiryephite dben| b | 92 | 83 [ otmm | dhes | 30 | 05| w | s L | | 1w | me | om0 |
i Flani Al =}
' - TS YU Y e Sher [ bes | 30| 15 | %0 | 35 [0 | 8 | 1| e ERE
a : ki Aben | 3 | 32 | s foymm| dms | 3o | 15 | | » faoo| s | 1% | onx)om | @
v : _ Yo | 9% | W | 3% || b | %0 | 15 | o | x5 [ hoo| S0 | 10| | @ [ m
e -
I |Mebeosler Biology, Genetic Engmestiog. | 4o | gpe [ 0 | o0 [omlomes | 20| 15| w | ssfooe| | 0| 2| o0 [ m
3 . " '! , Sivloti el Yoo | Fhew | 39| 39 [ 3| dhes | %0 | 15| %0 | 38 w0 W | 10| 0x| @ | @
Ponology yhoo| 3w | 9 | w [ove | vmes | 20| 05| | s Lioo| | @ | w| @ | m

B
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BANGALORE UNIVERSITY

Jnana Bharathi Campus, Bangalore-560056

DEPARTMENT OF ENGLISH
SYLLABUS
UG ENGLISH- I SEMESTER

(General and Additional English)

. fi

PRINCIPAL
APS College of Arts & Sclence
N.R. Colony, Bangalore-560 015




PFOETRY

1 Don't look into the Vanity Bag Vaidehi
1 A Few words on the Soul Wislava Szymborska
PROSE

. The Axe R.K.Narayan

2.  Owur Teacher Maszi Venkatesha | yengar

3. After Twenty Years O"Henry

4. The Day My World Changed Malala Yosaf

5. Three Great Hearts Resolve a Problem Abdul Kalam

6. A Letter From Her Father Prakash Padukone
Grammar and Compaosition.

1. Vocabulary Building: Diminutives OR One-word substitutes, Rearrangement of the Words
in & Sentence, Synonyms and Antonyms.

Z. Basic Language Skills: Correction of Errors in the Sentences ferrors may be pertaining 1o
the use of articles, preposifions, lense of the verh), Question forms: Confirmative qoestions,
Informative questions and Questions Tags, Punctuations.

3. Reading Skills: Reading Comprehension using Unseen Passage,

4, Writimg Skills: Describe the Given Picture, Parapbrase s short poem, Translation from
English to Kannada and wviee versa {(as part of sugpested activity meant for teachimg
exercises only, not 1o be tested in examination. This W encourage students to prepace
themselves for compotitive examinations which are making space for testing of skills in
transkation)

1. I shall go back in the New Year - Nilim Kumar
2. Sonnet—- Yehuda Amichai

PROSE
. The Wolf —Farooq Sarwar

1

7. Leaving—M.G, Vassanji

3. Real Food—Chimamanda Ngozi Adichie () .

4. Wings of Fire—Abdul Kalam ’ Wt s "
PRINGIPAL

College of Arts & Scienca




3. Relations between men and women — Raja Ram Mohan Roy
6. Stay Hungry, Stay Foolish- Steve Jobs

Suggested Reading: Litersture and Science —FEssay

Grammar and Compaosition.
Listening Skills a Looking for Specific Information-

4. Listening toSpecific Instructions
b. Listening to Different TextTypes- Speeches

Speaking Skills:

a, Introducing Cmescif
b. Giving Instractions
. Describing People, Places, Things,
Process Btc
d. Namrating An Event, OccurrenceElc
Reading Skills: (to be integrated withinthe literary texts in every unit)
Grrammar Usage: Phrase, Clause,
Sentence
a Phrases- noun, adjective, adverh, verh,preposition- articles
b. Clanses—coordinate subordinare
[ Sentence- making sentences (simple, compound, complex),
subpect- verh agreement
b.  Looking for The(Gist-Skimming
€. Reading for ComprebensionAl Different Levels- Factual,
Interpretative, Inferential, Evaluative
Writing Skills:
a. Paragraph Writing
b. Letter Writing- Leave Letters, Letters of Complaint
Scanning

Ko
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CONFLATIONS-1V
General English Course Book & Comprehension

IV Semester B.Sc./BCA
(Other Courses under the Faculty of Science)

o

Prasaranga
BANGALORE UNIVERSITY
Jnanabharathi, Bengaluru — 560 0356

CONFLATIONS-IV: General English Course Book &
Comprchension for TV Semester B.Sc/BCA and other
courses under faculty of Science, Degree Course, prepared
by the Members of the Text Book Committee, Bangalore
University, Bangalore; Published by Prasarunga, Bangalore
University, Bangalore. Pp: xn1 + 129

T Bangalore University
First Edition 2019

Published by :

Dr. B, Gangadhar

Darector
Prasarangs and Printing Press

Bangalore University
Berignlinu - 60 056

Price : ¥

= e

. PRINCIPAL
APS College of Arts & Sclencs
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CONTENTS JOR SKILLS

 Home -Coming Son
- Tsegaye Gabre- Medhin - ] l. An Intreduction o Academic Writing - ]
. Untouchability is worse than slavery 2. Reading Job Advertisements (Reading) - i
- Dr. B R Ambedkar - 13
. 0 How - leve v 1. Resume and Cover Letter (Writing) - 28
. The Ramapuram Tiger (Listening, Speaking and Writing) - 6
- Kenoeth Anderson S 5. Interview (Listening, Speaking and Writing) — 90
. Messuremenis
- Navakants Harua - TE
. National Choracter
- Sir, M Visvesvaraya - 110
(Extended reading)

. Annexure
A brigf note on George Orwell’s “Animal Farm® -~ |18

. Question Paper Pattern - 125

. Model Question Paper — 126

AR
IRAL

dileqe of-Arts & Sclence
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ILLUMINATIONS - IV

Fourth Semester

B.A./B.S.W. /B. Music/B.F.A. /B.V.A.
Courses coming under the Faculty of Arts

@

Prasaranga

BANGALORE UNIVERSITY
Jnanabharathi, Bengaluru — 560 056

ILLUMINATEONS - General Hnglish Text for the Fourth
Semester BA. and other degrer courses coming under the
faculty of Arts, prepared by the members of the Text Book
Commiltes, Bangalore University, Bengnluru | Published by
Prosarangs, Bangelore University, Bengalury, Pp - xiv + 9

0 Bangalore Unkversity
First Edition 2019

Published by |

Dr. B, Gangadhar

Director
Prasarangn nnd Prinfing Press
Bangalore University
Bengalury - 360 036

Price : ©

= i o
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4.R. Colony, Bangalore-560 013



. REPORT WRITING

. INTERVIEW

Contents
LANGUAGE AND COMPOSITION

SOFT SKILLS

, PRESENTATION SKILLS

. RESUME WRITING

. SDCTAL MEDIA (NON-TESTING UNIT)

PP [

.

. &7
SR 1 )

Contenis LITERARY

COMPONENTS

1. LINES WRITTEN IN EARLY SPRING
- Willinm Wordsworth Sara

2. WEAVER BIRD
= Kofl Awonoor PR )

3. SPEECH ON WDRELD HUMANITARIAN DAY

= Chimamands Wgosi Adichie o | |
4. INTERVIEW WITH SANDHY A SLR1

= THI (The Better India) vise. 3
5 THETALKATIVE MAN

= K.E.Mamvan PR
fi. COMPAMIONS

= Rajafac st AR

(Extended Reading)
1: ME‘IIE‘I’IMPW agan gT
NCFF

APS College of Arfs & Seience
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BANGALORE @ Bivicris

B. Sc., Chemistry Syllabus

I to VI Semesters
(w. e. . 2014)

Department of Chemistry

Central College Campus
} 1
J
H AA A —
p%rpi

Bangalore - 560 001
APS College ofArts & Sclence
LR, Colony, 044,



SCHEME OF EXAMINATION

Title of the paper Contact | Exam, | IA | Marks | Total | Credits
hours/Week | hours Marks
First Semester
Chemistry-I 4 3 30 70 100 Z
Chemistry Practical-I 3 3 15 35 50 1
Second Semester
Chemistry-11 4 3 30 70 100 2
Chemistry Practical-11 3 3 15 35 50 1
Third Semester
Chemistry-I11 4 3 30 0 100 2
Chemistry Practical-III 3 3 15 5 50 I
Fourth Semester
Chemistry-TV 4 3 13009 100 2
Chemistry Practical-TV 3 3 15 35 50 1
Fifth Semester
Chemistry-V 3 3 30 [ 70 100 2
Chemistry- VI 3 3 30 70 100 a
Chemistry Practical-V 3 3 15 35 50 1
| Chemistry Practical-V1 3 3 15| 35 50 1
Sixth Semester
Chemistry-VII 3 3 30 70 100 2
Chemistry VIII 3 3 30 70 100 2
Chemistry Practical-VTI 3 3 15 35 50 1
Chemistry Practical-VIII 3 3 15 35 50 I
eg%ﬁ{f#
Rl Asts B Ec\*ﬁ;




B. Sc., — | Semester
Paper- 1

UNIT-1
Muthematical Concepis for Chemistry 4 hours

Lagarithmic relations: Definition, some important relations like logim+n), Iug{%} fog m",

change of base (log.2 —log.x). Application in the calculation of pH,

Curve sketching: How a cure is sketched with a set of points: linear and non-linear (asymptotic)
with a set of points, sketching both lincar and non-linear curves, Calculation of slope in the case
of linear curve. Extrapolation of linear curve and amriving st a limiting vahse.

Farabolic curve- maximum and minimum. Differentiation: Meaning and derivative of functions

like &', log x, sin x, cos x, }!;'.T‘T. and Vi, g = {} at maximum and minimum.
2 order differentiation: for maximum and minimom {derivation from first principles not
required). Ruales of differentiation for ¥ =w+ v, ¥y = uv, y=E and y = ku, where k is constant,

v

Farttal differentiation: Explanation, applications using the equation, H = U + PV and G=H
.

Integration: Meaning and integrals of functions like, x, dx>x', 1/, Y, Y, . &, sin x and
cox x. simple problems from | and 11 order kinetics.

Exact and inexact differentials: Examples from internal energy and enthalpy. Definite integrals.
Prabability: some definitions, examples from atomic orbitals, wave functions and entropy.

Gaseous state 9 hours
Introduction: Need for Maxwell-Boltzmann distribution law, mathematical expression for both
mole and molecule-explanation of the terms only. Explanation of velocity distribution curves
based on this law (no derivation). Mean free path, collision frequency and collision mumber.
Definition and expressions using SI units (no derivations). Derivation of expression for most
probable speed from Maxwell-Boltzmann equation  Definitions and expressions for rms velocity
and average velocity, relationships between them. Problems.
Andrew’s isotherm on carbon dioxide and explanation of the curves (no experimental details).
Derivation of critical constants T, P, and V, from wvan der Waal's equation and their
experimental detenmnination by Cagniard de La Touwr method for T, and P. Amagat’s mean
density method for V.. Problems on the caleulation of T., P and V., a and b,
Law of corresponding states-statements, reduced equation of state and explanation, Joule-
Thomson effect-explanation. Joule-Thomson co-efficient, inversion temperature-definition (no
derivation). The application of Joule-Thomson effect to the liguefaction of wir and hydrogen by
Linde's process.

UNIT-11
Photochemistry 4 hours
Laws of photochemistry. Grothus-Dmaper lnw, Sterk-Emnsten law, difforences between
photophysical and photochemical processes with examples. Comparison of photochemical and
thermal reactions. Quantum yield of photochemical combination of (i) H; and Cl; (i) H: and Br;
(i) disseciton of HI (iv) dimerisation of anthraceve. Photosensitization, photostationary

- 4
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T

equilibrium. Singlet and wriplet stales  Fluorescence, phosphorescence, luminescence,
bioluminescence and chemical sensors.

Beer-Lambent"s law and its applications. Wumerical problems on absorption coefficient and
molar extinction coefficient.

Liguids and Selutions 9 hours
Properties of liquids-Viscosity, Surface tension and Parachor-Definition, mathematical
expression, mumerical problems and factors affecting them.

Viscosity- Definition, mathematical expression, Coefficient of viscosity, offect of temperature,
size, weight, shape of molecules and intermoleculnr forces on i,

Surface Tension-Definition, mathematical expression, effect of tlemperatare and solute on it
Purachor-Definition, Sugen equation, calculation and applications. Numerical problems.

Liguid Mixture: Review of Raoult’s law, ideal and non-ideal solutions.

Completely miscible liguids-Fractional distillation Tc curves for all the three types, azreotropic
mixiures -examples.

Completely miscible liguids-Critical solution temperature (Three lypes), examples. Effect of
sddition of salk on CST of phenol-water system.

Immiscible liguids-Sieam distillation and #is applications.

Distribution faw-Statement, partition coefficient and condition for validity of distribution of
distribution law_ Application-salvent extraction

Dilute solutions- Review of colligative properties and concentration terms

Determination of molecular mass of a solute by: (i) Berkeley-Hartley's method (n); (i)
Beckmunn's method (AT and (i1} Landsberger’s method. Numencal problems.

UNIT-11

Periodic Table and Periodic properties 9 hours
Review of the modern periodic table (with respeci to classification of elements based on outer
electronic configuration)

Periodic propertics: Atomic and iomic rmadii, iomisation cnergy, clectron affmity and
electronegativity. Trends in the periodic properties. Applications m predicting and explaming
chemical behuviour. Factors affecting the values of iomsation enmergy. Determination of
electroncgativity by Pauling's method. Diagonal relationship between berylliom and aluminmm.
Comparitive study of elements of alkali and alkalline carth metals, chalcogens and halogens
with respect to clectronic configuration, atomic and jomc radii, ionisation cnergy, and
elecronegativity. Halides, oxides and carbonates of alkali and alkalline earth metals, Hydrides of
chalcogens and halogens.

Analytical Chemistry 4 hours
Errors: Classification, minimization of determinate errors, sccuracy and precision.  Significant
figures and their computations.

Equivalent weights of acids, bases, salts, oxadising and reducing agents. Methods of expressing
concentration of solutions in terms of Normality and Molarity, Numerical problems.

ﬁw



B. Sc., - 1l Semester
Paper- I

UNIT-I

OQuantum Mechanics and Atomic Structure 13 hours
Review of Bohr s atemic moded:
Denvation of expressions of for radius, energy and jonisation energies of hydrogen like atoms,
MNumerical Problems.
Limitations of classical mechanics. Wave particle duality, Uncertainty principle.
MNew quantum mechanics-S musoidal wave (Explan sipusoidal wave. ) equation (classical wave
mechanics); Schrodinger wave equation- derivation. Postulates of guantum mechanics.
Significance of terms- {1) Hamiltonian operator; {ii) eigen function W {significance of w and 'qtl]l;
(iii) eigen valies.
Application of Schrodinger equation: (i) to particle in one dimensional box (derivation reguired);
(if) 1o the hydrogen atom (detailed solution not required)
Expressing the solution as a product of ¢y | w (5 8, §) = Yo 0 ¥ ¢ w0, 61
Explanation of quantum numbers (only qualtative). Kadial probability distribution and angular
probability distribution. Orbitals

UNIT-II
Chemical bonding 13hours
lonie bond: Lattice energy, Bom-Haber cycle, Bom-Lande equation (derivation not required,
problems on Born-Lande expression to be worked out), Calculation of lattice encrgies of NaCl
ond MgO,effect of lattice energy on solubility of jonic compounds.
Covalent bond: Valence bond approach: hybridization and directional characteristics of sp, sp’,
sp’, sp'd, sp'd’. Shapes of BeCh, BF,, SiCL, PCl, SF; VSEPR theory: shapes of CH., N,
NH,", H:0, BrFs, ICF Molecular orbital theory: Hs, He™', Bes, Ny, 04, 0%, 0,7, 0" and CO
{bond order, stability and magnetic properties to be discussed). Polarization concept, Fazan's
rule, bond length, bond angle and bond energy, polar and non-polar molecules, dipole moment.
Weak interactions: i). Hydrogen bond: Intra molecular and Intermolecular types, anomalous
propertics of HF, H»0O, NHs, alcohols, carboxylic acids, nitro phenols and bio molecules.
i) van der Waal's forces: Noble gases and molecular crystals (dry ice, Todine and solid SO-)
Metallic bond: Band theory, clectrical propertics of metals, semiconductors and nsulators.

UNIT-1I
Silicates Zhours
Structure of 8i04", Classification of silicales hased on the structure. Zeolites: their structure and
applications.
Noble gases Yhours

Introduction, solation of Helum from Natural gas, applications of Noble gases. Preparation
propertics snd structures of Muorides and oxides of Xenon (XeFz, XeFs, XeFg, XeO;, Xe(y).
General study of d and f block clements. Bhours
Transition clements: clectronic configuration, atomic and iomic radii, iomsation energy, oxidation
states, redox potentials, spectral and magnetic properties, catalytic activity, inferstitial compound

formation.
I
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IT-1V
i I L | LEL 4 hours
Bund cluwg: - hmrnl'_ﬂu: nni 'tﬂtrnlytm. Types of reagents — electrophilic and nucleophilic
reagenis. Reactive micrmediates - generation and relative stabilitics of carbocation, carbamion,
carbon free radicals and carbenes - explanation for stability and resctivity based on mductive,
resonance and hyperconjugation effects.
Types of reactions - addition, substiuiion and ehmination. Concept of somerism - siructural
isomerism, slereo  somerism - geometrical and optical isomerism, chiral center — definition and
cxamples. Tautomerism (keto — enol).

Aliphatic Hydrocarbons 9 hours
Alkanes: Sources, Nomenclature of branched chain alkanes, preparation of symmetrical and
unsymmetrical alkanes- Corey- Howse reaction and Wartz reaction - (heir merits and demerits
Conformational analysis of n-butane - Sawhorse and Newman projection formulae to be used -
Energy profile diagram.

Cycloalkanes: Nomenclature, Method of formation. Explanation for stability based on heat of
hydrogenation data, Baeyer's siruin theory and its limitation, Sachse - Mohr theory of strain-less
rings; cyclopropane ring - banana bonds.

Alkenes: Preparation of alkenes by Wittig reaction-stereoselectivity. Addition of HX to
unsymmetrical alkene - Markownikov’'s rule and Antimarkownikov's mle with mechanism.
Resctions: Hydroboration- oxidation, reduction, oxymercuration - demercuration, epoxidation.
Mechanism of oxidation with KMn0y and Os0y, Oronolysis- mechanism and importance,
Dienes: Classification- isolated, conjugated, comulated. Structure of allene and butadiene. 1.2
addition and 1.4 addition reactions. Diels Alder reaction-1 3-butadiene with maleic anhydride.
Alkynes: Methods of preparation - Dehydrohalogenation of vicinal and geminal dihalides; and
higher alkynes from terminal alkynes. Reactions - motal ammonia reduction — significance.
Orcidation with KMnO)y, acidic nature of terminal alkynes.

Qo
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B. Se., -1l Semester
Paper I

UNIT-1

Chemical Kinetics T hours
Review of terms —Rate, Order and Molecularity.

Derivation of expression for the rate constant of a second order reaction with @ = b and a # 5.
Expression for balf-life of a second order reaction. Mean life for first order reaction to be
mentioned. Problems on rate constant, half-life period, mean life period and order of reaction.
Determination of order of reaction: differential method, method of integration, method of half-
life period and i=olation method.

Theories of reaction rates: Effect of tempersture on rate of reaction, Arrhenius equation,
concepl of activation energy. Problems.

Simple coflisions theory based on hard sphere model, transition state theory (equilibrium
hjpﬂlhﬂhlEﬁHﬁﬁmﬁ:td!M:Mﬂﬂhm&mmﬁhwmmmﬂlhnﬂMm
aspects. Steady state approximation and Lindemann's hypothesis,

Experimental determination of kinetics of: (i) inversion of cane sugar by polarimetric method,
{i1} spectrophotometric method for the reaction between potassium persulphate and potassium
Thermodynamics | 6 hours
Exact and inexact differentials. Review of terms, | law of Thermodynamics.

Work done (derivation with problems) in isothermal and adiabatic expansion and compression of
an ideal gas (TUPAC sign conventions to be used).

Hest capacity of a gas at constant pressure and constant volume: relation between P, V and T in
an l.diahﬂlz pIDI:ﬂE to be derived. Dﬁ'wﬂmn of Kirchoffs equation. Numerical problems.

Secmd' Iuw u_,r mmmmm Lm:ulﬂuum of I law of thermodynamics with illustmtions. Need
for 11 uwﬂthmnndmmum,duﬁnmwnfmﬂhwwﬂrmmhut
spontanerty. Other forms of 11 law of thermodynamics, Concept of entropy and its physical
significance-illustrations with order, disorder, physical and chemical processes and probability.
Heat engine-Camnot’s cycle and derivation of the expression for its efficiency. Problems based on
elliciency equation. Il law in terms of efficiency (n). Change in entropy in reversible and

wreversible processes (derivations required) - Calculstion of entropy changes in reversible
isothermal and reversible adiabatic processes, Phase transitions in_terms of Entropy (Fusion,
vaporization, sublimation and polymorphic changes) in terms of entropy. Limitations of the

entropy concept of spontaneity. Problem on Phase transitions
UNIT-11

Thermodynamies 1T 4 hours
Gibb's free energy: Work function. chemical potential Definition and relationship between free
energy and work function. Criteria for equilibrium and spontaneous processes. Gibb's-Helmholtz
cquation-Dervation. Change of free encrgy with respect 1o temperature and pressure. Mention of
temperature coefficient, van't HolY isotherm {derivations included), AG® =-RT nK, Problems.

AL A~
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Lanthanides and Actinides: Electromie configurstion, atomic and ionic sizes, lanthanide
contraction and its consequences. Oxidaton states, spectral and magnetic properties, comparnson
of oxidation states, complex formation and magnetic properties of d and f block elements. lon
exchange method for separation of Lanthanides.

UNIT-IV
Aromatic hydrocarbons 9 hours
MNomenclature. Structure of benzene - using molecular orbital theory. Criteria for aromaticity-
Huckel's mle (Examples; cyclopentadienyl amion, cycloheptatrieneylcation, benzene,
naphthalene, anthracene and phenanthrene). Antiaromaticity,

General mechanism of aromatic clectrophilic substitution. Mechanism of nitration of benzene
including evidence for the formation of nitropium jon, epergy profile diagram and isotopic
effect. Orienting influence of substituents in toluene, chiorobenzene, nitrobenzene and phenol.

formation of benzyne by trapping with anthracene, Birch reduction Side cham oxidation of
toluene to benzaldehyde ond benzoic acid. Owxidation of naphthalene, anthracene and
phenanthrene. Dicls-Alder reaction of anthracene with 1.2 -dichloroethene.

Alkenyl benrenes: Styrene, cis- und frams-stilbencs and their preparations.

Biphenyl: Preparation-Ulimann reaction.

Organic halogen compounds 4 hours
Alkyl halides: Nomenclature. Nucleophilic substitution resctions - Skl andSs2 mechanisms with
energy profile diagrams, Effect of (i) nature of alkyl groups,(i) nature of keaving groups, (i)

nucleophiles and (iv) solvents on Sul and 852 mechanisms. Elimination reactions - E1 and E2
mechanisms; Hofmann and Saytreff eliminations with mechanism.,

Aryl halides: Preparation by halogenstion. Relative reactivity of alkyl, allyl, vinyl, aryl and
aralkyl halides towards nucleophilic substitution.

slleqe of Arts & Sclence
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Derivation of van"t Hoff reaction isochore and Clansius-Clapeyron equation. Its applications to
ATy and ATdetermination (thermodynamic derivation not reguired ).
Qualitative treatment of Nemst heat theorem and [l law of thermodynamics-statement onfy.
Elementary concept of residual entropy.
Surface chemistry 4hours
Review of surface phenomena.
Theorics of adsorption . Adsorption isotherms and BET equation (derivation included),
Adsorption indicators. Surface film on liguids.
Catalysis —Types and theories ((intermediate compound theory and adsorption theory).
Heterogeneous catalysis: surface reactions, unimolecular, bi-mwlecolar surface reactions. pH
dependence of rate constant of catalysed reactions.  Autocatalysis.
Organic and Inorganic Polymers Jhours
Differences between inorganic and organic polymers.
Polymensation: types: addition and condensation polymerisation
Molecular weight of Polymers: Expression for Weight average amd Number average
{experimental determination is not required)
Preparation and applicstions of the following types of polymers
|. Plastics: iithermosetting plastics{ Phenol-tormatdehyde)

1) thermo softening plastics(PVC)
2. Fibers: Acrylic, polyamide, polyester types: one cxample for each
3. Rubber; Neoprene,
4. Fluoro Carbons: Teflon
5. Silicones.
Compounds of some Nonmetals, Zhours
i} Boron and its compounds: Synthesis, strucure and applications of Diborane, Borazole and
Boron trifluride.
ii) Halogens and its Compounds: Bleaching powder: manufacture and its applications.

LNIT-III

Metallurgy 5 hours
Ellmgham’s diagrams: Salicmt features. Selection of reducing agents uwsing Ellingham’s
disgrams. Extraction of the following metals.

i) Wickel from sulphide ore

i} Thorium from Monazite sand

iii) Uranium from Pitch blende

) Plutonium from Nuclear waste.

Alcohols and Thiols 8 hours

Alcohols: Introduction and classification. Methods of preparation - (i) From carbonyl
compounds - reduction of aldebydes and ketones (by Meerwein-PondorfE-Verley reaction);

(i) from acids and esters (by reduction with LiAIH), (i) From alkenes (by hydroboration-
oxidation with alkaline peroxide); {iv) hydration of alkenes. Reactions of aleohols: Acidic nature,
esterification, oxidation of alcohols with KMnOy. Comparison of the reactivity of 1%, 2% and 3°
aleohols- Loeas test, oxidation with K;Cr.04

0
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Glyeols: Preparation from alkenes nsing Os0, KMnOy and from epoxides. Oxidation of glyeols
by periodic acid and lead tetraacetate with mechanisms. Pinacol-pmacolone rearmangement,

Glycerol: Preparation from propene and from oils/fats. Uses. Reactions of ghveerol: (i) nitration,
(i} action of concentrated H,S0, and (iii) oxidation by pertodic acid.

Thiols: Nomenclature. Methods of formation and chemical reactions {with sediom, NaOH, metal
oxides, formation of thioesters and cxidation with mild and strong oxidizing agenis).
Uses of dithianes. Introduction of umpolung character (reversal of polarity) in carbonyl

compounds.
UNIT-IV

Phenols 3 hours
Classification. Acidic nature - Comparison of acidic strength of phenol with alcohols and
monocarboxylic acids. Effeet of electron withdrawing —NO» group and electron donating —CH,
group on acwdity of phenols al o- m-p- positions. Pechmann reaction, Mechanisms of Reimer-
Ticmann and Kolbe-Schmidt reactions.

Industrial apphications of phenols: Conversion of phenol to (1) aspirin, (i) methyl salicylate,

(1ii) sabol, {1v) sahicyl salicylic acid.

Ethers and Epoxides 4 hours
Ethers: Methods of preparation — (i) dehydration of alcohols, (i) Williamson's ether synthesis.
Reactions — Ethers as Lewis bases {complexation with metal jons), cleavage and suto-oxidation.
Ziesel's method.

Epoxides: Preparation using per acids, Darzen's reaction. Reactions of mono and 1,2-
disubstituted epoxides with (i) carbon nucleaphiles, {ii] nitrogen nucleophiles, (iii) reduction
with LiAlHy

Fertilizers 4hours
Introduction{need of fertilizers), functions of essential plant nutriemtsiN,P,K),

Classification of fertilizers with examples. Nitrogeneous, Phosphatic and mixed fertilizers with
suitable exumples. Manufacture of urea and Super phosphate of lime, and their uses,

Fertilizer industries m India.

Organometallic compaunds 2 hours
Preparation and synthetic applications of Grignard reagents, Organolithium compounds and

lithium dialkyleuprates,
SR
SiNCl
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B.Sc., IV -Semester
Paper -1V

UNIT-I

Phase Equilibria 7 hours
Stetemment and explanation of the terms with examples for phase (F), component (C) and degree of
freedom (F), Definition and significance of phase rule. Derivation of phase rule. Application of phase rule
o one component systems-water and sulphur, -modified form of phase mule to two component svstems.
Water—potassium jodide and lead-silver systems. Eutectic mixtures end their applications {etamples:
freczing mixiures, desilverizgation of lead by Patierson's method).

Solid state 6 hours
Crystalline state, Laws of crystallography. Symmetry clements in arystals, orystal systems, Weiss and
Miller indices. X-ray diffraction of crystals-derivation of Brage's equation, . Problems

Liquid crycstals-Types with examples. Applications
Superconducting solids-High temperature superconductors. Applications.
UNIT-1
Water Technology 3hours

Types of impurities present in water. Causes for the hardness of water. Permissible levels of jons present
in water. Treamment of water for domestic and Industrial purposes by the following methods.

1} Demineralization of waler by lon exchange method.

i) by reverse Osmosis method.

Nuclear and Radiochemisiry. Bhours
Mucleus: Strocture and stabality, binding energy calculations. Instability of the mucle:, radinactive decay
low, half life: numerical problems. Radioactive equilibrium, mdicsctive series. Antificial radivactiviry:
Muclear reactions induced by y-radiation,anpand d particles. Nuclear fission and fusion. Muclear
reactors, Breeder reactons, atomic energy programume in India Isotopes- ose of radio isotopes in acer
technigue, agnculiure, medicine, food preservation and Carbon datmg-Numerical problems.

Powder metallurgy Zhours
Advantages of powder metallurgy and its applications. Methods of production of metal powders.
production of Tungsten povwider from Walframile.

UNIT-111

Steel Shours
Iron-Carbon Phaze dingram, Austenite, Ferrite, Cementite and Peariite phases.

Alloy steels: Influence of 5i, Mo, Cr, Ni, Ti and W on the properties of Steel

Ferro alloys: Production of ferro chrome, ferro manganese, and fermo sibioon and their applications.
Carbon steel: classification. Heat treatment: hardening. case bardening. carbiding. nitriding, tempering
andd annealing,

Aldehydes and Ketones Shours
Nomenclatire. Preparabion of aldehydes: from acid chlorides (Rosenmund reaction), Gattermann-Koch
aldehyde synithesiz. Preporation of Ketones: From nitriles, from carbaxylic acids with alky] lthium, from
acid chlorides with metal alkyls

Mechanisms off Aldol condensation, Peakin condensation, Knoevemagel condensation, Benzoin
condensation and Acctal formation. General mechanism of condensation with ammonia and s
derivatives (NH—R: R = —NH;, —OH, ~NH-CO-NH:).

Reduction: Redoction by LiAIH,; and NaBH,. Mannich resction. Mechanisms of Clemmensen and WolfT-

Kishner reductions.
If b
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UNIT-IV

Carboxylic acids and their derivatives. 5 hours
Nomenclature. Preparation: Acid hydrolysis of nitriles with mechanism.

Acidio sorength (pK, values) - Effect of substituents on the strength of aliphatic and aromatic carboxylic
acids. (comparison of acidic strength of formic and acetic acids; acetic acid and monochloro, dichioro,
trichloro scetic acids ; benzose and p-nitrobenznic acid, benzoic ackd and p-aminobenzoic scid)
Reactions: Formation of esters, aod chlorides, amdes and anhydrides. Hell-Vollhardt-Zelinski reaction,
D??-baryhﬁmmdmmu&m (using LiAIH,). (afready inchuded under preparstion of alechols from
acid)

D and tri carbosylic acids: Action of heat an dicarboxylic scids {Oxalic to Adipic acids)
Reactions of tartaric acid and citric acid. {action of heat, reduction with HI).

Reactions of acid chlorides (hydrolysm, reaction with alcobol, ammensa and bthium dialkylcuprates)
Acid anhydrides (bydrolysis, reaction with alcohol, ammonia) Esters {alkaline hydrolysss, ammonolysis
and alcobolysis) Amides (hydrolysis, reduction, Hoffmann rearrangement). Mechanism of ester
hydrolysis - acid and base catalysed {acyl D-cleavage: B2, Aacl: alkyl O-claavage: Ay | mechanisms).
Tautomerism and Enolates 4 hours
Tautemerism in carbonyl compounds - KEeo-Epol tasutomerism. Acidity of a-dyydrogen sioms in
aldelydes, ketones and active methylene compounds (example dicthy] malonate, elthyl acamacetate and
acetyl acctonc). Proparstion of (from acetic aced) and synthetic apphcations of diethyl malonate
| preparation of monocarboxylic acids - butenoic agid, dicarboxylic acid - Adipic acid, unsamrated acids -
cinnamic acid, ketopes - bitanme, cyclic compounids - barbituric acid)

Prepamation of cthyl acetoacetate (from ethyl acetate). Synthetic applications of ethyl acetpacetate
{preparation of monocerboxylic acids - butanoic acid, dicarboxylhic acid -soecinie acud, unsaturated acids
= crotonic acid, ketones - butanong).

Environmental Chemistry 4hours
Depletion of czone in the straiosphere. couses and remedial measures, The green-house effect and s
:Emm.ﬁaidmiﬂ.ﬂnﬂmmﬂm Treatment of scwage and industrial cffluents, Disposal of
B nECHve wasios,

]
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B.5¢., - V Semester
Paper V

UNIT-1
Stercochemistry fhours
Elements of symmetry in chiral and schiral molecules, chirality, stercogenic centre, Fischer
projection fornmlae.
Enantiomers: Optical activity; use of +/—, &7 and D/L notations. Properiies of enantiomers, chiral
and achiral molecules with two stercogenic centers. Mese compounds. Cabn-lngold-Prelog
sequence riles: R, S system of nomenclatare.
Diasiereomers. Threo and Erythro isomers.
Racemisation amd resolution. Relative and absohile configuration.
Optical isomerism due io resincted rotation about single bonds- diphenyl systems.
Geometric isomerism: Determination of configuration of geometric isomers. Cis & trans, E, Z
system of nomenclature. Geometric ispmerism in oximes.
Alicyclic compounds; Conformations of four o eight membered cycloalkanes and disubstinuted
cyclohcaanes.
Bicylic systems: Nomenclature and conformations of decalins and norbornane.

UNIT-IT

Amines Shours
Classification. Preparation of alkyl and aryl amines-reductive amination of carbonyl compounds,
Gabriel phthalimde synthesis. Basioity of amines m agueous solation: Inductive, resonance,
steric and solvation effects on the basicity of amines. Reaction of amines as nucleophiles -
Methylation, quarternary salis, Hoffmann eliminstion with mechanism. Distinguishing reactions
of 19, 2® and 3° amincs.

Diazotization and synthetic applications of diazonium salts Sandmeyer's reaction. {conversion 1o
chlorobenzene, bromobenzene and benzonitrile), hydrolysis, reduction (to phenyl hydrazine and
aniline), coupling reactions o give azo dyes (p-hyvdroxyazobenzene and |-phenylazo-2-
naphthol).

Heterocyelie compounds 4hours
Introduction, classification, structurcs, resonance and aromatic character of furan, pyrrole,
thiophene and pyridine. Methods of preparation and reactions of pyrrole, furan, thiophene,
pyridine. Mechanism of electrophilic substitution reactions. Comparison of basicity of pyrrole,
pyridine and piperiding. Preparation and reactions of mdole, quinoline and isoquinoline.

UNIT-II

Chemistry of Natural Products 10hours
Carbohyvdrates: Introduction and classification.

Monosaccharides: Aldoses, structures of all the D-aldohexoses. Elucidatwon of open chain
structure of D-glucose Mechanism of mutarotation and anomeric effect Flucidation of ring
structure of D-glucose i detail.

Ketoses: Fructose, inlerconversion of glucose and fructose,

§
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Disaccharides: Glycosidic bond. Stoctures of maliose, lactose and sucrose-Haworth and
conformational structures,

Terpenes and terpencids: Occurrence, classification and isoprene mule. Elucidation of structure
and synthesis of citral and zingiberene Structures of limonene, menthol, a-terpineol, camphor, fi-
carotens, Vitamins-A and their uses.

Alkalaids: Introduction, classification and general characteristics. Structural elucidation and
synthesis of nicotine. Structures and uses of ephedrine, caffeine, cocaine, atropine, guinine and
morphine.

UNIT-IV

Spectroscopy of Organic compounds 8§ hours
UV-Visible spectroscopy: Intreduction. Chromophores and auxochormes; blue shift and red shift.
Graphical representation of spectra of |, 3-butadiene, benzene and Iycopene. Influence of
conpugation on UV absorption-Comparizon of UV spectra of acetone and methyl vinyl ketone.

IR spectroscopy: Introduction. Stretching frequencies of —OH (free and H-bonded), alkyl —C-H,
C=C, C=C, C-C, C=0 and C-0 groups (by taking suitable examples). Graphical representation
of IR spectra of benzoie acid and methyl benzoate,

NMR specirescopy: Basic principles of proton magnetic resonance: Muclcar magnetic spin
guantum number 1, influence of the magnetic field on the spin of nucle:, spin population,
saturation using radio frequency. Nuclear magnetic resonance.chemical shift (6 valoes), uses of
TMS as reference. Nuclear shielding and deshiclding effects. Equivalent and non-eguivalent
protons, Effect of electronegativity of adjacent atoms on chemical shift values. Spm-spm sphitting
and spin-spin coupling {qualitative treatment only).

Applications of NMR spectroscopy including identification of simple organie molecules.
Exampdes: Shiclding and deshiclding effects for (i) methane {ii) CH;—CI (iii) CH:CL (iv) CHCL.
Spin-spim couphing m (1) CCHCHO () 1,1,2-tnchloroethane (m) CH3CH:CL

Industrial Organic chemistry 5 hours
Syarhetic dyes: Introduction and classification. Colour and constitution. Synthesis of congo red,
malachite green, alizarin and indigo.

Prugs: Chemotherapy, classification of drugs. Synthesis and uses of paracetamol, diclolenac,
ranitidine, sulphanilumide and chioramphenicol.

Introduction to Green Chemistry: Principles of Green chemistry and its application to the
synthesis of paracetamal.

y 5
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B S¢., -V Semester
Paper V1

UNIT-I

Electrochemistry 1 10 hours
Review of electrolvies and Conductance related terms

Methods of determination of molar conductance. Conductometric titrations (only acid-base type).
Transport numbers; definition ~ determination by moving boundary method. Causes of abnormal
transport pumbers observed in certain systems. lonic mobility. Problems on transport mumbers.
Conductivity of water,

Kohlransch's law and its applications: (i) evaluation of A. from A, and A (ii) evaluation of
degree of dissociation of & weak electrolyte (i) evaluation of A.of a weak electrolyie (iv)
determination of solubility from conductance of saturated solutions of spanngly soluble salts
[AgCl and BaS0y). Problems based on these,

Limitations of Arrhenius theory: qualitative account of Debye-Huckel theory, Debye-Huckel-
Omsagar equation for agueous solutions of 1:1 electrolytes. Verification of DHO equation.
Galavanic cell: conventions of representing galvanic cells-reversible and reversible cells,
derivation of Mernst equation for single electrode potential (free energy concept),

UNIT-1I
Electrochemistry 11 5 hours
Weston-cadmium cell: Determination of emf of a cell by compensation method. Determination of
E® of Zn/Zn™" and Cuw/'Cu* electrodes.Liquid junction potentials, elimination of liguid junction
potentinl
Types of electrodes: Metal and gas electrodes (chlorine), metal'metal insoluble salt electrodes,
redox electrodes. Relorence clectrodes-standard  hydrogen  electrode, calomel electrode,
quinhydrone elecirode and plass elecirode. Determination of pH uosing these electrodes.
Numenical problems.

Concentration cells: (i) emf of concentration cells (i) determination of solubility of sparingly
soluble salts and numerical problems. Redox electrodes, emf of redox electrodes. Podentiometric
titration involving only redox systems.

Tonke equilibria 3 hours
Hydrolysis of sals of weak acids and weak bases.lonic product of water. Relationship between

Kb Kuy K and Ky Degree of hydrolysis and its relationship with K. Effect of temperature and
dilution on degree of hydrolysis. pH of salt solutions, Problems.

Common-ion effect, buffers, buffer action and buffer capacity, pH of buffers. Henderson's
equalion and s dervation. Solubility product and jonic product in precipitation and in
qualitative analysis.

Analytical and biological applications of buffers.

Theories of indicators.

a
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UNIT-ITT

Physical properties and Molecular structures 5 hours
Polarization and orientation of dipoles i an electric ficld. Dipole moment. Induced dipole
moment (experimental determination of dipole moment not inchuded) Clavsius-Mossotti
equation {only statement ). Dipole moment and structure of molecules {planar and non-planar).
Magnetic properties-paramagnetic, diamagnetic and ferromagnetic systems. Electrical propertics
of solids: types of solids-metals, insulators and semiconductors. Pyroelectricity, picroelectnicity,
ferroclectricity, mverse piczoelectricity. Thomson effect, Secheok effect and Peluer effect-
definition with examples.

Chemical Spectroscopy | 5 hours
The mteraction of radiabon with matter. Regions of electromagnetic spectrum and associated
spectroscopic lechnigues.

Origin of mobecular spectra; Bom-Oppenheimer approximation.

Rotational spectra of diatomic molecules: Relationship between internuclear distance and
moment of inertia. Expression for rotational coergy. Numerical problems. Criterion for
absorption of radiation-selection rule.

UNIT-TV

Chemical Spectroscopy Il 4 hours
Vibrational spectroscopy: Hooke's law- Expression for the frequency of SHO-force constant
and its significance. Expression for vibrationul energy levels of SHO. Zero pomt energy.,
numerical problems. Degree of freedom of polyatomic molecules— modes of vibration for C0,
and H;O molecules.

Raman spectroscopy: 3 hours
Concept of polarisability. Pure rotation, wvibration, gualfative study. Stokes and anti-Stoke’s
lines-selection rules.

Advantages of Raman spectroscopy over IR spectroscopy.

Electronic spectroscopy: Potential energy curves for bonding and antibonding molecular
orbitals. Electronic transitions —qualitative description of non-bonding orbitals and transitions
between them. Selection rules amnd Franck-Condon principle.

Electroanalytical Methods 5 hours
Voltammetry al a dropping mercury clectrodes (DME)-Types of current oblamed a1t DME.
llkovic equation and its applications. Current -potential relation for a cathodic process — half
wave potcntial.

Crclic  Voltammetry-Principles-Experimental set up-Ouantiative analysis, determination of
diffusion coefficients.




B.Sc., - VI Semester

Coordination and Organometallic compounds | 10 hours

Coordination compounds, ligands and their classification (mono, bi, tri, tetra, penta and hexa
dentare ligands) and ambidentate ligands, coordination number, nomenclature of coordination
compounds m detail. Theories of structure and bonding (Explanation for the formation of
complexes by Wﬁhﬂ'sThmr}'h:dmﬂnndiulimjmhml.EﬁHmh, Valence bond theory-
postalates, low spin and high spin complexes with examples, limitations of VBT, Crystal field
theory (octahedral, tetrabedral and square planar complexes). Crystal field splitting and crystal
field stabilization energies, limitations of CFT, Magnetic properties of [CoFg], an[NHsh]"
[Fe(CN)]", [Fe(CN)sl". Spectral properties of [Ti(H.0M]", [Co(H:ONI", [CoCLI™.
Isomersm-Structural: jonzation, linkage, hydrate and coordination isomerism with cxamples.
Slerevisomerism-geometrical and optical isomerism with examples.
Organometallic mnwunds — ligands, classification (hapticity). Synthesis and structure of
K[PECly{n’-C:Hy)] amd [Fe(n® - CsHs)),

UNIT-I1

Coordination and Organometallic compounds I1 4 hours

Metal carbonyls — Cr{CO), Cox COY, Mng{CO)iy; eighteen clectron rube and its deviations with
examples.

Applications of coordination/organometallic compounds: cis-platin in cancer therapy, Na:Ca
EDTA in the treatment of heavy metals (Ph, Hg) poisoning, Wilkinson’s Catalyst in alkene
hydrogenation, Monsanto acetic acid process.

Indostrial Materials | 6 hours
Refractories: Properties, classification, determimation of PCE values.

Abrasives — defimition and classification with examples, applications, hardness, mamufacture and
mmporiance of carborundum and tungsien carbide,

Glass: Properties, types, manufacture of soda glass. Composition and applications of
barosilicate, metallic glass, optical glasses and polycarbonate plass, safety glass, fire and bullet
proof glasses.

Ceramics: Raw materials and ther roles, varieties of clay, production of ceramic ware, glzing,
ceramic insulators.

Cement: Raw matenals grades, manufacture of Portland cement (by wet process), setting of

cement.

UNIT-1TI
Industrial Materials [1 7 hours
Paints and Varnishes: Constituents of oil and emulsion pamts and their role, constituents of

varnishes.

Lot
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Levels of organizations of Protein: Primary structure, Secondary structure (a-helix, mple helix
cg., Collagen and [-pleated sheet), tertlary structure and forces stabilizing o, quaternary
structure.

Denaturation and renaturation: Thermal renaturation-Aufinsen’s  experiment  with
ribonuclease,

Classification of proteins based on structure, composition and biological function (enzymes,
hormones, transporn agents, antibodics, structural materials with examples),

NUCLEIC ACIDS Jhours
Types—Components of nocleic acids, bases, nuclessides and nuclestides with structures. Partml
structure of polynucleotide.

Structure of DNA (Watson-Crick model) and RNA. Biological roles of DNA and RNAs.

HORMONES Zhours
Pefinition.

Classifieation - a) amino acid derivatives (epinephrine and thyroxine); b) peptide {oxytocin and
vasopressin) and polypeptide hormones (insulin and glocagon); c©) Sterod hormones
{progesterone, testosierone) with fanctions.

Role of msulm and glucagon in glucose homeostasis.

Mediators of hormone action - Ca’ | cyclic AMP.

UNIT-ITI

ENZYMES 4hours
Introduction, Holo enzyme (apo enzyme and co enzyme). Active site, specificily.

Classification of enzymes (EC code number not required).

Enzyme substrate interaction- Fischer and Koshland modets.

Enzyme kinetics-factors affecting rate of enzymatic reactions - enzyme concentration, substrate
concentration, pH and temperature (mention M. M. equation).

Allosteric enzymes-definition and example

Enryme inhibitions-Competitive, noncompetitive and uncompetitive inhibition with one
example for cach

BIOLOGICAL OXIDATION dhours
Biocnergetics- Introduction-siages of cnergy transformation. Excrgonic and endergonic
reactions. Relationship between 20 and Keg.

High energy phosphates—definition, examples, structural features of ATP that makes ATFP a
high energy phosphate (clectro static repulsion, opposing resonance, solvation of ATP).
Examples of high énergy phosphates other than ATP. Energy coupling in biological reactions
{ explain the concept with suitable examples).

Biological oxidation — comparison of oxidation with combustan using glucose as an example.
Redox potentials of some binlogical important half reactions, Caleulation of energy vield from
biological redox reaction {oxidation of NADH by oxygen, reduction of acetaldehyde by NADH).
Mitochondnal  clectrotrunsport  chain, oxidative  phosphorylation.  Sohstraie  Jevel

phosphorylation.
Sed
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B.Sc., - VISEMESTER
Paper - VHI

UNIT-1

INTRODUCTION TO BIOCHEMSITRY 2hours
Contributions of Lavosier, Wohler, Emil Fischer, Lows Pasteur, Embden, Meverhof, Parnas.
Hans Kreb, Michaclis and Menton, Watson and Crick, Chargaff, H.G. Khorana, Knoop, Pauling,
Hopkins and Miescher. Elemental and biochemical composition of living organisms. Role of
water i biochemical systems (mention the propertics of water which makes water a solvent of
life].

CARBOHYDRATES dhours
Structure and biological imponance of derivatives of monosaccharides.

Amine sugars : [-D-glicosaming, galactosamine and ther N-acetylated forms: N-
acetylmuramic acid (NAMA); N-acetyineuraminic acud (NANA)

Sugar acids—structure and biological importance of D-gluconic acid, D-ghucuromic acid and [>-
glucaric acid

Sugar phosphates—structure and biological tmportance of Glucose-6-P, Fructose-6-P, Fructose-
I,6-di-P, B-D-ribose-5-P and f-D-deoxyribose-5-P,

Structure and biological importance of oligesaccharides — wsomaliose, cellobiose, trehalose.
Polysaccharides - source, comparative account of partial structure and biological function of
starch, glycogen, cellulose, chitin and msulin,

LIPIDS 4hours
Introduction, Classification.

Fatty acids—definition, classification as saturated and unsaturated with examples and structure
{lauric, myristic, palmitic, stearic, oleic, linoleic, linolenic and arachidomic acids ). Essential
farty acuds - defimition with examples

Triglycerides—Structure of simple and mixed glycerides, propertics of tnglycendes- acid and
alkal hydrolysis, saponification number and its significance, iodine oumber and its significance,
rancidity { oxidative and hydrolytic), biological impartance of tnglycerides

Phosphoglycerides - general structure of 3-So-phosphatidic acid, hpid bilayer {as in cell
membrane), micelles, liposomes and its apphications, structure and biological importance of
lecithin, cephalin, phosphatidylserine, phosphatidylinositol

Cholesterel — definition, types (HDL, LDL and VLDL)

Sphingolipids—structure and biological significance of ceramide.

UNIT-11

PROTEINS Shours
g-amino acids: Introduction, structure, clissification on the basis of polarity of R-groups,
esscntial and non essential amino acids, onic propertics and reactions of amine acids with
alcohol, nitrows acid and Ninhydrin.

L
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Fuels: Characteristics, Calorific valre and its determination using bomb calorimeter, Coal-
Varicties, Gaseous foels-advantages, constituents and their significance, production of Coal gas
and composition of LPG. Octane number.

Explosives: Clazsification, preparation of dynamite and TNT.

Propellants: Characteristics, classification and their applications.

Bioinorganic Chemistry 3 hours
Essential and trace elements in biological systems with reference to Na', K™ Ca®’, Fe™', P, Cu, V
mﬂHLWhmhmawﬁWﬂmﬁmhhmﬁhhlmmmhbhlﬂdchhﬂﬁIy"
Role of cobalamin (vitamin-Bycoenzyme) in living systems,

UNIT-IV

Chemistry of Newer maierials 10hours
Conducting polymers: Introdoction, definition and examples-polyaniline, polyacetylenc.
Mechanism of conduction. Qualitative treatment of doping,Properties: elasticity with high
electrical conductivities, Engineering and biological applications.

Super conductors: Introduction, definition, typel, type 2 and atypical Preparation of high
temperature  super conductor-YBa;Cuy0,. BCS theory (gualitative treatment only) and
general applications of high temperature super conductors.

Fullerenes: Introduction, definition, preparation and solation of Cg. Structure and Chemical
reactions  {redox  reactions, clectrophilic  aromatic  substitution  and  bromiation)  of
Co Cominercial uses of Cgg Carbon nanotubes-Introduction, definition, examples and structure.
Nanomaterials: Introduction, definition snd electronic structure.  Different methods of
production: Sol gel synthesis, inert gas condensation, mechanical alloying (ball milling), plasma
synthesis, electrodeposition, and general applications.

mcuﬂqgﬂ of M?«
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BIOCHEMICAL TECHNIQUES Zhours
Principle and applications of

s Paper chromatography and TLC.

= Electrophoresis—cellulose acetate membrane electrophoresis and PAGE.

UNIT-IV

METABOLISM thours
Catabolism and anabolism (explanation with an example) — Carbohydrate metabolism,
glycolysis, fate of pyruvate. TCA cycle, energetic.

Gluconeopenesis—definition, synthesis of glucose from lactate,

Fatty acid metabolism—activation of fatty acids, role of camitine, p-oxidation pathway,
energetics.

Protein metabolism—gencral aspects of amino scid degradation — transamination, deamination
and decarboxylation. LUrea cycle.

MOLECULAR BIOLOGY 4hours
Central dogma of molecular biology—semi conservative replication and mechamsm of DNA
replication, transcription, translation.

DNA finger printing — Definition and its applications.
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FIRST SEMESTER .

I : a .

SECOND SEMESTER

I | [Managenal Economics

THIRD SEMESTER

L1} a) Economics of Infrastruciure or

. b) Monetary Economics

FOURTH SEMESTER

1 a) Internalional Business Environmean!  or

bl Public Economics

FIFTH SEMESTER

v [Corporate Economics [Compulsory)
Electives

a) Mathematics for Economists

b) Rural Development & Cooperation

c) Economics of Tourism

SIXTH SEMESTER

Vi Human Resource Management (Compulsory]

a) Statistics for Economists

b} Kamataka Economy

c) Hospitality Economics
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