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Scheme of Examination
B.Sc. (Pass Course) Part-111

The number of paper’s and the maximum marks for each paper together with
the minimum marks required for a pass are shown against each subject separately. It
will be necessary for a candidate to pass in the theory part as well as the practical part
of a subject/paper. Wherever prescribed separately. Classification of successful

candidates shall be as follows :

First Division 60% } of the aggregate marks prescribed at (a) Part first
Second Division 48% Examination excluding those obtained in the
compulsory subject (b) Part Second Examination (c)

Part Third Examination taken together.

All the rest will be declared to have passed the Examination. If they obtain a
minimum pass marks in each subject viz 36% No division shall be awarded at the Part

First and Part Second Examinations:
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Scheme
Paper | Exam: 3 hours duration ‘Min Pass marks: 12 Max. Marks : 33
Paper 11 Exam: 3 hours duration Min Pass marks: 12 Max. Marks : 33
Paper 111 Exam: 3 hours duration Min Pass marks: 12 Max. Marks : 34
Practical Exam: 4 hours duration Min Pass marks: 18 Max. Marks : 50

P:aper I: Quantum Mechanics and Spectroscopy
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Work

Zaa 4 7‘»1»0 hours Lecture per week

Scheme of Examination: First question will be of nine marks comprising of six short
answer type parts each with answer not exceeding half a page. Remaining four
questions will beset with one question from each of the unit and will be of six marks
each. Second to-fifth question will have two parts namely (A) and (B) each carrying
three marks. Part (A) of second to fifth question shall be compulsory and Part (B) of

these questions will have internal choice.

Unit - I : Evolution of quantum physics

L. Difficulties ol classical iechanics to explain: the black-body emission spectruin,

i heq,l;of solids. Plank quanta concept and radiation law, Photo electric effect

JpHaase § &xplanations. Compton effect, De-Broglie hypothesis, diflraction and
'intc;'fér'edc&.e’xpcrimems of particle (Davisson-Germer experiment).

2. Uncertalnty principle: position and montentum, angle and angular momenting,
energy and time. Application of uncertainly principle: (i) Ground statc energy of
hydrogen atom, (ii) ground state encrgy of simple harmonic oscillator. (iii). Natural
width of spectral lines, (iv) Non-existence of electron ‘in nucleus.

i Operators linear operators, product of two operators, commuting and non-

commuting operators. simultaneous eigen tunctions and ergen values. orthogonal

wavcfunctions  Hermnian operators. their cigenvalues. Hermitian adionnt operalors.
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eigenvalues and eigenfunctions; expectation values of operators: position. momentum,
energy; Ehrenfest theorem and complementarity, Concept of grovp and phase
velocity, wave packet, Gaussian wave packet, bra-ket notation.

Unit - 11 : Schrddinger wave equatign and its solutions
I. Schrodinger wave equation: general equation of wave propagation, propagation of
matter waves. (ime dependent and time-independent Schrddinger equation,
wavefunction representation (y), physical meaning of w. P,‘opcrtics and conditions on

w, postulates of wave mechanics, operators, observable and measurements;

probability current density.

Tlme independent Schridinger equation, stationary state solution, one dimensional
: arucle in one dimensional box, engenfuncuons and eigenvalues, discrete
/ ls generalization into. three dimension and degeneracy of energy levels,

‘ -i :g‘#a potential well and barrier, step potential, penetration through rectangular
baﬁief, reflection and wansmission coefficients, barriers with special shapes
(graphical representation), quantum mechanical tunneling (alpha decay).

Unit — III : Schrddinger equation solutions in special cases

1. Symmetric square well potential, reflection and U-:msmi&sion coeffjcients, resonant

scattering; Bound state problems: particle in one dwmensxonal infinite potential well
and finite depth potential well, energy eigenvalues and c:genﬁmctlons transcendental
equation and its solution; Simple harmonic oscillater, Sch)rodmgcr equation for simple
harmonic oscillator and its solution, eigenfunction, cigenvalues, zero point energy,
quantum and classical probability density, parity. sym ﬁwétric and antisymmetric wave
lunctions with graphical representation. |

‘;Schrodlnger equation in spherical coordmaxcs Schrbdmger .equation for one

) ¢m tn spherical coordinates, separation into radial and angular variables,
i ‘rﬂdm) equation and angular equation, qualitative discussion of spherical
harmonics, series solution and encrgy cigenvalues, stalionary state wavelunction.
Wave-functions of H-atom for ground and first

exciled slates, average radius of H-atom, Bohr cormrespondence principle, orbital
angular momentum and its quantization, commutation relation. eigenvalues and
cigenfunctions,

UNIT 1V: H-atom, Atomic and Moulecular spéctroscopy

I Enerey devel derivation for H~alom.‘quanlum features of hydrogen specira and

hvde seer bhe spectras Stern-Gierlach experiment, clectron <o, spin magneh.
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moment. spin-orbit coupling. qualitative explanation of fine structure, franck-Hertz
experiment. Zeeman effect. normal Zeeman splitting, Qualitative underyanding about
Stark effect.

2. Absorption and emission spectroscopy, its block diagram, brief expigpation about
function of each elements and it's limitations; single beam spectrophoton,eter.

3. Molecular spectroscopy: concept of rigid rotator, rotational energy levels. rotational
spectra. selection rules, intensity of spectral lines, isotopic effect; Vibrgional energy
levels. vibrational spectra, selection rules, isotopic effect, effect of anhammonicity in

vibrational spectra, vibrational-rotational spectra of CO and HCl molecules.

i nﬂ' ths, Introduction to Quantum Mechamcs 2nd edition.

' 2 R. "Sh: ,kar’ Principles of Quantum Mechanics, 2nd edition.

3. Arthur Beiser, Perspective of modem Physics, 6th edition.

4. AK Ghatak and S Lokanathan, Quantum Mechanics: Theory and application.

5. HS Mani, GK Mehta, Introduction to modern Physics.

6. C.N- Banwell and EIM. McCash, Fundamental of Molecular Spectroscopy, 4th
edition.

7. H.E. White, Intoduction to atomic physics,

Paper I1I: Nuclear and Particle Physics

Work Load: Two hours Lecture per week

'_ igbiE mination: First question will be of nine marks comprising of six short

: answcr lype“ parts each with answer not exceeding half a page. Remajning four

questions will be set with one question from each of the unit and will be of six marks
each. Second to fifth question will have two parts namely (A) and (B) each cari')'ing
three marks. Part (A) of second to fifth question shall be compulisory and Part (B) of
these questions will have intemal choice.

UNIT - 1

Properties of Nucleus : iscovery of Nuclens, Ruttherford Scattering. Constituents of the

Nucleus, Mass, Charie. Stze, Nuclear Density. Charge Disiribution, Telstadier's experimen.




Nu.clcar Angular momentum, Nuclear Magnetic Dipole Moment, Electric Quadrupole
40mcm Spin. . Isospin, Wave Mechanical Properties: Parity and Suatistics, Classification
ofNucIc Mass Defect ynd Binding Energy, Packing Fraction, Mass Spectrograph.

Nuclear Forces: Propenes of Nuclear Forces. Yukawa Meson Theory, Nuclear Potential.
Nuclear Models: Segre Chart, Liquid Drop Model, Semi Empirical Mass Formula,
Condition of Stability, permi Gas Model, Evidence for Nuclear Shell Structure, Nuclear

Magic Numbers and Basijc Assumptions of the Shell Model.

UNIT - 2
Radioactivei!Decays: Ajpha Decay-Basics of a-Decay Processes, Theory of B-Emission
Spectruny G, mow Factor, Geiger Nuttal Law, Range of Alpha Particles,
gigy Kinematics for p-Decay, B-Decay Spectrum, Positron Emission,

, }%lﬁli’s Neutrino Hypothesis.

Gamma Dcmy- Gamma Ray Emission and chmatxcs, Internal Conversion

Applications of Radioactivity

Nuclear Fission and Fusjon: Nuclear Fission, Spontaneous Fission and Potential Barrier, its
Explanation by Liquid Drop Model, Chain reaction, Controlled chain reaction, Four Factor
Formula, Nuclear Reactors, Classification of Nuclear Reactor, Uncontrolled Chain Reaction,
Nuclear Fusion. Energy released in Nuclear Fusion, Fusion in stars.

Nuclear Reactions: Types of Reactions, Conservation Laws, Kinematics of Reactions, Q-

Value, Threshold Energy. Reaction Rate, Reaction Cross-Section.

) UNIT -3
Interaction of Nuclear Radiation with Matter: Energy Loss by Heavy Charged Particles in
Matter , ln'er.?cnon;of Electrons with Matter, Range of Charged Particle, Bremsstrahlung,
Chere) Fg '
Radiatioh- {
Proportional Countcr Geiger Muller Counter, Current mode and Pulse Mode Operation of

i, Gamma Ray Interaction With Matter.

folrs: Gas fi llcd detector, Avalanche, Geiger Discharge, lonization Chamber,

Detectos.
Particle Accelerators: lon source, Van-de-Graff Accelerator (Tandem Accclerator), Linear

Accelerator, Cyclotron. Synchrocyclotron. Betatron, Proton Synchrotron

UNIT - 4
Elementary Particles: Necessily of high energy 10 discover e¢lemeniary constiluents.

histonical introduction 1o discovery of elementary particles (elcclmn‘ positron, neutrinaos,

7 .a}asthan
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strange mesons, charm quark, intermediate vector bosons, bottom quark, top quark and

- !?‘:ggs poson) Elementary particles and their quantum numbers (charge, spin, parity, isospin,

strangeness, etc.), elementary particles included in the standard model.
Fundamental Interactions : Four t)/bes of fundamental forces. Symmetries and
Conservation Laws, Diescrete symmctriés C, P, and T invariance. Application of symmetry
arguments to particle reactions. Parity non-conservation in weak interaction, CP violation.
Quark Model : Flavor symmetries, Gellmann-Nishijima formula, the eightfold way, Quark
model. Octet Diagram for Mesons andearyons, Concep: of Quark model, the November

Revolution, Baryon Decuplet, Color Quantum Number and Gluons.

Suggestc;i'ﬂooks !
| ! ticle Physics, W. E. Burcham and M Jobes, Addison Wesley Longman
fnc. | |
Nuclear and Particle Physics, Brian R Martin, John Wiley & Sons.

Introduction to Nuclear and Particle Physics, Das and Ferbal, World Scientific.

Elements of Nuclear Physics, Walter E. Meyerhof, McGraw-Hill Book Company.
Introductory Nuclear Physics, Kenneth S. Krane, John Wiley & Sons.

Introduction to Elementary Particles, David J. Griffiths, John Wiley & Sons.

Radiation Detection and Measurement. G.F. Knoll (John Wiley & Sons)

Imiroduction to Nuclear and Particle Physics, V. K. Mittal, R. C. Verma, S. C. Gupta, PHI

L PN ewm e W N

Concepts of Modern Physics, A. Beiser, McGraw-Hill Book Company.

Paper IH: Solid State Physics

, ZWP hours Lecture per week

| Scheme of Examination: First question will be of tcn marks comprising of five short
answer type parts cach with answer not exceeding half a page. Remaining four
questions will be set with one question from each of the unit and will be of six marks
cach. Second to fifth question will have two parts namely (A) and (B) each carrying
three marks Part {A) of second to fifth question shall be cbmpulsory and Part (B) of

these questons will have intermal choice.

Y ajdsthan
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Unit ]

&ondmg in Solids and Crystal structure:
Force between atoms. lonic bonds, Covalent and meyllic bonds, Vander waal’s and

Hydrogen bonding. Periodicity in lattices, Basis, lattice point and space lattice, Translation
vectars. Unit and primitive cell, Crystal systems, Packing fractions for Simple Cubic (SC),

Body Ceatred Cubic (BCC), Face Centred Cubic (FCCj and Hexagonal lattice structures,

Bravais space lattices.

Crystallography and Diffraction:

Direction. planes and miller indices in a crystal lattice, Recjprocal lattice and its significance,
Lonversndh «of SC and FCC structures in reciprocal lattice frame, Concept of crystalline,
poli‘t? I amorphous materials, X-ray diffraction by solids: Laue and Braggs
cquation,’ A ,crystals by X-rays: FWHM, Sherrer foymula and Lattice Constants (for
simpie cubsic structure), Electron and Neutron diffraction (qualitative).

Unit I
Band theary of solids:
Formation of bands, Periodic potential and Bloch Theorem, Number of states in the bands,
Kroning Penny model, Brilliuon zones, Crystal momentum and physical origin of effective
mass, Negative Effective Mass and Holes, Energy dispersion relations: weak and tight

binding.

Semiconductors:

Encrgy band Slruclurcs in Insulators, Conductors, Semiconductors. Concept of Direct and

Irdircct
\fubll[ :I ifie " -cémers Hall Effect in semiconductors: Hall coefficient, Mobility, Chargc
Conducuvnry and Hall angle.

Unit [11

c.arner conccntra

Thermal propertics of Materials:
Elastic waves. Phonon, Phonon dispersion relations in mopoatomic and diatomic linear

latiice. Lattice heat capacity. Classical theory of specific heyr, Dulong-Petit’s law, Einstein

and Debye ™ theory of specific heat of solids and limitativps of these models. concepi of

Thermoelecine Power
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Electrical properties of Materials:
- &% de-Loyentz theory. Sommerfeld’s Model, Thermal conductivity, Electrical conductivity,

Wideman,.Franz relation, Thermionic Emissioh, Escape of electrons from metals, Hall

Effect in Metals, Density of states.

Unit IV
Magnetic properties of Materials:
Classification ©f Magnetic Materials. Origin of Atomic Magnetism, Classical Langevin
Theory of ¢ia - and Paramagnetic Domains. Quantum théory of Paramagnetism. Curie’s law,
Weiss's Theory of Ferromagnetism. Concept of Domain Wall, Magnetostriction,

Heisenberg’s Exchange Interaction, Relation between Exchange Integral and Weiss Constant.

bt ires of superconductivity: Critical Temperature, Critical magnetic field.
Meissner effect. Type 1 and type II Superconductors, London’s Equation and Penetration
Depth. Isotgpe effect. Idea of BCS theory (No derivation); Cooper Pair and Coherence
length. Josephson Effect (No derivation) |

Reference RBooks
1. Introduction to Solid State Physics— Charles Kittel (Wiley Publication)
2. Elementary Solid state Physics-----M. Ali Omar (Pearson Education)

3. Elements of X-rav diffraction-—-B. D. Cullity (Prentice Hall)
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- Practicals _
Teaching | 4 hrs/week ' .
Max. Marks Duration’ ‘Min. Pass Marks
50 5 hrs. )8

lota) number of experiments to be performed by the studeats

during the session should be 16 selesting any 8 from each section

'...3

10.

12

bos

w?
~

wd

Section-A
Determination of Planck’s constant by photo cefl (retarding
‘potential method usmg optical filters, prefmb!y five wave
length).
Determination of Planck sonstant using selar cell,
Determination of Stefan’s censtant {Black body method)
Study of- the temperature duperidence of resistance of a seni-
canductor (four probe-meiicd).
Study of Jetline specteum avith the help of grating and spec-
tronteter and-ortinarybualbdjght;
Study of oharacteristics of.a+GM tounter and verification. of-
inverse squarc law for-the seme3trength of a radioactivessaurce.
Study of f-absorption.in Al-feil using GM Counter,
To find the magnetic susceptibility of a paramagnetic solution
using Quinck's method. Also.find the ionic molecutar susceptibil-
ity of the ion andmagnetic moment of the ion-in terms of Bohr
‘magneton.
Uetermination of coefficient-of rigidity as # fursticn of -tem-
peratiire using-torsiounl osciliator (resonance method).
Su:dy of polarivation-by. reflestion from a glass plate -with the
belp of Nioliol's:prisin:and photo.cell and verification of Brewster
law-and. iaw ofMalus.
e/ measuremant by tslical Method,
nleasurenient of magnetic-field using ballistic galvanometers
sl search coil. Study of variation-of magnetic fi cld of an elec-
tromagnet with curvent.
Vlmwremem of tlectrlc charge by Millikan's oil drop method..

Section-B
Siudy of & R-C transmission line at 50 Hz

. ‘Study ol’a L.-C transmission line

(i) a¢ fixed frequency.
(ii) ai variable frequency.
Sty of resouance in an LCR cirguit (using air core inductance

and damping by metal plaie) . 7
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(1) at fixed frequency by varying C, and

(i) by varying frequency.
4. Study of the charactéristics of j juaction diode & Zeuer diode.

‘S.. Study of

(D) Recovery time of junction diode and point contact diode.
(ii) Recovery'time asa ﬂmction of frequency of operation and
‘switching current.

6. To design Zener regulated power supply and study the regula-
tion.with various loads,

7. To study the characteristics of a field effect transistor (FET) and
design/study amplifier of finite gain (10).

8. To study the frequency response of a transistor amplifier and
obtain the input and output impendence of the amplifier.

9. To design and study of an R-C phase shift oscillator and meas-
tre output impedence (frequency response with change of com-
porenf of R and C).

10, To study a voltagc multiplier cucmt 1o generate- high voluge
D.C. from A.C.

11, Jsing disscete comg.-onmts, stady OR,-AND, NOT logic gates,
compare with VTL inwgrated eircuits (1.C.'s). -

12. Application of operational amplifier (OP-AMP) as : Minimum
two of the foilowing oxercises—(a) Buffer (for accurate voltage
measurement) {b; invertivg amplifier (c) Non bwcrtmg xmpl;-
fier (d) Summing amphf' ier. 7

/%a/
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4 CHEMISTRY
l *  Scheme
Max Marks: 150 .
Duration (hrs) Max. Marks Min. Pass Marks

Paper | 3 33

Paper-11 3 33 36
Paper-11 3 34

Practical 5 50 18

Note: Ten {10) questions are to be set taking two (02) questions from each unit. Candidates have
to answer any 5 questions selecting at least one question from each unit.

CH-301 Paper-1 : Inorganic Chemistry
(2 hrs or 3 periods/ week)

Unit-1

ids and Bases (HSAB):
Classmcérti S s:and bases as hard and soft. Pearson’s HSAB concept, acid-base strength
and hardness "4nd | softness. Symbiosis, theoretical basis of hardness and softness,
electronegativity and hardness and softness. ° - o

Hard and Sg

Unit-II
Metal-ligand bonding in Transition Metal complexes:
Limitations of valence bond theory, an elementary idea of crystal-field theory, crystal-field
splitting in octahedral, tetrahedral and square planar complexes, factors affecting the crystal-field
parameters.

Magnetic properties of Transition Metal Complexes:

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

Unit-Iil
Electron spectra of Transition Metal Complexes:

Types of electionjc- tmnsnltnons selection rules for d-d transitions, gectroscop:c ground states,
spectrocherighlisse ks, Qrgel energy level diagram for d' and d” states, discussion of the
electronic speg 1(}120)61 complex ion.

Thermodynamiic and Kinetic Aspects of Metal Complexes:
A brief outline of thermodynamic stability of metal complexes and factors affecting the stability,
substitution reactions of square planar complexes.

Unit-IV
Organometallic Chemistry:
Definition, nomenclature and classification of organometallic compounds. Preparation,

£ [Kg@__\
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proverties, bondins ‘and applications of alkyls and aryls of Li, Al, Hg, Sn and Ti, a brief acconr,
of riv-alethylenic complexes and homogeneous hydrogenation, magonuclear carbonyls and the

nat@f bonding in metal carbonyls.
‘ Unit-V

Bioinorganic Chemistry: . .
Essential and trace elements to Biological processes, metalloporphyrins with special reference to

haemoglobin and myoglobin. Biological role of alkali and alkaline garth metal ions with special

"reference to Ca®* Nitrogen fixation. ' :

Inorganic Polymers:
Silicones and phosphazenes as examples of inorganic polymers, nature of bonding in

triphosphazenes.

CH-302 Paper-Il : Organic Chemist
(2 hrs or 3 periods/week)

2y Unit-1
e onance (NMR) Spectroscopy:

_ etic ‘fesonance (IH-NMR) spectroscopy, nuclear shielding and deshielding,

chemical shift and molecular structure, spin-spin splitting and coupling constants, areas of

signals. Interpretation of NMR spectra of simple organic molecules such as ethyl bromide,

ethanol, acetaldehyde, 1,1,2-tribromoethane, ethyl acetate, toluene and acetophenone. Problems

* pertaining Lo the steucture clucidation of simple organic compounds using NMR data.

Organic Sydthesis via Enolates: Acidity of a-hydrogens in reactjve methylene compounds,
atkylation of diethyl malonate and ethyl acetoacctate. Clajsen condensation, Keto-
enoltautomerism in ethyl acetoacetate. Synthetic applications of ethy] acetoacetate and malonic

ester.

Unit-I1
Heterocyclic Compounds
Introduction: Molecular orbital diagram and aromatic characteristics of pyrrole, furan
thiopheneand pynidine. Methods of synthesis and chemical reactions with particulur cmp’hasis o(;
the mechanism of electrophilic substitution. Mechanism of nucleophilic substitution reactions in
pyridine deriv ';j"p@.’eC@n{parison of basicity of pyridine, piperidine and pyrrole.
H ] H

il

. T3 -‘f'_=x.J gt
indole, quinoline®

f d fjive-. and .six-mcm’!_:ered heterocyles. Preparation and reactions of
Isoquinoline with special reference to Fisher-indole synthesis, Skraup

- synthesis.and Bischler-Napieralski synthesis, Mechanism of electrophilic substitution reactions

of indole, quinoline and isoquinoline.

Unit—II1

Carbohydrates
Classification and nomenclature, Monosaccharides, mechanism of osazone formation. Epimers
anomers and mutarotation Interconversion of glucose and fructose, chain lengthening and chain

Dy. Registrar
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’ chorte}xi{"nﬁ / ses Erythro and threodiastereomers. Conversion of glucose into mannose.
ceatiguration of monosaccharides. Determination of ring size of monosaccharides. Formation of
gl;v g’* ‘des, ethers and esters. Cyclic structure of D(+)-glucose and fructose. Structures of nbose

and deoxyribose.
Nomenclature and structure of disaccharides (maltose, sucrose and lactose) and polysaccharides

_ (starch and cellulose); Glycosidic linkage. :
Unit-1V )

‘ Amino Acids, Peptides, Proteins and Nucleic Acids

Classification, structure and stereochemistry of amino acids. Acid-base behaviour, isoelectric
point and electrophoresis. Preparation and reactions of a-amino acids.

Structure and nomenclature of peptides and proteins. Classification of proteins. Peptide structure
determination, end-group analysis, selective hydrolysis of peptides. Classical peptide synthesis.
Solid-phase peptide synthesis.

Nucleic acid's_i - [ntroduction, constituents of nucleic acids - nucleosides and nucleotides.

: ; Unit-V
Organosulphur Compounds : Nomenclature, structural features, methods of formation and
chemical reactions of thiols, sulphonic acids, sulphonamides and Sulpha drugs: sulphaguanidine,
sulphadiazine (sulphapyrimidine), sulphamethoxazole, sulphacetamide.

Synthetic Polymers : Addition or chain-growth polymerization. Free radical and ionic
polymerization. Ziegler-Natta Catalyst Condensation or step-growth polymenzatxon Polyestcrs

polyamides, phenol-formaldehyde resins, urea-formaldehyde resins, epoxy resins and'

polyurethanes. Natural and synthetic rubber.

Synthetic Dyes : Colour and constitution (electronic concept). Classification of dyes. Chemistry
and synthesis of methyl orange, congo red, malachite green, crystal violet, phenolphthalein,
fluorescein, alizarin and indigo.

. CH-303 Paper L1l; Physical Chemistry
' (2 Hrs. or 3 periods/week)

UNIT-1

Elementary quantum Mechanics:

Black-body, radiation, Planck's radiation law, photoelectric effect, heat capacity of solids, Bohr's
mode of hydrogen atom (no derivation) and its defects. Compton effect.

De Broglic hypothesis, the Heisenberg's® uncertainty principle, Sinusoidal wave equation,
Hamiltonian operator, Schrodinger wave equation and its importance, physical interpretation of

i 'y Registrar
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-atom, separation into three equations (without derivation),

Schivger wave equation for H
. hydrogen like wave functions, radial wave functions,

quantum numbers and their importance,
angular wave functions.

UNIT-1I
Molecular orbital theory:
Basic ideas-criteria for forming M.O. from A.O. construction of M.O's by LCAO-H;" ion
calculation of energy level from wave functions, physical picture of bonding and antibondin ng
wave functions, concept of o, 6*, , * orbitals and their characteristics. Hybrid orbitals - sp, sp®,
sp’, calculation of coefficients of A.O.'s used in these hybrid orbitals.
Introduction to valence bond model of Ha, comparison of M.O. and V.B. models.

UNIT-HI

, éﬂépenhcuner approxlmauon degrees of freedom.
Rotatlon '--ig; | 'Dxatomxc molecules, Energy levels of a rigid rotator (semi-classical
principles), sl b1 lles, spectral intensity, using population distribution (Maxwell-Boltzmann
dxstnbuuon) determination of bond length, qualitative description of non-rigid rotator, isotope
effect.
Vibrational Spectrum: Infrared spectrum: Energy levels of sunple harmonic oscillator,
selection rules, pure vibrational spectrum, intensity, determination of force constant and
qualitative relation of force constant and bond energies, effect of anharmonic motion and isotope
on the spectrum, idea of vibrational frequencies of different functional groups.
Raman Spectrum: Basic principles and applications, conccpt of polarizability, pure rotational
and pure vibrational Raman Spectra of diatomic molecules, selection rules.
Electronic Spectrum: Concept of Potential Energy curves for bonding and antibonding
molecular orbitals, qualitative description of selection rules and Frank Condon principle.
Qualitative description of o, ® and n M.O. their energy levels and the respective transitions.

UNIT-IV
Photochemistry
Interaction of radiation with matter, difference between thermal and photochemical processes.
Laws of phutoc‘elmsu-y._ Grothus-Drapper law, Stark -Einstein law, Jablonski diagram depicting

various prog Q ‘umng in the exited sate, qualitative description of fluorescence,
phosphores ative processes (intemal conversion, intersystem crossing), quantum
yield, photos ictions-energy transfer processes (simple examples).

Physical Properties and Molecular Structure

Optical activity, polymerization — (Clausius-Mossotti equation), orientation of dipoles in an
electric field, dipole moment, induced dipole moment, measurcment of dipole moment
temperature method and refractivity mcthod, dipole moment and structure of molecules,
tnagnelic properties-paraniagnetism, diarnagnetism and {erromagnetic.

Dy. Registrar
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h UNIT-V
hons, Ddute Solutlons ‘and Colligative Propertxes.

Ir,ml and non-ideal solutions, methods of expressing concentrations of solutions, activity and
activity coefficient.
Dilute solution, colligative properties, Raoult’s law, relative lowering of vapor pressure,
molecular weight determination. Osmosis, law of osmotic pressure and itS measurement,
determination of molecular weight from osmotic pressure. Elevation of boiling point and
depression in freezing point. Thermodynamic derivation of relation between molecular weight
and elevation of boiling point and depression in freezing point. Experimental methods for
determining various colligative properties. Abnormal molar mass, degree of dissociation and

association of solutes.

Practical: CH-304: Laberatory Course - ITI

(6 hrs/week)
" INORGANIC CHEMISTRY
Synthesis and Analysis of:
a) Potassmm trioxalatoferrate (III), K;[Fe(CzO.s);]
eth y[glyoxlmato) nickel (II) complex, (Ni(DMG),]
iecopper (1) sulphate, [Cu@NHs)JSO4
diaquabis(oxalato)chromate (III) dihydrate, K[c:.r—Cr(HzO)z(CzO4)¢] 2H,0

Calonmetry

(a) Job’s

(b) Mole-ration method

Adulteration-Food stuffs

Effluent analysis water analysis
Solvent Extraction

Separation and estimation of Mg (II) and Fe (II)
Ion Exchange Method

Separation and estimation of Mg (II) and Fe (II)

ORGANIC CHEMISTRY
Laboratory Techniques
Steam Distillation
Naphthalene from its suspension in water
Clove oil from Clove
Scparanon of o-, and p-mu'ophcnols

d, gtncnts from spinach leaves
Resoluuon 0 ‘racemic mixture of (+) mendelic acid
Qualitative Analysis
Analysis of an organic mixture containing two solid components using water, NaHCOx, for
separation and preparation of suitable derivatives.
Synthesis of Organic Compounds
(3) Acerylation of salicylic acid, aniline, glucose and hydroquinone,

\
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Benzoylation of aniline and phenol
,j-b) Aliphatic electrophilic substitution
Preparation of iodoform from ethanol and acetone

(¢) Aromatic electrophilic substitution
Nitration
Preparation of m-dinitrobenzene
Preparation of p-nitroacetanilide
Halogenation
Preparation of p ~ bromoacetanilide
Preparation of 2, 4, 6 — tribromophenol

(d) Diazotizatoin / coupling
Preparation of methyl orange and methyl red

{(e) Oxidation
Preparation of benzoic acid from toluene
() Reduction
Prcparanon of amlme from nitrobenzene
ion of m-nitroaniline from m-dinitrobenzene.
ikt dy of Organic Compounds via Models
£ gurauon of optical isomers.
guration of geometrical isomers.
Conformatnonal analysis of cyclohexanes and subsntuted cyclohexanes.

PHYSICAL CHEMISTRY
Electrochemistry .
(a) To determine the strength of the given acid condcutometrically using standard alkali
solution.
(b) To determine the solublluy and solubility product of a sparingly soluble electrolyte
conductometrically.
(c) To study the saponification of ethyl acetate conductometrically.
(d) To determine the ionization constant of a weak acid conductomctrically
(¢) To utrate potentiometrically the given ferrous ammonium sulphate solution using
KMnOyK;Cr07 as titrant and calculate the redox potential of Fe**/Fe™™ system on the
hydiogen scale.
Refractometry; Polarimetry
(a) To verify the law of refraction of mixture (e.g. of glycerol and water) using Abbe’s
refm&i{ometer
ning the specific rotation of a given optically active compound.
ht DD etermmanon
Jix ) ‘of molecular weight of a pon-volatile solute by Rast method/Beckmann
freczmg point method.
(b) Determination of the apparent degree of dissociation of an electrolyte (e.g. NaCl) in
aqueous solution at different concentrations by cbulhoswpy
Colorimetry
(a) To venfy Beer-Lambert law KMnOuW/K;Cr;0; and detetmined the concentration of the
given solution of the substance.
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Syllabus : B.>Sc. Fart-111

Syllabus: B.Sc. Part-III (Pass Course)
Zoology
(2019-2020)

Scheme:

Max. Marks: 100 Min. Pass Marks: 36
Paper 1 : 3 Hrs duration 33 Marks

Paper 11 : 3 Hrs duration 33 Marks

Paper 111 : 3 Hrs duration 34 Marks

Practicals : 4 Hrs. duration 50 Marks

NOTE:

1. There will be two parts of every theory question paper with total duration of 3

hours. First part of question paper will comprise question No. 1 containing 9
(Paper 1 & II) or 10 (Paper III) very short answer (Maximum 25 words) type
questions, each of 1 mark. This part is compulsory to attempt. Questions should be
evenly distributed covering entire syllabus. -

Second part of question paper will be of long answer type questions having three
sections. There will be towal 9 questions (Q. No. 2 to 10) in this part, ie., three
from each unit /section out of which candidate will be required to attempt any 4
question selecting at least one question from each unit/section. Each question will
carry 6 marks.

The candidate has to answer all questions in the main answer book only.

PAPER -I: Z-301
STRUCTURE AND FUNCTIONS OF CHORDATE TYPES

NOTE:

1.

There will be two parts of his theory question paper with total duration of 3 hours.
First part of question paper will comprise question No. 1 containing 9 very short
answer (Maximum 25 words) iype questions, each of 1 mark. This part is
compulsory to attempt. Questione should be evealy distributed covering entire
syllabus.

Second part of question paper will be of long answer type questions having three
sections. There will be totzl 9 questions (Q. No. 2 to 10) in this part i.e. three from
each unit /section, out of which candidate will be required to attempt any 4
question selecting at least nne questior from each nnit/rection. Each question will
carry 6 marks

The candidate has to answer all questions in the main answer book only.

Ly [T
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Section — A
Chordates
4. Comparison of habit, external features and anatomy of Herdmania and
: Branchiostoma (excluding development).
2. Ascidian tadpole larva and its metamorphosis.
3. Affinities of Hemichordata, Urochordata and Cephlochordata
4. Habit, habitat and salient features of Petromyzon, Ammecoete larva.
Section — B

Structure, organs and Systems: Brain, endoskeleton. Digestive, Circulatory,
Respiratory, Excretory, Nervous & Reproductive

Pisces - Labeo
Amphibian-Frog
Reptile-Varanus
Aves-Pigeon

Mammal- Rat

Section — C
Chordate Adaptations
Pisces: Scales and fins, migration and parental care.
Amphibia: Parental care.
Reptilia: Poisonous and non poisonous snakes, poison apparatus.
Aves: Flight adaptations, types of feather, bird migration.
Mammals: Adaptive radiation, dentition.

N wWD -

PAPER -II: Z-302
ECOLOGY, ENVIRONMENTAL BIOLOGY AND
EVOLUTION

NOTE: :

1. There will be two parts of this theory question paper with total duration of 3 hours.

First part of question paper will ccmprise question Mo. 1 containing 9 very short
answer (Maximum 25 words) type questions, each of 1 mark. This part is
compulsory to attempt. Questions should be evenly distributed covering entire
syllabus.
Second part of question paper will be of long answer type questions having three
sections. There will be total 9 questions (Q. No. 2 to 10) in this part i.e. three from
each unit /section, out of which candidate will be required to attempt any 4
question selection at least one question from each unit/section. Each question will
carry 6 marks

2. The candidate has to answer all questions in the main answer book only.

Dy. Registrar (Academic-I)
University of Rajasthan
aipur
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Sytlabus : B.Sc. Part-111

Section — A
Ecology
< 1 Basic concepts in ecology, its meaning and history.

2. Concepts of limiting factors.

3. Ecosystem: Biotic and abiotic factors.

4. Ecosystem: Production, consumption and decomposition in an ecosystem:
Concepts of food-chain, food web, trophic structure, ecological pyramids

5. Biogeochemical cycles of Oy, CO,, HyO, N, P and role of microbes.

6. Ecosvstem: Homeostasis, functional aspects, productivity concepts and
determination, ecotone, edge effects, niche.

7. Population ecology: Density, natality, mortality, age ratio and distribution, biotic
potential, dispersal, growth forms.

8. Community ecology: Characteristics of natural communities, structure,
composition, stratification.

9. Ecological succession: Types and patterns, concept of climax, details of xerosere
and hydrosere successions.

10.  Habitat ecology: Brief account of fresh water, marine, terrestrial and estuarine
water ecosystems.

11.  Ecology and human future: Growth rate role of human kind in modifying natural

communities in term of public health and welfare with respect to use of
pesticides, conservation and pollution.

Section — B

Environmental Biology

1.
2.

Environment and its concepts, hydrosphere, lithosphere and atmosphere.

Natural resources: Conservation and management of natural resources: Renewable
(forest, wildlife, water) and non renewable (soil, minerals and energy).
Environmental pollution : General outline and various types of pollution of water,
air, soil. Sources and remedies for noise, radiation.

Greeu House effect, Ozone layer depletion, EI-Nino and La I Nina effects.

Basic concepts of bioaccumulation, biomagnifications, biodegradation of
pollutants.

Impact of urbanization: Development and distribution of urban centers, factors ,
problems and solutions of urbanization, fauna of oriental region

Wildlife conservation: Vanishing and threatened animals with special reference to
Rajasthan, Wildlife management efforts by Government and non Government
organization.

Space ecology: Space ecosystem, space problems and their solutions, colonization.

Section - C
Darwinism & Neo Darwinism, Lamarckism ard Neo Laraarckism, Natural

selection
F 1' ( ar~)
—_—

Variations, isolation, mutations.
Dy. Registrar (Academic-I)
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Concept of species and speciation.

Adaptations (Desert, fresh water, Deep Sea and flight) Mimicry.

Polymorphism: Population genetics, genetic drift and Hardy-Weinberg law.
Evolution of man, Phylogeny of horse.

Zoogeography: Principles and concepts of parallelism, endemism etc and factors
influencing animal distribution.

8.  Zoogeographical realms and faunal peculiarities, evolution of realms, plate
tectonics & continental drifts and island zoogeography.

No v s w

PAPER -III: Z-303
APPLIED ZOOLOGY, ETHOLOGY AND BIOSTATISTICS

NOTE:

1. There will be two parts of this theory question paper with total duration of 3 hours.

First part of question paper will comprise question No. 1 containing 10 very short
answer (Maximum 25 words) type questions, each of 1 mark. This part is
compulsory to attempt. Questions should bz evenly distributed covering entire
syllabus.
Second part of question paper will be of long answer type questions having three
sections. There will be total 9 questions (Q. No. 2 to 10) in this part i.e. three from
each unit /section, out of which candidate will be required to attempt any 4
question selecting at least one question from each unit/section. Each question will
carry 6 marks

2. The candidate has to answer all questions in the main answer book only.

Section — A

Applied Zoology

Prirciples and Practices of the following:
1. Vermiculture.

2. Sericulture (including ericulture).
3.  Lacculture.

4.  Apiculture.

5. Prawn culture.

6.  Poultry keeping.

Economic Importance of the following:
Protozoa.

Corals and coral reefs.

Helminthes.

Arthropods; Insects and their management
Mollusca: Outline idea of pearl culture.

Yok N
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Syliabus : B.Sc. Part-111

Section — B

Ethology

1.

Introduction and history of Ethology.

2. Concepts of Ethology : Fixed action pattern, sign stimulus, innate releasing
mechanism, action specific energy, motivation imprinting and learning.
3. Pheromones and their role in alarm spreading
4.  Societies: Characteristics and advantage with special reference to honey bee &
deer.
5. Biological rhythms and biological clocks.
6. Methods of studying animal behavior.
Section — C
Biostatistics
1. Introduction, scope and application of Biostatistics.
2. Understanding the concepts of descriptive and inferential statistics.
3. Frequency distribution.
4. Graphical and tabular presentation of data.
5. Mean, median, mode and their significance.
6. Standard deviation, standard error and their significance.
7. Hypothesis: Null and alternative; Student’s t- test.
Syllabus: B.Sc. Part-III (Pass Course)
Zoology Practical
(2019-2020)

Min. Marks: 18 4 Hrs. / Week Max. Marks: 50
L Anatomy:

Any edible fish (Wallago, Labeo): External features, general viscera,

afferent and efferent branchial blood vessels, eye muscles and their

innervatiors, brain, cranial rerves and internzl ear.
II.  Study of the following through Permanent Slide preparations:

Striped muscle fibers; Smocth muscle fibers, scales of edible fish, hair of man,

bollod film of any veriebrate. - %n { r/
arr

Dy. Registrar (Academic-I)
Univeysity of Rajasthan
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Study of Microscopic Slides: Whole mounts of oral hood, velum and
pharyngeal wall of Amphioxus, T. S. of Amphioxus through various regions;
tadpole larva of Ascidia; whole mounts of Salpa, Doliolum and Oikopleura, V. S.
of skin of fish, T. S. body of fish through various regions, V. S. of skin of bird.
V. S. mammalian skin, T. S. mammalian liver, kidney, stomach, intestine, bone.
spinal cord, lung, duodenum, pancreas, testis and ovary.

Study of Museum Specimens: Ascidia, Ciona, Botryllus, Ammocoete larva,
Petromyzon, Myxine or Bdellostoma, Zyguena (Sphyrna), Torpedo, Chimaera,
Acipenser, Amia or Lepidosteus, Labeo, Clarias, Anguilla, Hippocampus,
Exocoetus, Echeneis, any flat-fish, Protopterus, Icthyophis or any blind-worm,
Proteus, Ambystoma, Axolotl, Siren, Alytes, Hyla, Testudo, Chelone, and Fresh
Water Tortoise, Sphenodon, Hemidactylus Phrynosoma, Draco, Chameleon;
Eryx, Hydrophis, Naja, Viper, Crocodilus, Alligator, Archaeopteryx, any
Running Bird, Pavo cristatus, Choriotis nigriceps, Ornithorhynchus,
Tachyglossus, Didelphys, Macropus, Bat, Loris, Scaly anteater.

Osteology: A comparative study of articulated and disarticulated bones of skull,
vertebrae, limb bones and girdles of any amphibian, reptile, bird and mammal
with the help of models/ charts/ artificial skeleton/bones.

Environmentzl Biology:

Analysis of Environment:

1. Soil pH

2. Water analysis: pH, alkalinity, acidity, dissolved O, and free CO,, Salinity
(Chloride).

3. Qualitative estimation of zoo-plankton in given sample of water.

Ethology:

1. Study of any stored insect pest (food preference and response to light)

2. Antennal grooming in cockroach.

3. Chemical communication: Ants/earthworm.

4. Visit to a Zoo/ Museum of Natural History /Wild life Sanctuary and/or
Study of local faunal biodiversity (Candidates are expected to submit a
detailed report of such visit).

Fo [Vor
——
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Syllabus : B.>c. Part-111

VIII. Biostatistics:
1. Construction of frequency table, bar diagram, line diagram, histogram,
frequency polygon and pie chart.
2. Exercises on mean, median and mode (direct, short ~cut and step-deviation
methods).
3. Standard deviation and standard error.

B.Se¢. Part - 111
Scheme of Practical Examination and Distribution of Marks

Time: 4 Hrs. Min Pass Marks: 18 Max. Marks: 50

Regular  Ex./N.C. Students

I, Anatomy “ f:) 7 (542)
2. Permanent Preparation 5 6
3. Environmental Biology 5 5
4. Ethology 3 5
5. Biostatistics 5 6
6. Identification and comments on Spots (1 to 8) 16 16
7. Viva Voce 5 5
8. Class Record 5 -
50 50
Notes:

1. With reference to anatomy and study of museum specimens, candidates must be well
versed in the study of various systems with the help of charts/models/CD- ROMs,
multimedia computer based simulations including computer assisted learning (CAL)
and other softwares.

2. With reference to permanent preparations and microscopic slides, in case of non-
availability, the exercise should be substituted with diagrams, photographs, models,
charts, etc.

3. Candidates must keep a record of all work done in the practical class and submit the

same for inspection at the time of the practical examination. %, q__/
‘ &)

—
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The candidates may be asked to write detailed methodology wherever necessary and
separate marks may be allocated for the same.

Mounting material for permanent preparations would be as per the syllabus or as

available through collection and culture methods.

It should be ensured that animals used in the practical exercises are not covered
under the wild life act 1972 and amendments made subsequently.

Recommended Books:

1.

i

= 00N AW

11.

12.
13.

14.
15.
16.
17.
18.

19.
20.

21.

22.

Ahsan J and Sinha SP: A Hand book on Economic Zoology. 9™ edition S. Chand
& Co. Ltd., 1981.

Alcock J: Animal Behavior: An Evolutionary Approach. Sinauer Associates
2013.

Animal Societies and Evolution. Suentlﬁc American Publications.

Alexander R. M: The Chordates, Cambridge University Press. 1975.

Bailey NTJ: Statistical Methods in Biology. English Universities Press, 1964.
Breed MD and Moore J: Animal Behavior. Academic Press. 2015.

Grizimek’s Encyclopedia of Ethology.

Gurumani N: An Introduction to Biostatistics. MJP Publishers, 2011.

Hand book of Ethological Method. Laharen Publications Garland STPM Press.
Kotpal RL: Modern Text Book of Zoology: Vertebrates. Global Media
Publications 2010.

MacFarland D: Animal Behavior: Psychobiology, Ethology and Evolution 3™
edition Longman 1998.

Mahajan BK: Methods in Biostatistics. 7™ edition Jaypee Publishers, 2010.
Manning A, Dawkins MS: An Introductior. to Animal Behavior. Cambridge
University Press 2012.

Mathur R: Animal Behavior. Rastogi Publications 2010.

Odum: Fundamentals of Ecology. Thomson Books/Cole 2005.

Odum: Ecology: A Bridge Between Science and Society Sinauer Associates
1997.

Prasad SN and Kashyap V: A Textbook of Vertebrate Zoology. 13" edition Wiley
Eastern Ltd. 2011.

Primrose S. B. and. Twyman R. M: Principles of Gene Manipulation and
Genomics. John Wiley & Sons, 2013.

Rana S. V. S: Environmental Studies. 4™ edition. Rastogi Publications 2012.
Rastogi VB Organic Evolution 6" edition Kedar Nath Ram Nath
Publications,Meerut,Delhi. 1993.

Rastogi VB and Jayaraj MS Animal Ecologv & Distribution of Animals Kedar
Nath Ram Nath Publications, Meerut, Delhi, 1983.

Sharma P. D: Environmental Biology and Toxicology. 3™ edition Rastogi

Publications, 2013
2y Nas
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23,
o
25,

26.
27.

DYUADUS : B.OC. FUri-111

Sunder Rao PSS and Richard J: Introduction to Biostatistics and Research
Methods . PHI Publishers, 2012.

Sharma P. D: Ecology and Environment. 12" revised edition, Rastogi
Publications 2014-2015.

Werlace RA: Animal Behavior. Good Year Publishing Co., Inc.

Young JZ: The Life of Mammals. Oxford University Press 1970.

Young JZ: The life of Vertebrates. 2™ edition Oxford University Press. London
1962.

g (Yol
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Scheme
Min. Pass Marks - 30 Max Marks: 100
Paper! 3 hrs. duration Max. Marks 33
Paper [l o 3 hrs. duration Max. Marks 33
Paper Il 3 hrs. duration , Mavx, Marks 34
Practical Min. Marks: 18 4 hrs, qyration Max. Marks 50
3 hours
4 hours

Duration of examination of each theory paper-
Duration of examination of practicals-

Note:

1. There will be 5 questions in each paper. All questions are
compulsery. Candidate has to-answe all questions in the main answer book only

2. Q.No. will have 20 very short answer rype Questions( not more than 20 words) of half
marks each cuvering entire syllabus.

3. Each paper 1» divided into four units. There will be one question from each unit. These
Q. No. 210 § will have internal chojce.

y - { T
Dy. Registrar
{Academic)
Univers:ty of Rajasthan
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PLANT MORPHOLOGY AND ANATOMY

(2 hrs iweek)

Unit-1
The basic body plan of flowering plant-modular type of growth. Diversity of Plant form in
annuals, biennials and perennials; branching pattem: monopodial and sympodial growth: canopy architecture;
meristematic . simple, complex and secretary tissues lissue systems.

Unit-2

The Shoot system: The shoot apical meristem and its histological organization; vascularisation ol primary
snoat 1 monocotyledons and dicotvledons; cambium and its funcgons; formation of secondan xvlem; a
general account of wood structure growth rings. sapwood and heartwood: secondan phloem-stucture and
function, periderm Anlomalous secondary growth.

Unit-3
The Leaf: ongin. developrient, amangement and diversity in size and shape; Stomata-Structure and types,
stomatal index. vasculanisation of leaf-nedal structure and venation. Sensescence and abscission.

The root system: Root apical meristern; differentiation of primary and secondary tissues and their functions;
structural modification for storage. respiration, reproduction and root- microbe interaction.

Unit-4

Maiphology and anatomy of secd (monocotyledons and dicotyledons). Sigiuficance of sced-
suspended animation: dispersal strategies. Vegetative propagation.

Suggested readings :

Cuwr, E.G. 1969 Part [ Cells and Tissues. Edward Amold. London.

Cutter, £.G 1971 Plant Anatomy © LXperiment and interpretation, part-1l, organs. | ducaied Amald;
London.

Esuu. K. 1977. Anatomy of Seed Plants. 2nd cdition. John Wiley & Sons, New Y ord

Fahn, A. 1985 Plant Anatomy. Pergamon Press, Oxtord.

Haroman H.T. and Kestler, DE. 1976. Plant Preparaton : Panciples and of India Pvt. Lid.. New Deihy

Manseth, J.D 1988 Plant Anatomy. The Benjunm/Cummings Publishing Co. Inc Menlo Park. Califomia,
LSA.

Rovar PAL Lvert RI and Eichhiery S | 1999 Biology of Plants, W.H. Freeman and Co Woarth Publishers,
New Yark

Thomas, 000 Trees Dherr Natonal Hioroiy Cambridge University Press. Cainbiidee.

e [~
17 =
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Supgested Lahoratory I xercises:

] Study of any commonly occurring div i ledonous plant to understand the body plan and
) ) 4 i vy p

modular ivpe of p1omth

U N VO )

Life forms exhibied by Howering plants (by visit 10 a torest or a garden).

LS. of shoot up to tudy the organization of menstem and ongin of leaf pnmordial.
Monopodial and sympodial types ot branching in monocots & dicots.

Anatomy of priman and secondary growth in monocots and dicots using hand out sections of sunflower,
maize, cucurbita stuim and roots.

6. Anamolous secondary growth in stem: Salvadora. Bignonia, Bougainvillia,
Bouhaenia, Mycianthes, Leptadenia. Deacena.

7. Sudy of diversity in leaf shape and size Intemal srucuire of leaf-Dorsiventral and isobilateral leaves;

study of stomatal t\ pes.

8. Examination of sced (monocot and dicot). Structure. seed viability test.

9.  Specimen swdy of modifications of plant pan lur Vegetative reproduction.

30

p (3=

Dy. Registrar
{ Academic) -

* Liversity of Rajasthan
' TIAIPUR

.o -




Paper-1l
Ecology & Fceunomic Botany

(2 hrs mveek)

Unit-1

Plants and Environment: Atmosphere (tour distinct zone viz, stratosphere,
tropusphere. mesosphere and thermosphere) Adaptauon (Morphological, anatomical and
physiological responses) of plants to water (lvdrophytes and Xerophytes). Light {global
radiation. photosynthetically active radiation. Zonation in water body: littoral,
limnetic and profoundal zones. phaotoperiodism. heliophytes and sciophytes)
Temperature (Raunkier's classification of planmis megathcrm, mesotherm, microtherm,
heikisiotherm: themoperiodicity and vernalisation). Soil (soil profile,
development-weathering and maturation) Soil texture. soil 1vpes. role of pH, organic matter,
soil warer. soil nutrients. Interactions among organisms (neutralism, amensalism,
allziopathy). compelition, -predation, parasit:vie protocooperation. mutualism. Environmental
prerection act

Unit-2

Community. Ecosystem and Phytogeography (ommunity characteristics: stratification,
lile forms and biological spectrum. trcquency density and cover. Ecological
succession lypes (primary and secondary: mechanism nudation, migration, ecesis,
reaction and climax: xerosere, hydroserc. Lcosystems: Structure-abiotic and biotic
components, traphic level, food chain. lood web. ccological pyramids, energy flow
(Box and Pipe model of Odum). Biogeochemicu! cycles of carbon, and phosphorus,
Vegetation tvpes of Rajasthan, Endangered plasis of Rajasthan.

Unit-3
Buww cancept of cemer of origin of cultivarcd plants  Food plants-rice, wheat, maizc.
poiaty. sugarcane  Vepctables : Genel i uve o .ith a note on radish. onion, garlic.
cabpage. pinach. caultlower. cucumbe: teniate dady finger and pea. Fruits: General
acueunt wnh a note on apple. banany. ber mango. mulberry, jamun, watermelon.
mus~kmeton, guava and vrange. Vegetable ot ground:ut. mustard and coconut.

Unit-4
account with an caphass o these cultivated in Rajasvhan
ied and «oiTee. Medicinal plangs
calrivated 1n Rapisthan

Spiees General
(Cimon Capracun Cortander) Bev cvapc.

Genetal aocoanis wirh oan emphas AT TREE R F 1 F N F UMY
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(Senna Isabuol. Safed musli). Fibers. Cotton and jute. Wood General account of
sources ol Tirewood. timber and namboos; Rabber Fihnobotany: a general
t

ace. un! ’ |

Practical F.xercises:
I. Study trequency and density, abundunce of plant species of campus vegetation by
quadrat method

2. Variatron in soil moisture :n relation to depth.

3. To estimate bulk density of grassiand and woodland soil.
4. To estimate the porosity of grassland and woodland soil sample.
5. To détermine moisture content ol grassiand anc wood land soil.

6. To measure dissolved oxygen conient in:!pollured and unpolluted‘ water
samples. ' : '
7. 1o mcasure temperature of - different water bodies.
. Water holding capacity ot the il
9. Find out pH of soil sample by « niversa. Indicator method.
lo.Find our pH of water sampic by pH meter
It Find out rransparency of a waterhody by Sechhidlisk

12 Study morphology (external and internal) at hydrophytes (Hydrilla stem, Typha leal

and Nymphaea!/Eichhornia petiolcj and xcrophytes (Calotropis, Capparis
and Cuasuarina stem, Nerium lezal) with special reference to their
adaptations. ‘

Study following specimen with special reference to

I. Botany of the economically important part

2 Processing, if any involved »‘

3. Spevimen of cereals, pulses. wpices beversze tica & coffee) beans, sugar,
o1l seeds tmustard, groundnun)

14 Study ol starch wrain in potais and pea. Histochemical test Cellulose, lignin,
starch 1at protein and tannin.
15 Submit < spevimens of lacally impon. picdicinal plaris % [q—‘/,
. ! : ’ (—"‘—_—\
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Paper-111

Angiosperm- Taxonomy and fmbryology

(2 hrs myveek)

RETIE|
Int wduction of Taxoncxn. Units of classiication, Congept of genus and species. Botanical

Nimenclature, nternatinal Code of Botanical Namenchiryre
T'asonomic literature. IFivras, Gardens, Herbaria. Monngraphs. lcones, Library.
Types of systems of Classification: Bentham and Hooker's Fngler and Prantle’s system.

Diversity of flowering plunts illustrated by members und ¢gconomic importance of the following
families: Ranunculaceae Brassicaceae, Papaveraceae. Mgyjvaceae, Fabaceae, Caryophyllaceae
and Apiaceae.

Unit-2

Rumiaceae. Asteracear  Apocvnaceac.  Asclepiadacege.  Convolvulaceae.  Solanaceae.
Acanthaceae amiaceae. Chenopodiaceac | upsorbiuceac. | jliaceae, Arecaceae and Poaceae.

Loi-3
Oniogeny of the flower pans-devetupment  and  yariations.  Structure  of  anther,
mivrosporogenesis, Tapetum types and fuicions. development of male gametophyte, structure
of pollen grains.

Tvpes of ovule, Megasporogenesis, Jcivelopment of female gametophyte(Embryosac).
Pollination, Pollination types, Fertilization. double feryjlization, significance of double
feruilization.

a4
Devclopment of dicot and monocot embises Tormation of embryo. Types of Embryo.
Lniosperm. |ypes of Ludosperm, Eadospuit: ‘st Polyembrony. Induced polvembryony,

Pasthenocarpy Apomiais and adventive ey

Brv=
- Dy. Registrar
o (Acagegrf:gar

e 'W.’riv(

H

Suscvesoqd Latoratory Pyercices
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(4) Taxonomy:

(1) The tortowing genera are surtable for study of families
] fanunculaceae-Ranuncuins Delphinium.

Fabaceao-Piswum satixum ( gvveu and Acacia

3 Ay sneav Coriandrum

4 Convolvulaceae-lpomen. Jucqgomantia,

b) Apucvnaceae-Carharanthus. Thoveriu

6 - »\-\-;lcpxad\xceae-(‘,‘.alolropi.s.

7. Lamriaceae- Ocimum, Salviu.

8 Euphorbiaceae- Euphorbia puicherrima, Ricinus.

9 Ai.anthaceae- Adharoda.
i} \ iciaceae-Helianthus
i Ri~aveae-Homelia

io ot acaes Praicum

fH by oo ot Inflorescence and Fruits

M mbe o
¢ i ~ of anther, to study the wall layers and pellen sat with pallen grains.
Y Ntedy the various types of ovule. diaw the diagrams
A Niedy the various types of plaventations. '
4 Newy the germination of pollen grain s vinu and observe the path of polien tube.
oSty of various stages of embryo tRuphanus frunt)

Suggesivid Readings:

cooorno ol Angrosperms-N N N (1995 TMEd Pubhishing Company

Now [relh

Soducioon W0 the Principles ar o0, Cowonony VOV Sivagrazan (1984) Oxford
& BH Pubbishing Co. PviLtd N 0 iclhy
S 4 Tazonemy-Sushella M o0 52003y Dominant Publishers  and
S oahnrors New Delha
ot cvomanes Gurchiran Sinck e v Oxtord wnd SR Pabisshing Ca Pt
« N Dedin c

.
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1 Juctren to the Embr ole.

Lig

P : N Sharma and J N rma (2003) Strycture, Development :nd
luction in Flowerine tanws  Ramesh Boog Depot. Jaipur
e S.S. and Bhatnagar. & P« 900) The embiysjogy of Angiosperm~ dth

New Delhs

vikas Publishing Hou e
of Angiosperm. Maheshwari, Po (1950

Civamces in the Emb-vol. + of Angiospe,ms. Ed. Maheshwirari. P

o Petta )
, o

. '}i‘
et s
L ”:}b O
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o~
a
BOTANY PRACTICAL EXAMINATION B.Sc PART 111
SKELETON PAPER
M.M. 50 TIME: 4 Hours
S.No. Practical ) Regular | Ex/NC
! (a)Plant Taxonomy
Describe vegetative and reproductive parts of flower 7 7
, in semi-technical language.Give floral diagram
' and floral formula and ldentify the family giving
reasons.
(b)Comment on the embryological exercise. 3 3
f 2 (a). Anatomical exercise on anomalous secondary growth. 5 5
i (b). Anatomy of rooV/leaf/study df stomatal types 5 5
i3 (a) Ecological exercise based on quadrat method/Exercise 3 3
: related 10 soil
‘ (b} Ecological Anatomy 4 4
(c) Histochemical Test / Economic Botany 3 3
! 4 Comment upon spots (1-5). 10 15
5 |Viva- Voce 1T s 5
6 Practical record B 5 -
TOTAL| 50 50

. (Academic)
Unive Sity of Rajasthan
JATPUR
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Syllabus : B.Sc. Part-II1

&- MATHEMATICS
B.Sc. Part ITI - 2020

Téaching : 3 Hours per Week per Theory Paper.

Examination Scheme :

Min.Pass Marks Max. Marks
Science — 54 150
Arts =72 200
Duration Max.Marks
Paper—-1  Algebra 3 hrs. 40 (Science)
53 (Arts)
Paper —II Complex Analysis 3 hrs. 40 (Science)
53 (Arts)
Paper —III Mechanics 3 hrs. 40 (Science)
54 (Arts)
Practical 2 hrs. 30 (Science)
40 (Arts)
Note:
1. Common paper will be set for both the Faculties of Social Science and Science.

However, the marks obtained by the candidate in the case of Faculty of Social Science
will be converted according to the ratio of the maximum marks of the papers in the
two Faculties.

Each candidate is required to appear in the Practical examination to be conducted by
internal and external examiners. External examiner will be appointed by the
University and internal examiner will be appointed by the Principal in consultation
with Local Head/Head, Department of Mathematics in the college.

An Internal/external examiner can conduct Practical Examination of not more than
100 (Hundred) Candidates (20 Candidates in one batch).

Each candidate has to pass in Theory and Practical examinations separately.

by (T2
Dy. Registrar (A cademic-I)

University of Rajasthan
4Lo Jaipur



Syllabus : B.Sc. Part-1I1

Paper -1 : Algebra
Teaching : 3 Hours per Week

Du:ation of Examination : 3 Hours Max. Marks: 40 (Science)
53(Arts)
Note: This paper is divided into FIVE Units. TWO questions will be set from each
Unit. Candidates are required to attempt FIVE questions in all taking ONE
Question from each Unit. All questions carry equal marks.

Unit 1: Definition and simple properties of Groups and Subgroups. Permutation group,
Cyclic group. Cosets, Lagrange’s theorem on the order of subgroups of a finite order group.

Unit 2: Morphism of groups, Cayley’s theorem. Normal subgroups and Quotient groups.
Fundamental theorems of Isomorphism.

Unit 3: Definition and simple properties of Rings and Subrings. Morphism of rings.
Embedding of a ring, Integral domain and field. Characteristics of a Ring and Field.

Unit 4: Ideals and Quotient Ring. Maximal ideal and Prime ideal. Principal Ideal domain.
Field of quotients of an integral domain. Prime fields. Definition, Examples and Simple
properties of Vector spaces and Subspaces.

Unit 5: Linear combination, Linear dependence and Linear independence of vectors. Basis
and Dimension. Generation of subspaces. Sum of subspaces. Direct sum and Complement of
subspaces. Quotient space and its dimension.

Reference Books:

1. Joseph A. Gallian, Contemporary Abstract Algebra (4th Edition), Narosa Publishing
House, New Delhi, 1999.(IX Edition 2010).

S Lang, Introduction to Linear Algebra (2nd edition), Springer, 2005.
Gilbert Strang, Linear Algebra and its Applications, Thomson, 2007.
S. Kumaresan, Linear Algebra- A Geometric Approach, Prentice Hall of India, 1999.

Kenneth Hoffinan, Ray Alden Kunze, Linear Algebra 2nd Ed., Prentice-Hall Of India
Pvt. Limited, 1971.

A

Py [T5—

Dy. Registrar (Academic-I)
Univergity of Rajasthan
é%xipur
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Syllabus : B.Sc. Part-111

Paper — II: Complex Analysis

Teaching : 3 Hours per Week
Duwration of Examination : 3 Hours Max. Marks: 40 (Science)

53 (Arts)

Note: This paper is divided into FIVE Units. TWO questions will be set from each Unit.
Candidates are required to attempt FIVE questions in all taking ONE question from
each Unit. All questions carry equal marks.

Unit 1: Complex plane. Connected and Compact sets. Curves and Regions in complex
plane. Jordan curve Theorem (statement only). Extended complex plane. Stereographic
projection. Complex valued function — Limits, Continuity and Differentiability. Analytic
functions, Cauchy-Riemann equations (Cartesian and polar form). Harmonic functions,
Construction of an analytic function.

Unit 2: Complex integration, Complex line integrals, Cauchy integral theorem, Indefinite
integral, Fundamental theorem of integral calculus for complex functions. Cauchy integral
formula, Analyticity of the derivative of an analytic function, Morera’s theorem, Poisson
integral formula, Liouville’ theorem.

Unit 3: Taylor’s theorem. Laurent’s theorem. Maximum modulus theorem.
Power series — Absolute convergence, Abel’s theorem, Cauchy-Hadamard theorem, Circle
and Radius of convergence, Analyticity of the sum function of a power series.

Unit 4: Singularities of an analytic function, Branch point, Meromorphic and Entire
functions, Riemann’s theorem, Casorati-Weierstrass theorem.

Residue at a singularity, Cauchy’s residue theorem. Argument principle. Rouche’s theorem.
Fundamental theorem of Algebra.

Unit 5: Conformal mapping. Bilinear transformation and its properties. Elementary
mappings: w (z)= % (z + lj,zz ,e%,sinz, cosz, and logz.
z

Evaluation of a real definite integral by contour integration.

Analytic continuation. Power series method of analytic continuation.

Reference Books:

1. James Ward Brown and Ruel V. Churchill, Complex Variables and Applications
(Eighth Edition), McGraw — Hill International Edition, 2009.

2. Joseph Bak and Donald J. Newman, Complex analysis (2nd Edition), Undergraduate
Texts in Mathematics, Springer-Verlag New York, Inc., New York, 1997.

5 I
Dy. Registrar (Academic-I)

Univeggg' of Rajasthan
Jaipur
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Syllabvits : B.Sc. Part-111

Paper — II1: Mechanics
Teaching : 3 Hours per Week

Duration of Examination : 3 Hours Max. Marks: 40 (Science)
54 (Arts)
Note: This paper is divided into FIVE Units. TWO questions will be set from each Unit.
Candidates are required to attempt FIVE questions in all taking ONE question from
each Unit. All questions carry equal marks.

Unit 1: Velocity and acceleration — along radial and transverse directions, along tangential
and normal directions. S.H.M., Hooke’s law, motion along horizontal and vertical elastic
strings.

~ Unit 2: Motion in resisting medium— Resistance varies as velocity and square of velocity.
Work and Energy. Motion on a smooth curve in a vertical plane. Motion on the inside and
outside of a smooth vertical circle. Projectile.

Unit 3: Central orbits — p-r equations, Apses, Time in an orbit, Kepler’s law of planetary
motion. Moment of inertia — M.I. of rods, Circular rings, Circular disks, Solid and Hollow
spheres, Rectangular lamina, Ellipse and Triangle. Theorem of parallel axis. Product of
inertia.

Unit 4: Equilibrium of coplanar force, moments and friction.

Unit-5: Virtual work and Catenary.
Reference Books :

1. LH. Shames and G. Krishna Mohan Rao, Engineering Mechanics: Statics and
Dynamics (4th Edition), Dorling Kindersley (India) Pvt. Ltd. (Pearson Education),
Delhi, 2009.

2. R.C. Hibbeler and Ashok Gupta, Engineering Mechanics: Statics and Dynamics (11th
Edition), Dorling Kindersley (India) Pvt. Ltd. (Pearson Education), Delhi.

3. S.L. Loney - An Elementary Treatise on the Dynamics of a Particle and of Rigid
Bodies, Kalyani Publishers, New Delhi.

4. J.L.Synge & B.A. Griffith - Principles of Mechanics, Tata McGraw-Hill, 1959.

By’ (e

Dy. Registrar (Academic-I)

Univeé;i/ty of Rajasthan
Jaipur .
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Syllabus : B.>¢. Part-111

Practical
Teaching: 2 hours per week per batch not more than 20 students.

Examination: Duration: 2 Hours
Scheme Science Arts
Max.Marks 30 40
Min.Pass Marks 11 15
Distribution of Marks:
Two Practicals one from each group
10 Marks each = 20 Marks (13 Marks each) 26
Practical Record = 05 Marks 07
Viva-voce = 05 Marks 07
Total Marks = 30 Marks 40

The paper will contain TWO practicals. The candidates are required to attempt both
practicals.

Practicals with Computer Programming in C Language.
Group A:
1. Solution of algebraic and transcendental equations by Bisection method, Regula-falsi
method and Newton-Raphson method.

2. Solution of Initial value problems by Euler’s method and Runga-Kutta(third and
fourth order) method.
Group B:

1. Matrix operations: addition, subtraction, multiplication, Rank of a matrix, inverse of a
matrix.

2. Solution of linear algebraic equations by Gauss elimination method, Matrix method,
Gauss Jordan method.

Note:
1. Each Candidate (Regular/non-Collegiate) has to prepare his/her practical record.
2. Each Candidate has to pass in Practical and Theory examinations separately.

By IS
Dy. Registrar (Academic-I)
University of Rajasthan
V?aipur

44



