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5-30th May, 2015 AC after Circulars [rom Circular No.]l & onwards -6~
DR. BABASAHEE AMEEDEAR MARATHWADA UNIVERSITY

CIRCULAR NO.ACAD/SU/Sei./B.Sec. & M.Sc. Syll./5/2015
It is hereby notified for information to all the concerned that, on
the recommendation of the Faculty of Science the Academic Council at

its meeting held on 30-05-2015 has accepted the revised semester-wise
syllabi entioned t their names in the F f Science
as under :-
Sr. No.| Name of the Subject Semester
1] B.Sc. Computer Science Degree Course I & [V
12] B.Sc. Information Technology Degree Course 11 & IV
13] B.C.A. Science Degree Course 1T & IV
(4] B.Se. Animation Degree Course I & IV
[5] B.Se. Bioinformatics Degree Course I & IV
[6] B.Sc. Computer Science |Optional] 1] & IV
[7] B.Sc. Information Technology [Optional] I & IV
[8] B.Sc. Computer Applications [Optional] Il & IV
[9] B.Sc. Computer Maintenance [Optional] III & IV
[10] | B.Sc. Environmental Science [Optional] V & VI
[11] |B.Sc. Bio-Chemistry [Optional] V & VI
[12] | B.Sec. Forensic Science Degree Course V& VI
[13] | B.Sc. Industrial Chemistry [Optional] V & VI
[14] | B.Sc. Electronics [Optional] V & VI
[15] | B.Sc. Zoology [Optional] V & VI
[16] | B.Sc. Microbiology [Optional] V&V |
- [17] [ B.Sc. Instrumentation Practice [Optional] V&V |
[18] | B.Se. Statistics [Optional] V & VI
19] |B.A. Statistics [Optional] V & VI
20] | B.A. / B.Sc. Mathematics [Optional] . V & VI
[21] | B.Sc. Home Science Degree Course V & VI
[22] | B.Sc. Textile Interior Decoration Degree Course V & VI
[23] | B.Sc. Fishery Science [Optional] V & VI
[24] | B.Sc. Dairy Science & Technology [Optional] Va&vi
[25 B.Sc. Botany [Optional| V &VI
5] | B.Sc. Physics [Optional] V&Vl
[27] | M.Sc. Computer Science 1M & IV
[28] M.Sc. L.T. I & IV

This is effective from the Academic Year 2015-16 & onwards as

appended herewith.
All concerned are requested to note the contents of the circular and

bring the notice to the students, teachers and staff for njnformation
and necessary action, Q

University Campus,
Aurangabad-431 004, 3
REF.NO.ACAD/SU /Sl / wr
®Board of College and
* Ak K vm't)' W

* 4 % * %

2015/3761-4160
Date:- 16-06-2015.




26. B.Sc. Physics [Opt.] llird Yr.Sem.V & VI -2-

=l wmry cG AL Sr o boiletiees SredarHa | oy e, WS
L

Copy Lpewmded FllL cow plmenkr. tn:-

(O WSy TRITETI ) ]| 1] [TT] RN R ol et 1
e Bl - b Susbaikor Bermbtomdi *aeere i

Comr to -

L. 1tefartmller = Faa—annliins.

A" T e, [B Fusodlon Kendra), Indees s 250l Jues .
T Anleooalol T Booootlesieo Linhmeelby,

7 Tl SupscLhcendsns., [ Lins,

‘Moa Pupepciedene, |24 e e,

The Preamnnnezr Cinnzabe Dol 1] Rauanik s K,

1l I"miznnnen :'-:IIIII_' FFETY o FTH Ry e P Y LT . P

o e ecord SeepeeT.

=] P F

=L LS -




26. B.Sc. Physics [Opt.] llird Yr.Sem.V & VI -3-

Dr. Babasaheb Ambedkar Marathwada University,
Aurangabad

PHYSICS SYLLABUS

B. Sc. III Year
Semester V & VI

Effective from academic year 2015-16
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Dr. Babasaheb Ambedkar Marathwada University, Aurangabad.
B. Sc. III" year Physics Syllabus
(Semester-V and VI)
Revised syllabus from June 2015

Semester | Course | Paper Title of Paper Periods | Marks
Code

\Y 301 XV Classical & Quantum Mechanics 45 50

\Y 302 XVI | Electrodynamics 45 50

\Y 303 XVII | Practical 45 50

\Y 304 XVIII | Practical 45 50

VI 305 XIX | Atomic, Molecular Physics & 45 50
Laser

VI 306 XX | Non-conventional energy sources 45 50
and Optical fiber

VI 307 XXI | Practical 45 50

VI 308 XXII | Practical 45 50

Scheme of practical examination and marks

Practical examination will be conducted annually

Practical : paper XVII+XVIII based on theory paper XV & XVI (50+50= 100 Marks)

Practical : paper XXI + XXII based on theory paper XIX & XX (50+50= 100 Marks)

Experiment : Paper XVII+XVIII — Experiment 75 marks + Viva-Voce 15 Marks + Record
Book/Journals 10 Marks + = 100 Marks

Experiment : Paper XXI + XXII - Experiment 70 marks + Viva-Voce 10 Marks + Record
Book/Journals 10 Marks + Submission of project report 10 Marks = 100 Marks
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B.Sc. IIIr* year Physics (Semester-V)
Classical and Quantum Mechanics
Course code PHY-301
Paper-XV
Period-45 Marks-50

Chapter 1. Classical Mechanics [11]

Mechanics of Particle, Mechanics of system of particles Constraints, Classification
of Constraints, Virtual Work, D’Alembert’s principle, Lagrange’s equation,
Simple application of Lagrangian formulation —Simple Pendulum, Particle in
space, Linear Harmonic Oscillator, Atwood’s Machine .

Chapter 2. Origin of Quantum theory [12]
Introduction, Failure of Classical mechanics, Black body Radiation (Distribution
of Energy), Plank’s Quantum theory-Plank’s Quantum postulates, linear
momentum of photon in terms of wave vector, Plank’s radiation law-Wein’s law
and Rayleigh’s law, Einstein’s equation: Quantum theory of photoelectric effect,
Quantum effect.

Chapter 3. Wave Particle duality [12]

Introduction, de-Broglie’s hypothesis for matter waves, de-Broglie’s wavelength in
terms of energy and temperature, de-Broglie phase velocity and particle velocity
(relation between them), Group velocity, Relation between group velocity and
phase velocity, Davisson-Germer Experiment, Heisenberg uncertainty principle,
Applications of Heisenberg uncertainty principle (1) Nonexistence of electrons in
nucleus (2) Binding energy of an electron in an atom.

Chapter 3. The Schrodinger Equation and its applications [10]
Wave Function (¥) of a moving particle, Time dependent Schrodinger’s wave
equation, Expectation value, Operators, Time independent Schrodinger equation
(steady state form), particle in one dimensional box, Quantization of energy and
momentum.

Reference Books

1) Classical Mechanics- H- Goldstein

2) Classical Mechanics — N.C. Rana and P.S. Joag

3) Classical Mechanics — Gupta, Kumar and Sharma

4) Introduction of Classical Mechanics — R.G. Takwale& P.S. Puranik.

5) Physics for degree student — C.L. Arora, P.S. Hemne (Ist edition S. Chand
Publication).

6) Quantum Chemistry- Donald Allan Macquarie (Viva-Books Pvt. Ltd.).

7) Mathematics for Chemistry- Donald Allan Macquarie (Viva Books Pvt. Ltd.).

8) Concepts of Modern Physics - Arthur Beiser, ShobhitMahajan, S. RaiChoudhary
(VI™ Edition- Mc- Graw Hill).

9) Perspective of Modern Physics — Arthur Beiser.
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Period-45

Chapter 1.

Chapter 2.

Chapter 3.

Chapter 4.

B.Sc. 1" year Physics (Semester-V)
Electrodynamics
Course code PHY-302
Paper-XVI
Marks-50

Electrostatics [12]
Introduction : Electric field lines , electric flux and Gauss law, the divergence of
E, Curl of E, Application of Gauss law: i) Electric field due to a uniform charged
sphere ii) Electric field due to charged cylinder, Gaussian pillbox, Poisson’s
equation, Laplace’s equation, Uniqueness theorem ( First and Second)

Time varying field [10]
Faraday’s Law of Electromagnetic induction, Lenz’s law, Self-Induction, Mutual
Induction, equation of continuity, Maxwell’s displacement current, Maxwell’s
equation (Derivation, Differential form)

Electromagnetic waves I11 [15]

Origin of electromagnetic waves, characteristics of electromagnetic wave,
electromagnetic wave equations in a conducting medium, transverse nature of
electromagnetic wave, plane polarized electromagnetic wave, The Poynting Vector,
Poynting theorem, Polarization of Electromagnetic waves

Interaction of Electromagnetic waves with matter [08]
Boundary condition for the electromagnetic field vector —B,E,D and H at the
interface between the two media, reflection and refraction at the boundary of two
non conducting media.

Reference Books:

L.

AN o

Introduction to Electrodynamics-David J. Griffiths, Third Edition.
Mechanics and Electrodynamics - Brijlal N. Subrahmanyam, JivanSeshan
Classical Electrodynamics — S.P. Pure

Electrodynamics- B.B. Laud

Electrodynamics-Gupta, Kumar and Singh, Pragati Prakashan, Meerut
Electromagnetic waves and fields —R.N.Singh
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B.Sc. IIIr* year Physics (Semester-V)
Practical
Course code PHY-303
Paper-XXI

Period-45 Marks-50

PN B L=

Note

Note

Sl A e

List of experiments

Measurement of the focal length of a given convex lens using laser

Spectral response of photoconductor (LDR)

Diffraction of grating using laser beam

e by Millikan’s oil drop method

Study of thermocouple (Fe-Cu) and to find inversion temperature

Refractive Index R.I. of Optical fiber

constant of B.G. by standard condenser method

study of absorption spectra of iodine and determination of its wavelength using grating

:- At least Six experiments should be performed.

B.Sc. 11" year Physics (Semester-V)
Practical
Course code PHY-304
Paper-XXII
Marks-50

List of experiments

Beam divergence of a diode laser

Determination of the diameter of a thin wire using laser

To study the interference of light using optical fibers

Determination of wavelength of He-Ne laser by transmission grating and reflection grating
Y by Koenig’s method

Edser’s A pattern

e/m by Thomson methods by Excel

Surface tension by Ripple’s method

:- At least Six experiments should be performed.
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Period-45

Chapter 1.

Chapter 2.

Chapter 3.

Chapter 4.

B.Sc. III" year Physics (Semester-VI)
Atomic, Molecular Physics and LASER
Course code PHY-305
Paper-XIX
Marks-50

The Atom model [10]
Introduction, Thomson atom model, the Rutherford nuclear atom model,
drawbacks of Rutherford atomic model, the Bohr’s atom model, Bohr’s theory of
origin of spectral lines, diagrammatic representation of the series spectrum of the
H-atom in the light of Bohr’s theory.

Vector Atom Model [15]
Introduction-vector atom model, Quantum numbers associated with the vector
atom model, L-S coupling, j-j coupling, The Pauli’s exclusion principle, Selection
rules, Intensity Rules, Interval Rule, Normal Zeeman effect, Anomalous Zeeman
effect, Stark effect and its experimental study.

Molecular spectra [15]
Introduction, origin of pure rotational spectrum of a molecule, origin of vibration-
rotation spectrum of a molecule, Rayleigh’s law of scattering, Raman effect-
Discovery, experimental study, Applications of Raman effect-molecular structure,
Nature of liquids, Crystal Physics, Nuclear Physics, Chemical effects.

LASER [10]
Introduction, induced absorption, spontaneous emission, stimulated emission,
population inversion, properties of laser beam, laser pumping, Types of laser-Ruby
laser, He-Ne laser, carbon dioxide (COy) laser, Applications of laser-Biological,
medical and industrial.

Reference Books

L.
2.

3.

Atomic Physics — J.B. Rajam, S. Chand & Company Ltd.

Physics for degree students — C.L. Arora, Dr. P.S. Hemne, S. Chand

Publication

Modern Physics — R. Murugeshan, Er. KiruthigaSivaprasath, S. Chand

Publication

Introduction of Atomic Spectra-white.

Fundamentals of Molecular Spectroscopy- C.N. Banwell and E.M. McCash
(McGraw Hill International Edition)
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Period-45

Chapterl.

Chapter 2.

B.Sc. IIIr! year Physics (Semester-VI)
Non-conventional energy sources and Optical fiber
Course code PHY-306
Paper-XX
Marks-50

Non-conventional energy sources (12)
Introduction, Biomass, wind energy, tidal energy/Ocean energy, geothermal
energy, biogas hydro energy, wind energy, solar energy

Biogas plant-fixed dome type

Wind energy: Introduction to wind energy, terms and definition: wind, wind farm,
wind turbine, vertical axis wind turbine (VAWT), horizontal axis wind turbine
(HAWT), propeller (wheel), wind mill,types of wind turbines generator units,
monoblade HAWT, twin blade HAWT, merits and limitation of wind energy.

Solar Photovoltaic Systems: (10)
Introduction to photovoltaic systems, Solar Cell fundamentals: i) Semiconductor,
i) P-N junction, iii) Generation of electron-hole pair by photon absorption, iv) [ V
characteristics of solar cell

Electrical storage: Lead acid battery, basic battery theory

Chapter 3. Introduction of optical fiber (10)

Introduction, importance of optical fiber, classification of optical fiber- stepped
index fiber, stepped index monomode fiber, Disadvantages of monomode fiber,
plastic fiber, latest developed types of optical fibers- HPSUV; HPSIR; Halide;
Tapered.

Chapter4. Fiber cables and fabrication (13)

References:

1)
2)

3)

4)
5)

6)
7)
8)
9)

Fiber fabrication: Classification of fiber fabrication techniques; external chemical
vapour deposition (external CVD), axial vapour deposition (AVD), internal
chemical vapour deposition (internal CVD)

Fiber Cables: Construction, Strength members, cable tensile loading, minimum
bend radius losses incurred during installation of cables or during subscriber
service testing of cable, selection criteria, optical cable fiber laying in telephone.

Optoelectronics; R. A. Barapate (Tech-Max Publication, Pune)

Principles of Solar Cells, LEDs and Diodes: The role of the PN junction; ADRIAN KITAI
(2011 John Wiley & Sons, Ltd)

Light Sources: Technologies and Applications; Spiros Kitsinelis (CRC Press Taylo &
Francis Group, FL 33487-2742) - 2011

Energy technology (non-conventional, renewable, and conventional) - S. Rao, Dr. B.B.
Parulekar, Khanna Publishers.

Non-conventional energy resources- B.H. Khan, G.D. Rai, R.P. Khare, 1™ edition,
McGraw Hill Education (India) Private Limited, New Delhi.

Non-conventional Energy Sources- G.D. Rai, Khanna Publisher

Solar energy and Rural development- S.H. Pawar, C.D. Lokhande& R.N. Patil

Solar energy, Fundamentals and applications- Garg, Prakash Tata McGraw Hill

Fiber Optics and Optoelectronics — R.P. Khare, Oxford University Press.




26. B.Sc. Physics [Opt.] llird Yr.Sem.V & VI -10-

B.Sc. IIIr® year Physics (Semester-VI)
Practical
Course code PHY-307
Paper-XVII
Marks-50

List of experiments

Thermal conductivity by Forb’s method

Rydberg constant

B-H curve using magnetometer

Determination of Debye’s temperature (e.g. Tin)

Determination of dielectric constant of liquid/solid

Resistance measurement of semiconductor by Vaders Pau’s method
I-H Curve by Excel

Rydberg constant Excel

PN B L=

Note:- At least Six experiments should be performed.

B.Sc. IIIr® year Physics (Semester-VI)
Practical
Course code PHY-308
Paper-XVIII
Marks-50

List of experiments

Temperature coefficient of resistance of semiconductor

Measurement of thickness of thin film by gravimeter/optical/electrical method
Temperature of sodium flame

Hartmann’s dispersion formula

Maxwell’s bridge (measurement of inductance using impedance at different frequency)
A by grating (normal incidence)

Transistorized Regulated power supply using Zener diode.

Bridge Rectifier

PN B L=

Note:- At least Six experiments should be performed.

10
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Compulsory Activities

Organize a visit / study tour to Thermoelectric / Hydroelectric Power station, Wind mill,

Solar farm and submit project report along with a photograph during the final practical

examination.

OR

Organize study tour to industry / Research centre and submit a report at the time of final

practical examination.

11
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QUESTION PAPER PATTERN
B.Sc.F.Y.(I & II Semester)

Time : 2.30 Hours

Note:-1.All questions carry equal marks

PHYSICS
Max.Marks :50

2.Use of logarithmic table and electronic pocket calculator is allowed.

Q.1.Chapt. I (Long question)

OR
Chapt.II (Long question)

Q.2.Chapt.III (Long question)

OR
Chapt.IV (Long question)

Q.3. a)Chapt. I (Short question)
b)Chapt.II(Short question)

OR
a)Chapt.III (Short question)
b)Chapt.IV (Short question)

Q.4.Attempt any two
a)Chapter I Problem
b)Chapter II Problem
c)Chapter III problem
d)Chapter IV oproblem

Q.5. MCQ

10 Marks

10 Marks

10 Marks

10 Marks

10 Marks

Ten MCQ’s having four alternatives based on theory and numerical (Minimum two

MCQ’s from each chapter)

12
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3-30th May, 2015 AC after Circulars from Circular No.1 & onwards+ -32-
DR, BABASAHEE AMBEDEAR MARATHWADA UNIVERSITY

CIRCULAR NO,SU/Sci./B.8¢c, 5y11./31/2015

It is hercby notified for information to all the concerned that,
on the recommendation of the various Board of Studies,
Ad-hoc Boards & Committees the Hon’ble Vice-Chancellor has
accepted the rewised semester-wise syllabi in the Faculty of

Science as under on behall of the Academic Council under

Section-14|7] of the Maharashtra Universities Act, 1994 :-

Sr. | Name of the Subject Semester
No.
[1] | B.Sc. Automobile Technology I & IV
IInd Year, [Three Year Degree Coursel.
[2] | B.Sc. Horticulture Iind Year, I & IV
[Optionall.
;1[3f B.Sc. Chemistry IIlrd Year, [Optional]. ViVl
[4] |B.Sc. Analytical Chemistry V & VI
IMrd Year, [Optional],
[6] |B.Sec. Agrochemical & Fertilizer V & VI
Illrd Year, [Optional],
| [6] | B.Be. Geology ITIrd Year, [Optional]. V& VI
[7] |B.Voc. Multimedia & Animation, Ito IV
[Three Year Degree Course].
{ [8] |B.Voe. [1] Industrial Automation, Ito VI
' | [2] Automobile & [3] Travel & Tourism,
[Three Year Degree Coursel.

[8] |B.Voc. Jewellery Design 8 Gemology, I & IV
IInd Year [Three Year Degree Course],
[10] | Diploma in Industrial Automation for Community College at
University Campus,

This is effective from the Academic Year 2015-16 & onwards as

appended herewith,

All concerned are requested to note the contents of the circular and

bring the notice to the students, teachers and staff for their information
and necessary action.

University Campus,

Aurangabad-431 004. Mrrector,
REF.No.Acap/SU/8Sc1. / :

2015/6860-7259 Board of College and
Date:- 08-07-2015. errvs  University Development.

--2-.
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S5-301h May, 2015 AC after Circulars from Cireular No. 1 & onwards++ - 33 -

1]

2]

25 Dias

Copy forwarded with compliments to:-

The Director, C.V.E.T., Dr. Babasaheb Ambedkar Marathwada
University Campus, Aurangabad.

The Principals, affiliated concerned colleges,
Dr. Babasaheb Ambedkar Marathwada University

Copy to :-

The Controller of Examinations,

‘The Director, [E-Suvidha Kendra|, in-front of Registrar’s Quarter,
Dr. Babasaheb Ambedkar Marathwada University,

The Superintendent, [B.Sc. Unit],

The Superintendent, [B.C.S. Unit],

The Programmer [Computer Unit-1] Examinations,

The Programmer [Computer Unit-2] Examinations,

The Record Keeper.

Dr. Babasaheb Ambedkar Marathwada University.

B8*/-090715/

-2
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DR. BABASAHEB AMBEDKAR MARATHWADA UNIVERSITY, AURANGABAD.

SYLLABUS

B.Sc. (Chemistry)

THIRD YEAR

SEMESTER SYSTEM

FIFTH / SIXTH SEMETER

[Effective from — June- 2015 onwards]
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DR. BABASAHEB AMBEDKAR MARATHWADA UNIVERSITY, AURANGBAD

B.Sc. (Chemistry) IN SEMESTER PATTERN FOR THREE YEAR

DEGREE
YEAR | SEMESTER | PAPER PAPER Hours MARKS
NUMBER TITLE
First I Paper — 1 Inorganic 45 50
Chemistry
Paper — 11 Organic 45 50
Chemistry
Paper — 111 Lab Course | 45 50
II Paper — IV Physical 45 50
Chemistry
Paper -V Inorganic 45 50
Chemistry
Paper — VI Lab. Course — 45 50
I
Second I Paper — VII Organic 45 50
Chemistry
Paper — VIII Physical 45 50
Chemistry
Paper — [X Lab. Course-III 90 100
v Paper — X Inorganic 45 50
Chemistry
Paper — XI Physical 45 50
Chemistry
Paper — XII Lab. Course-1V 90 100
Third v Paper — XIII Physical 45 50
Chemistry
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Sem.V & VI

Paper — XIV Organic 45 50
Chemistry

Paper — XV Lab. Course-V 90 100

VI Paper — XVI Inorganic 45 50

Chemistry

Paper — XVII | Organic 45 50
Chemistry

Paper — XVIII | Lab. Course-VI 90 100
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B.Sc. CHEMISTRY

(Three Year Degree Course)

THIRD YEAR
Paper XIII Physical Chemistry Fifth Semester
(45hrs)

3 Hrs/ Week
I. Elementary Quantum Mechanics 10 Hrs.
II. Spectroscopy 10 Hrs.
III. Photochemistry 08 Hrs.
IV. Physical Properties and Molecular Structure 10 Hrs.
V. Nano Material 07 Hrs.

Paper XIV Organic Chemistry Fifth Semester

(45hrs)

3 Hrs/ Week
I. Spectroscopy 16 Hrs.
II. Organometallic Compounds 08 Hrs.
II1. Organic Synthesis via Enolates 13 Hrs.
IV. Fats, Oils and Detergents 08 Hrs.
Paper — XV Lab. Course V Organic Chemistry and

(45 Hrs)
Inorganic Chemistry

(45 Hrs)
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B.SC. CHEMISTRY

(Three Year Degree Course)

THIRD YEAR
Paper XVI Inorganic Chemistry Sixth Semester
(45hrs)
3 Hrs/ Week
I. Metal-ligand Bonding in Transition Metal Complexes 12 Hrs.
II. Electron Spectra of Transition Metal Complexes 07 Hrs.
III. Organometallic Chemistry 10 Hrs.
IV. Bioinorganic Chemistry 10 Hrs.
V. Chromatography 06 Hrs.
Paper XVII Organic Chemistry Sixth Semester
(45hrs)
3 Hrs/ Week
I. Heterocyclic Compounds 13 Hrs.
II. Carbohydrates 10 Hrs.
II1. Synthetic Polymers 07 Hrs.
IV. Synthetic Dyes and Drugs 15Hrs.
Paper — XVIII Lab. Course VI Organic Chemistry &
(45 Hrs)
Physical Chemistry
(45 Hrs)
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B. SC. THIRD YEAR

Paper XIII Physical Chemistry | V™" Semester]

45 Hrs. (3 Hrs/week)

I Elementary Quantum Mechanics 10 Hrs.

Black body radiation, Planck’s radiation law, photoelectric effect, Bohr's modes
of hydrogen atom (no derivation) and its defects. Compton effect. De
Broglie Hypothesis, the Heisenberg’s uncertainty principles, Harmiltonian
operator, Schrodinger wave equation and its importance, physical interpretation of
the wave function, postulates of quantum mechanics. Schrédinger wave equation
for H-atom, separation into three equations (without derivation), quantum

numbers and their importance.

IT Spectroscopy 10 Hrs.

I1I

10Y

Introduction - Electromagnetic radiation, regions of the spectrum, basic features
of different spectrometers, statement of the Born-Oppenheimer approximation.
Rotational Spectrum - Diatomic molecules, energy levels of a rigid rotor (semi
classical principles), selection rule, rotational spectra of rigid diatomic molecule,

determination of bond length, numerical problems.

Photochemistry 08 Hrs.

Introduction of radiation with matter, difference between thermal and
photochemical processes. Laws of photochemistry, Grothus - Drapper law, Stark-
Einstein law, Jablonsiki diagram qualitative description of fluorescence,
phosphorescence, non-radiative processes (Internal conversion, Intersystem

crossing), quantum yield, photosensitized reactions.

Physical properties and molecular structure 10 Hrs.

Optical activity and its measurement, dipole moment and its measurement by

temperature change method, magnetic property and its measurement by Guoy
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balance method, Applications of optical activity, dipole moment and magnetic

property for determination of structure of molecule.

V Nano Material 07 Hrs.
Introduction to nano-materials Methods of Synthesis - 1) High energy ball milling,
i1) Physical vapour deposition (PVD) iii) Chemical vapour deposition (CVD) iv)

Micro emulsion. Synthesis using micro-organisms and plant extract.
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B. SC. THIRD YEAR
Paper XIV Organic Chemistry | V™ Semester]
45 Hrs. (3 Hrs/week)
I Spectroscopy 16 Hrs.

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

single A max using woodwordfischer rule)

II Organometallic Compounds 08 Hrs.

Organomagnesium - compounds: Alkyl Magnesium halides-ethyl magnesium
bromide formation, structure and chemical reactions. Organozinc compound-
dialkyl zinc formation and chemical reactions, organolithium compound- n-

butyllithium formation and chemical reactions.

ITI Organic Synthesis via Enolates. 13 Hrs.

Defination, Active methylene compounds, Preparation of Aceto acetic ester,
(Claisen condensation with Mechanism), Acidity of alpha hydrogen, properties
and reactions involving formation of mono, di and unsaturated carboxylic acids,
also synthesis of ketone, di ketone, 4-methyl uracil from acetoacetic ester, keto-
enol tautomerism. Preparation of diethyl malonate, properties and reactions
involved in alkylation, formation of mono, di and unsaturated carboxylic acids,

and also synthesis of aminoacid and barbituric acids from diethyl malonate.

IV Fats, oils and detergents 08 Hrs.

Natural fats, edible and industrial oils of vegetable origin, manufacture of

soyabean oil by solvent extraction method and isolation and uses of essential oils.

10
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Types of animals fats and oils and defination of saponification value, iodine
value, and acid value. Detergents: Defination, Introduction and preparation of
sodium alkyl sulphonate, alkyl benzene sulphonate, and amide sulphonate, (one

example each), Cleansing action of detergent.

11
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B. SC. THIRD YEAR

Semester V Paper XV
Organic Chemistry

Lab Course: V Marks: 50

Binary Mixture:

Separation and Identification of both components

1) Benzoic Acid + B-naphthol

i1) Salicylic Acid + P- nitro aniline
i11) B-naphthol + Acetanilide

1v) m-nitroaniline + Naphthalene

v) a-naphthol + O-nitroaniline

vi) Cinnamic Acid + Naphthalene
vii) Salicylic Acid + Naphthalene
viii) B-naphthol + m-dinitrobenzene
ix) Cinnamic Acid + P- nitro aniline

x) Salicylic Acid + B-naphthol

12



31.S-[FINPW-02 June-2015-16 All Syllabus Science S.L. B.Sc.Chemistry IIIrd Yr. Sem.V & VI

- 13-
Inorganic Chemistry

Lab Course: V Marks : 50

1 Inorganic Qualitative Analysis (Semi-Micro Analysis)
(Atleast five mixtures)
2. Separation of calcium and Barium and estimation of
Ca-volumetrically .
3. Separation of Cu and Ni from binary mixture solution and
estimation of Cu-volumetrically .
4. Estimation of oxalic acid and H,SOj4 in a given mixture
Solution using NaOH and KMnOy solution.
5. Estimation of Fe by potassium dichromate using diphenyl
ammine indicator.
6. Estimation of available chlorine in the given sample of
bleaching powder.
7. Separation of calcium and Barium and estimation of
Ba-gravimetically.
8. Separation of Cu and Ni from binary mixture solution and

estimation of Ni-gravimetrically

13
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B. SC. THIRD YEAR
Paper XVI Inorganic Chemistry | VI™ Semester]
45 Hrs. (3 Hrs/week)
1. Metal-Ligand Bonding in Transition Metal Complexes 12 Hrs

Limitations of Valence Bond Theory

An Elementary idea of Crystal Field Theory

Crystal Field Splitting in Octahedral, Tetrahedral and
Square Planar Complexes

Factors affecting Crystal Field Parameters

2. Electronic Spectra of Transition Metal Complexes 7 Hrs

Types of Electronic Transitions

Selection rules for d -d transitions

Spectro -chemical series

Orgel Energy level diagram for d', d° and d’
Electronic Spectrum of [Ti (H,0)6]*" complex ion.

3. Organometallic Compounds 10 Hrs

Definition, Nomenclature and classification of Organometallic Compounds
Preparation, Properties, Bonding and Applications of alkyls and aryls of - Li,
Al, Hg, Sn and Ti.

A Brief account of metal - ethylenic Complexes

Nature of bonding in metal carbonyls.

14



31.S-[FINPW-02 June-2015-16 All Syllabus Science S.L. B.Sc.Chemistry IIIrd Yr. Sem.V & VI
- 15 -

4. Bioinorganic Chemistry 10 Hrs

Essential and trace elements in biological processes
Metalloporphyrins with special reference to hemoglobin and myoglobin
Biological role of alkali (Na', K™ ) and alkaline earth metal ions(Mg%, Ca’).

Nitrogen fixation

5. Chromatography 06 Hrs

Definition and classification of chromatography

Paper and Thin Layer Chromatography

Method of Development (Ascending, Descending Chromatography)
Locating Technique (UV-light / Chemicals)

R fvalue

Comparison between paper and TLC

Applications.

15
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B. SC. THIRD YEAR

Paper XVII Organic Chemistry [ VI™ Semester]
45 Hrs. (3 Hrs/week)
1. Heterocyclic Compounds 13 Hrs.

Introduction: Molecular orbital picture and aromatic characteristics of pyrrole,
furan, thiophene and pyridine, Methods of synthesis and chemical reactions with
particular emphasis on the mechanism of electrophilic substitution. Mechanism of
nucleophilic substitution reactions in pyridine. Comparison of basicity of
pyridine, piperidine and pyrrole. Condensed Heterocyles: Introduction,
Preparation of Quinoline (Skraups Synthesis), Isoquinoline (Bischler - Napirlaski)

and Indole (Fischer indole Synthesis).

2. Carbohydrates 10 Hrs.

Defination, Introduction and Classification.

Monsaccharides-Interconversion of Glucose and Fructose, chain lengthening,
chain shortening of aldoses. Conversion of Glucose in to mannose. Determination
of openchain structure of glucose & pyranose ring structure of glucose .
Mechanism of Mutarotation and Introduction to disaccharides (maltose, sucrose

and lactose) and
Polysaccharides (Starch and cellulose) without involving structure determination.

3. Synthetic Polymers. 07 Hrs.

Introduction, Classification based on nature of synthesis (without mechanism)
with examples. (Addition and condensation polymers). Properties, uses and
synthesis of polyvinyl chloride, polyvinyl acetate, polystyrene, polyacrylonitrile,
Nylon 6, Nylon 66. Introduction to synthetic and natural rubber, properties, uses

and synthesis of Buna N., Neoprene and silicon rubber.

16
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4. Synthetic Dyes and Drugs 15 Hrs.

Synthetic Dyes - Definition, colour and constitution (electronic concept) of dye,
classification based on chemical constitution, synthesis of methyl orange, Congo

red, malachite green, crystal violet, Alizarin and indigo dyes.

Synthetic Drugs - Defination, introduction, classification of drugs. Properties of

ideal drug. Synthesis of chloromycetien,paracetamol,phenacetien,

sulphaguainidine.

17
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B. SC. THIRD YEAR

Semester VI Paper XVIII
Organic Chemistry

Lab Course: VI Marks: 50

Organic Estimation

1) Estimation of Carbonyl group by hydrazone formation method
i1) Estimation of vitamin C in commercial soft drink / Glucon D
ii1) Estimation of ascorbic acid

iv) Estimation of Saponification value of oil

Organic Preparation and its purity by TLC

1) Preparation of Hydrazobenzene from azobenzene.

i1) Preparation of Phthalic anhydride from phthalic acid.
ii1) Preparation of 2, 4 dinitrophenyl hydrazone of acetone.
1v) To prepare picrate of Naphthalene.

v) To prepare picrate of Anthracene.

Vi) preparation of p — bromo acetanilide from acetanilide

18
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Physical Chemistry

Lab Course: VI Marks: 50

Instrumental

1. Determine the Strength of HCl and CH;COOH in a

given mixture by titrating against strong base conductometrically.

2. Determine the strength of oxalic acid conductometrically

using sodium hydroxide solution.

3. To determine empirical formula of ferric -5-sulphosalicylate

4. Determine the amount of Fe2+ in the given solution potentiometrically

5. To determine the refractive indices of series of salt solutions and to find out

concentration of the salt in given unknown solution.

Non-Instrumental

1. To determine the interfacial tension between two immiscible
liquids.

2. To study the effect of addition of an electrolyte NaCl / KCl
on the solubility of benzoic acid at room temperature.

3. To determine the standard free energy change AG’and
equilibrium constant for the reaction.

Cu+2Agt=Cu™+2Ag
ek

$*/-170615/-
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5-30th May, 2015 AC after Circulars from Circular No.1 & onwards

-6 -

DR. BABASAHEB AMBEDKAR MARATHWADA UNIVERSITY

CIRCULAR NO.ACAD/SU/Sci./B.Sc. & M.Sc. Syll./5/2015

It is hereby notified for information to all the concerned that, on
the recommendation of the Faculty of Science the Academic Council at
its meeting held on 30-05-2015 has accepted the revised semester-wise

syllabi as mentioned against their names in the Faculty of Science
as under :-

Sr. No.| Name of the Subject Semester
[1] B.Sc. Computer Science Degree Course 111 & 1V
2] B.Sc. Information Technology Degree Course 111 & IV
[3] B.C.A. Science Degree Course 111 & IV
[4] B.Sc. Animation Degree Course T & IV
[S] B.Sc. Bioinformatics Degree Course III & IV
[6] B.Sc. Computer Science [Optional] 111 8 IV
[7] B.Sc. Information Technology [Optional] 111 & IV
[8] B.Sc. Computer Applications [Optional] II1 & IV
[9] B.Sc. Computer Maintenance [Optional] 1II & IV

[10] [ B.Sc. Environmental Science [Optional] V & VI
[11] | B.Sc. Bio-Chemistry [Optional] V & VI
[12] | B.Sc. Forensic Science Degree Course V & VI
[13] | B.Sc. Industrial Chemistry [Optional] V & VI
[14] | B.Sc. Electronics [Optional] V & VI
[15] [ B.Sc. Zoology [Optional] _ V & VI
[16] | B.Sc. Microbiology [Optional] V & VI
[17] | B.Sc. Instrumentation Practice [Optional] V & VI
[18] | B.Sc. Statistics [Optional] V & VI
[19] | B.A. Statistics [Optional] V & VI
\[20]" | B.A. / B.Sc. Mathematics [Optional] V & VI
[21] | B.Sc. Home Science Degree Course V & VI
[22] | B.Sc. Textile Interior Decoration Degree Course V & VI
[23] | B.Sc. Fishery Science [Optional] V & VI
[24] | B.Sc. Dairy Science & Technology [Optional] V & VI
[25] | B.Sc. Botany [Optional] V & VI
[26] | B.Sc. Physics [Optional] V & VI
[27] | M.Sc. Computer Science 1T & IV
[28] | M.Sc. LT. 111 & IV

bring the notice to the students, teachers and staff fo

This is effective from the Academic Year 2015-16 & onwards as

appended herewith.
All concerned are requested to note the contents of the circular and

and necessary action,

r@;@rmaﬁon

University Campus, *
Aurangabad-431 004. * #
REF.NO.ACAD/SU/ScL. / * Drrector,
2015/3761-4160 * Board of College
Date:- 16-06-2015. * . s
wkhrns  University

ll2..
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