JIWAJI UNIVERSITY
GWALIOR

Syllabus

SUBJECT

B.Sc
11l Year

SCHOOL OF STUDIES IN
DISTANCE EDUCATION



1. e T 99
f= wrw
@ g a0, 9. o, iy a8 @ gRIfE @ed MR qeashd U9 Ued (FRv
Drere, B AT iR W= §M-2)
= Y4 A
qurie 75
MR UIGTHA Bl WA AR AR Ured J&ad Bl 919 Ud T &1 Ao 59
r—arey 2=l 99T &1 < 3N SAH G, HIerel AT fhar 7 I | g8 TS ATHIT Bl
Jrawg B fafdyr faensii @1 Hdferd YoMl ok WHRI A9 &1 Ured Al & A1 gy fhar
AT & | A3 & ol [ gedd @l urgy Arnil ' &R onw & o favga weAaen 2
TE YT UF AN HT g A UGH WUl BT ARATHEG AT Al cHd: g AUferd &1 & |
W@?WWWW%@WWWﬁWMMI%IHrélchsdnlsr?fﬂ'ﬂﬁﬁ
forvraa R |
THS —UH (@) 9Rd AT GRS Ud, WRYRE Bl UferE
IMYR) Rig fiFaR, 980 ge1 ward : A B, AR
3R TR UBHIBROT - ARTET 37ed |
@)  FHUF o Al : TR SRR SR TN

SHIE—al (@) faemeie <o & wR, AerEd g
faaR &R Wenfrel vd THRoT |

@) fafr= e

FHIE—AT @) SMYFIH dHId TRIAT BT YITROT, YGHOT T
IR faaRor |
@) PR UF Ud serg
THE—AR (@) O IR & e H SR TRIEl qur

RIS |
(@) A=
EEdERlE! (@) ol IR AFITHACT BT 3TRIRA |
(@) wcAmRl, FERIE IS &7 ufiaed iR fafr=
YHR & FH0—UF |

TP AT — TAS 3hls A UH—Udh YT I8 SIRAT | GA% UR4 H AFfa! fadmed
BT | UA® U & 15 3 BNT| UAD IHIE GI—al QU (HAI: & 3R @ ) fawaad g, sdferd
UAE U & foRd QT 9N (HHSE & 3R @ H ) 8| & 3fId UIe U 9= &4 ¥ Hag U &
3db 8 T W' AT W UG TRV DI H HIg U & Db 7 81| 39 UHR T UTIH &

quiids 75 I |




Foundation Course lll
English Language
B.A./B.SC./B. COM.- Il
Paper -l
Marks :75

The questions paper for B.A./ B. Sc./ B. Com./ B. Sc. (Home Sc.) - lll Foundation Course,
English Language and General awareness shall comprise the following items.

UNIT-1 Essaay types answer in about 200 words. Four essay / type question to be asked and two
to be attempied.

UNIT-2 The is writing skills for composition - Essay Writing.
UNIT-3 Precis writing.

UNIT-4 Reading Comprelhension of an unseen passage.
Vocabulary based on text.

UNIT-5 Grammar Advanced Exercises.

Note : Questions on unit | and IV (b) shall be asked from the prescribed text. Which will
comprise of popular creat writing and the following items ?

Mimimum needs- housing and Transport, Geo-economics profile of MP communication
education and culture Women and Warm-in-D................ Improvement, Management of
Change, Physical Quality of life, War and human survival the question of human social
value, New Economics Philosophy (Recent Liberalization Methods) Democratic
Decontralisation (with reference to 73, 74 constitutional) Amendment.

The text book shall be sponsored by the M.P. Higher Education Department and
published the M.P. Hindi Granth, Academy.



B.A./B.Sc./B.Com./ -1l
Paper - Il
Basics of Computer And Information Technology

BiEAIRSEY — 40

Unit -l

Unit-2

Unit-3

Unit-4

Unit-5

IRAGHT [T (TR®) — 10

B.Sc. - 1l
Botany Paper -
Plant Physiology, Biochemistry and Biotechnology
Max. Marks : 50
Plant-water relations : Importance of water to plant life; physical properties of water;
diffusion and osmosis; absorption, transport of water and transpiration; physiology of
stomata.

Mineral nutrition : Essential macro-and micro-elements and their role; mineral uptake;
deficiency and toxicity symptoms.

Transport of organic substance : Mechanism of phloem transport; source-sink
relationship; factors affecting translocation.

Photosyntehsis: Significance; historical aspects; photosynthetic pigments; action
spectra and enhancement effects; concept of two photosystems; Z-scheme;
photophosphorylation; Cavin cycle; C4 pathway; CAM plants; photorespiration.

Nitrogen and lipid metabolism : Biology of nitrogen fixation; importance of nitrate
reductase and its regulation; ammonium assimilation; structure and function of lipids; fatty
acid biosynthesis; B-oxidation; saturated and unsaturated fatty acids; storated and
unsaturated fatty acids; storage and mobilization of fatty acids.

Repiration : ATP - the biological energy currency; aerobic and anaerobic respiration;
Kreb's cycle; electron transport mechanism (chemi-osmotic theory); redox potential;
oxidative : Phosphorylation; pentose phosphate pathway.

Basics of enzymology : Discovery and nomenclature; characeteristics of enzymes;
concept of lholenzyme, apoenzyme, coenzyme andcofactors; regulation of enzyme
activity; mechanism of action.

Growth and development : Definitions; phases of growth and development; kinetics of
growth; seed dormancy, seed germination and factors of their regulation; plant
movements; the concept of photoperiodism; physilogy of flowring; florigen concept;
biological clocks; physiology of senescence, fruit ripening, plant hormones - auxins,
gibberellins, cytokinins, abscisic acid and ethylene, history of their discovery,
biosynthesis and mechanism of action; Photomorphogenesis; phytochromes and
cryptochromes, their discovery, physiological role and mechanism of action.

Genetic engineering : Tools and techniques of recombinant DNA technology; cloning
vectors; genomic and eDNA library; transposable elements; techniques of gene mapping
and chromosome walking. Role of enzymes in genetic engineering.

Biotechnology : Functional definition; basic aspects of plant tissue culture; cellular
totipotency, differentiation and morphogenesis; biology of Agrobacterium, vectors for
gene delivery and marker genes; salient achievements in crop botechnology.



Unit-1

Unit-2

Unit-3

Unit-4

B. Sc. -1l
Botany Paper- II
Ecology and Utilizaiton of Plants
Ecology

Time :3 Hrs. Marks 50
Ecosystems : Structure : abiotic and biotic components; food chain, food web, ecological
Pyramids, energy flow; biogeochemical cycles of carbon, nitrogen and phosphorus.

Morphologicla, anatomical and Physiological responses of plants to water
(hydrophytes and xerophytes), temperature (thermoperiodicity and vernalizaiton), light
(photoperiodism, helioophytes and sciophytes) and salinity.

Population ecology : Growth curves; ecotypes; ecads.

Community ecology : Community characteristics, frequency, density, cover, life forms,
biological spectrum; ecological succession.

Plants and environment : Atmosphere (gaseous composition), water (properties of
water cycle), light (global radiation, photosynthetically active radiation), temperature, soil
(development, soil profiles, physico-chemical properties), and biotic factors.

Phytogeographical regions of India :

Vegetation types of India : Forests and grasslands. with special reference to M.P.
National parks of Madhya Pradesh

UTILIZAITON OF PLANTS

Unit-5 Food Plants : Rice, wheat, maize,
potato, sugarcane. Fibres : Cotton and jute.
Vegetable oils : Groundnut, mustard and conconut.

General account of Sources of firewood, timber

and bamboos.

Spices : Genral accont.

Medicinal plants : General accounts

Beverages : Tea and coffee.
Rubber.

SUGGESTED READINGS (FOR ECOLOGY)

Odum, E. P. 1983. Basic Ecology, Saunders, Philadelphia.

Kormondy, E. J. 1996. Concepts of Ecology. Prentice - Hall of India Pvt. Ltd., New Delhi.

Mackenzie, A et al. 1999. Instant Notes in Ecology. Viva books Pvt. Ltd., New Delhi.

Suggested Readings (for Utilizaiton of Plants)

Kocchar, S. L. 1998. Economic Botany in Tropics, 2'd edition. Macmillan India Ltd., New Delhi.

Sambamurthy, A.V.S.S. and Subramanyam, N. S. 1989. A text book of Economic Botany! Wiley
Eastern Ltd., New Delhi.



Sharma, O.P. 1996 Hill's Economic Botany (Late Dr. A. F.; Hill adapted by O.P. Sharma). Tata
McGraw Hill Co. Ltd., New Delhi.

Simpson. B. B. and Conner - Ogorzaly, M. 1986. Economic Botany - Plants in Our World.
McGraw Hill, New Yourk.

Ambasht R. S. Plant Ecology.

Champion and Seth 1968. Forests of India - classification - F.R.I. Publication.
Doubermire : Plant and environment

Puri G. S. : Indian forest Ecology

Sagareya K.P. : Forest and Forestry

Pandhi - Indian Forestry

Suggested Laboratory Exercises (Ecology)

Idenfication of Local Flora -

1. To determine minimum number of quadrats reqgired for reliable estimate of biomass in
grasslands.

2. To study the frequency of herbaceous species in grassland and to compare the frequency
distribution with Raunkair's Standard Frequency Diagram.

3. To estimate importance vaue index for grassland species on the basis of relative frequency,
relative density and relative biomass in protected and grazed grassland.

4. To measure the vegetation cover of grassland through point frame method.
5. To measure the aboveground plant biomassi n a grassland.

6. To determine Kemp's constant for dicot and monocot leaves and to estimate the leaf area
index of a grassland community.

7. To determine diversity indices (richness, Simpson, Shannon- Wiener)in grazed and protected
grassland.

8. To estimate bulk density and porosity of grassland and wooldand soils.
9. To determine moisture content and water holding capacity of grassland and woodland soil.
10. To study the vegetation structure throught profile diagram.

11. To estimate transparency, pH and temperature of different water bodies.

12. To measure dissolved oxygen content in polluted and unpolluted water samples.
13. To estimate salinity of different water samples.

14. To determine the percent leaf area injury of different leaf samples collected around polluted
sites.

15. To estimate dust holding capacity of the leaves of different plant species.



Suggested Laboratory Exercises (Ecology)

1.

8.
9.

10.
11.
12.
13.
14.

15.

To determine minimum number of quadrats reqgired for reliable estimate of biomass in
grasslands.

To study the frequency of herbaceous species in grassland and to compare the frequency
distribution with Raunkair's Standard Frequency Diagram.

To estimate importance vaue index for grassland species on the basis of relative frequency,
relative density and relative biomass in protected and grazed grassland.

To measure the vegetation cover of grassland through point frame method.
To measure the aboveground plant biomassi n a grassland.

To determine Kemp's constant for dicot and monocot leaves and to estimate the leaf area
index of a grassland community.

To determine diversity indices (richness, Simpson, Shannon- Wiener)in grazed and protected
grassland.

To estimate bulk density and porosity of grassland and wooldand soils.

To determine moisture content and water holding capacity of grassland and woodland soil.
To study the vegetation structure throught profile diagram.

To estimate transparency, pH and temperature of different water bodies.

To measure dissolved oxygen content in polluted and unpolluted water samples.

To estimate salinity of different water samples.

To determine the percent leaf area injury of different leaf samples collected around polluted
sites.

To estimate dust holding capacity of the leaves of different plant species

Suggested Readings (for laboratory exercises in Ecology)
li Krebs. C. J. 1989 Ecological Method OIO9Y. H~rper and Row, New York USA.

Ludwig, J. a. and Reynolds, J. F. 1988 Statistical Ecology. Wiley, New York.

Moore, P. W. and Chapman, S. B. 1986. Methods in Plant Ecology. Blackwell Scientific
Publications.

Misra, R. 1968 Ecology Work Book. Oxford &IBH, New Delhi.

APHA - Standard Methods for the Examination of Water and Waste Water. American Public
Health Association, Washington, D.C.

Suggested Laboratory Exercises (For Utilization of Plants)

1.

Food Plants : Study of the morphology, structure and simple microchemical tests of the food
storing tissues in rice, wheat, maize, potato and sugarcane. Microscopic examination of
starch in tehse plants (excepting sugarcane).

Fibres : Study of cotton flowers, sectioning of the cotton ovules/ developing seeds to trace
the origin and development of cotton fibers. Microscopic study of cotton and test for cellulose.



Sectioning and staining of jute stem to show the location and development of fibres.
Microscipic structure. Tests for lignocellulose.

3. Vegetable Oils : Study of hand sections of groundnut, mustard and coconut and staining of
oil droplets by Sudan Il and Sudan Black.

4. Field Visits: To study sources of firewood (10 plants), timber-yelding trees (10 trees) and
bamboos. A list to be prepared mentioning special features.

5. Spices : Examine black pepper, cloves, cinnamon (hand sections) and opened fruits of
cardamom and describe them briefly.

6. Preparation of an illustrated inventory of 10 medicinal plants used in indigenous systems of
medicine or allopathy : Write their botanical and common names, pars used and diseases/
disorders for which they are prescribed.

7. Beverages : Section boild coffee beans and tea leaves to study the characteristic strcutural
features.

8. Rubber : Collect illustrative materials of Hevea brasiliensis : morphology of the plant
attapping practices, history of rubber. List the many uses of rubber.

Suggested Readings (for laboratory exercises for Utilization of plants).

Kocchar, S. L. 2000. Economic Botany of the Tropics. Macmillan India Pvt. Ltd., New Delhi
Council of Scientific & Industrial Research 1986. The Useful Plants of India. Publications and
Information Directorate, CSIR, New Delhi.

Pimental D. and Hall, C.W. (Eds) 1989 Food and Natural Resources. Academic Press, London -
New York.

Sharma. D. P. 1996 Hilrs Economic Botany - Tata McGraw Hill Co. Ltd., New Delhi.

Swaminathan M. s. and Kocchar, S. L. (Eds) 1989. Plants and Society. Macmillan Publications
Ltd., London



B. Sc. lll
Scheme of Botany Practical

Max. Marks 50 Time : 04Hours
Ex.1 Exercise based on plant physiology experiement 10
Ex.2 Biochemical test 05

Ex. 3 Exercise based on Ecological experiement or soil

analysis 10
Ex.4 Spotting based on Economic Botany 10
Ex.5 Viva- Voce 05
Ex.6 Proejct Work 05

Ex.7 Sessional 05
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Unit : |

Unit : Il

B.Sc. Part - Il
Zoology
Paper - |

Applied Zoology

Time 3 hrs.

Aqua culture :

1. Definition, scope and significance of aquaculture.

N

Prawn Culture.

Pearl Culture.

Edible Oyster Culture.

Frog Culture 12 periods

isciculture
General account of freshwater edible fishes.
Carp culture.
Maintenance of aquarium.

Plankton and their role in fisheries.

S T e A L

Elementary knowledge of poly-culture. 12 periods

Economic Entomology

General account of :-

Unit IV

agrwdE

Unit : V

H whpE

Sericulture.
Apiculrture.
Lac Culture.

Common pests of oil seeds, vegetables and stored

o > w N oRE

Biological control of insect-pests. 13 periods

Toxicology
Toxicology : Basic concept.
Toxicity testing LC50, LD50 acute and chronic toxicity.
Heavy metal toxicity (mercury, cadmium and lead).
Pesticides and their toxicological effects.
Occupational health hazards and their contro. 12 periods

Lab techniques

Study of pH meter and chromatography.
Microtomy.
Preparation of fixatives, stains and regents.

Museum keeping - preservation and skeleton prepartion,

taxidermy. 12 periods

M.M. : 50

grains.



Zoology
Paper - I
Environment Biology and Evolution
Time : 3 hrs.
Unit | Basic concept of ecology
1. Concept of Ecosystem - Biotic and Abiotic factors,
flow in ecosystem - food chain and food web.
2. Biogeochemical cycles of CO,, N and P.
3. Population concept - characteristics of population,
4, Community concept - Succession, periodicities,
indicators.
Unit Il Habitat Ecology
Characteristics of the following habitats :-
1 Fresh water
2 Terrestrial
3 Marine
4 Ecological divisions of India
5 Natural resources and their conservation
Unit Il Man and Environment :
1. Wild life conservation and sanctuaries of Madhya
Pradesh.
2. Environmental degradation and pollution.
3. Pesticide, metal, thermal and noise pollution.
4, Global warming, green house effect and radiation
ecology.
5. Urbanization and effects of human population on
environment.
Unit IV Origin of life Evolution
1. Origin of life - Theories and concepts.
2. History of evolutionary thought :-
Lamarckism and Darwinism, NeoDawinism
3. Natural Selection - Basic concept of variation , mutation,
isolation and speciation
4, Adaptation and mimicry
5. Concept of micro, macro and mega evolution.
Unit -V Palaeontology and Distribution of Animals
1. Palaeontology :- Formation of fossils
Determination of age of fossils
2. Study of extinct forms :- Dinosaurs and Archaeopteryx.
3. Evolution of man

B.Sc. Part - lll

4, Zoogeographical distribution of animals.

MM : 50

energy
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B.Sc. lll
Zoology 2004-2005
Practical
Exercises for Practical

Collection and study of local Insects, Molluscs, Fresh water fishes.

Study of life history of Silk worm, Honey bee & lac Insect.

Study of pests - Vegetable and Fruit pest, stored grain pest and crop pest.
Study of animal adaptations - Aquatic, Desert, Cave, Volant etc.

Mounting of unio gills, Fish scales & gills, sting apparatus of honey bee and mouth parts of
Insects.

Study of pond Ecosystem.

Water analysis- O, , Chloride, Co,, alkalinity, Soil pH.

Components and working of Instruments- Microtome, Microscope, pH meter,
Spectrophotometer and centrigudg.



Scheme of Practical Examination

Duration 4 hrs

Spotting - (Insects, Fishes Molluscs) any five

Study of animals for adaptation (any three)
Mounting
Water analysis (any on parameter)

Comments on Instruments

Exercise on wild life
Project/collection

Viva

© © N o g & w NP

Practical Record

Total

List of Recommended Books :

1. Fish & Fisheries of India Jhingran V.G.
Publishing

2. An Introduction to Fishes S.S. Khanna
Depto,

3. Text book of Aquaculture M.S. Readdy &

Rao Publishing

4. Pest management and Nayar B.V.
Pesticides Indian
Scenario

5. Economic Zoology Shukla &

Upadhyaya

6. Ecology Odum E.P.

7. Fundamentals of Ecology Odum E.P.

8. Evolution Dobzhansky
Stebbins &

Valentine

9. Genetics Origin of Dobzhansky
Species
Press

10. Envioronment Biology Arvind Bhatia

11. Ecology

12. Organic Evolution

Veerbala Rastogi

Veerbala Rastogi

MM 50
Marks -10

05

05

05

05

05

04

05

05

50
Hindustan

Corp. , Delhi
Central Book
Allahabad
Discovery K.R.S.
House

Namrata
Publications,
Madaras
Amerind

W.B. Saunders

W.H. Freeman

Columbia
University

Ramesh Book
Depot, Jaipur



13. Organic Evolution Mohan P Arora  Himalaya

Publishing
House, Delhi
14.Ecology M.P. Arora Himalaya
Publishing
House, Delhi
15. An Introduction to M.P. Arora Himalaya
Paleontology Publishing
House, Delhi
16. Environmental Biology P.D. Sharma Rastogi
and Toxicology Publications

17 Y UTGUHH & AR R AU, Z<T T JHBIeHl gRT UHIRIE G |



Title

Note :-

Class : B.Sc. Part Three
Subject : Physics
Paper |

. Relativity Quantum Mechanics, Atomic, Molecular And Nuclear Physics
Max Marks : 50

The paper is divided in five units. This examiner should ask at least one question from

each unit . Internal choice within the unit must be provided. Numerical problems in each

unit should be asked.

Unit | : Relativity and Quantum Theory (15)

Unit Il :

Unit I :

Reference systems, internal frames, Galilean invariance and conservation laws,
propagation of light, Michelson-Morley experiment; search for ether.

Postulates for the special theory of relativity, Lorentz transformations, length contraction,
time dilation, velocity addition theorem, variation of mass with velocity, mass-energy
equivalence,-particle with a zero rest mass.

Origin of the quantum theory : Failure of classical physics to explain the phenomena such
as black body spectrum, photoelectric effect, Ritz combination principle in spectra,
stability of an atom. Planck's radiation law, Einstein's explanation of photoelectirc effect,
Bohr's quantization of angular momentum and its applications to hydrogen atom,
limitations of Bohr's theory.

Quantum Mechanics (15)

Wave-particle duality and uncertainty principle : de Broglie's hypothesis of matter waves ;
the concept of wave and group velocities, evidence for diffraction and interference of '
particles', experimental demonstration of matter waves.

Consequence of de Broglie's concepts; quantisation in hydrogen atom; energies of a
article in a box, wave packets, Heisenberg's uncertainty relation for p and x, its extension
to energy and time. Consequence of the uncertainty relation; gamma ray microscope,
diffraction at a slit, particle in a box, position of election in a Bohr orbit.

Quantum Mechanics : Schrodinger's equation. Postulatory basis of quantum mechanics;
operators, expectation values, transition probabilities, applications to particle in a one -
and three-dimensional boxes, harmonic oscillator, reflection at a step potential,
transmission across a potential barrier.

Atomic Physics (15)

Hydrogen atom; natural occurrence of n , and m quantum numbers, the related physical
quantities. comparison with Bohr's theory.

Spectra of hydrogen, deuteron and alkali atoms spoectral terms, doublet fine structure,
screening constants for alkali spectra for s,p, d, and f states, selection rules.

Single and triplet fine structure in alkaline earth spectra, L-S and J-J couplings.

Week spectra: continuous X-ray spectrum and its dependence on voltage, Duane and
Hunt's law. Characteristics X-rays. Moseley's law, doublet structure of X-ray spectra, X-
ray absorption spectra.



Unit IV : Molecular Physics (15)

Discrete set of electronic energies of molecules, quantisation of vibrational and rotational
energies, determination of internuclear distance, pure rotational and rotation vibration
spectra. Dissociation limit for the ground and other electronic states, transition rules for
pure vibration and electronic vibration spectra.

Raman effect, stokes and anti-Stokes lines, complimentary character of Raman and
infrared spectra, experimental arrangements for Raman spectroscopy.

Spectroscopic techniques : Sources of excitation, prism and grating spectrographs for
visible ,UV and IR, absorption spectroscopy, double beam instruments, different
recording systems.

Unit V Nuclear Physics (15)

Interaction of charged particles and neutrons with matter, working of nuclear detectors,
G.M. Counter, proportional counter and scintillation counter, cloud chambers, spark
chamber, emulsions. Structure of nuclei, basis properties (I, ~, Q and binding energy),
deuteron binding energy, p-p and n-p scattering and general concepts of nuclear forces.
Beta decay, range of alpha particle, Geiger Nuttal law. Gamow's explanation of beta
decay, alpha decay and continuous and discrete spectra. Nuclear reactions, channels,
compound nucleus, direct reaction (concepts).

Shell model ; liquid drop model, fission and fusion (concepts), energy production in stars
by p-p and carbon cycles (concepts).

Text and Reference Books

1.

H S Mani and G K Mehta; " Introduction to Modern Physics" (Affiliated East-West Press,
1989) A Beiser; "Prospective of Modern Physics" H E White ; " Introduction to Atomic
Physics" Barrow' "Introduction to Molecular Physics "

R P Feymann, R B Leighton and M Sands ; " The Feymann Lectures on Physics", Vol. llI
(B | Publications, Bombay, Delhi, CalCutta, Madras)

T A Littlefield and N Theorley; "Atomic and Nuclear Physics" (Engineering Language
Book Society) H A Enge, " Introduction to Nuclear Physics", (Addision -Wesly)

Eisenberg and Resnik; "Quantum Physics of Atoms, Molecules, Solids, Nuclei and
Particles" (John Wiley)

D P Khandelwal ; " Optics and Atomic Physics", (Himalaya Publishing House, Bombay,
1988)



Class : B.Sc. Part Three
Subject : Physics
Paper Il
Solid State Physics, Solid State Devices And Electronics
Max Mark : 50

Note :- The paper is divided in five units. The examiner should ask at least one question from

Unit |

each unit. Internal choice within the uni must be provided. Numerical problems in each
unit should be asked.

Crystal Structure and X-rays (15)

Overview : Crystalline and glassy forms, liquid crystal, glass transition.

Structure : Crystal sturcture; periodicity, lattices and bases fundamental translation
vectors, unit cell, Wigner-Seitz cell. allowed rotationsl, lattice types , lattice plane.

common crystal structure.
Laue's theory of X-ray diffraction, Bragg's law, Laue patterns.

Bonding: Potential between a pair of atoms ; Lennard-Jones potential, concept of
cohesive energy, covalent, Van der walls, ionic, and metallic crystals.

Magnetism : Atomic magnetic moment, magnetic susceptibility, Dia-para-, and
Ferromagnetism, Ferromagnetic domains, Hysteresis.

Unit Il ; Lattice Vibration (15)

Unit Il

Thermal properties : Lattice vbrations, simple harmonic oscillator second order
expansion of Lennard Jones potential about the minimum, vibrations of one dimensional
monatomic chain under harmonic and nearest neighbour interaction approximation,
concept of phonons, density of modes (1-0). Debye model; lattice specific heat. low
temperature limit, extension (conceptual) 1 t0 3 - D.

Band structure : Electrons in periodic potential; nearly free election model (qualitative),
energy bands , energy gap, metals, insulators, semiconductors.

Motion ofelectrons; Free electrons, conduction electrons, electron collisions, mean free
path, conductivity and Ohm's law. Density of states, Fermi energy, Fermi velocity, Fermi-
Dirac distribution.

Solid State Devices (15)

Semiconductors: Instrinsic semiconductors, electrons and holes, Fermi level.
Temperature dependence of electron and hole concentrations. Doping; impurity states, n
and p type semiconductors, conductivity, mobility, Hall effect. Hall coefficient.

Semiconductor devices: Metal-semiconductor junction, p-n junction, majority and
minority carriers, diode, Zener and tunnel diodes, light emitting diode, transistor, solar
cell.

Power supply : Diode as a circuit element, load line concept, rectification, ripple factor,
zener diode, voltage stabilization, IC voltage regulation.



Unit IV Transistor and FETs' (15)

Unit Vv :

Characteristics of a transistor in CB, CE and CC mode, graphical analysis of the CE
configuration, low frequency equivalent circuits, h-parameters, bias stability, thermal
runaway.

Field effect transistors : JFET volt-ampere curves, biasing JFET,a ac operation of JFET,
source followe, Depletion and enhancement mode, MOSFET, biasing MOSFET, FET as
variable voltage resister, digital MOSFET circuits.

Amplifiers (15)

Small signal amplifiers :General principles of operation, classification, distortion, RC
coupled amplifier, gain frequency response, input and output impedence, multistage
amplifiers, transformer coupled amplifiers, Equivalent circuits at low, medium and high
frequencies; emitter follower, low frequency common-source and common-drain
amplifier, Noise in electronic circuits.

Test and Reference Books

1.

C Kittel ; " Introduction to Solid State Physics". Vth Edition (John Wiley and Sons, New
York, 1976) J S Blackmore; "Solid State Physics", lind Edition (Cambridge University
Press, Cambridge) N W Ascroft and N D Mermin ; "Solid State Physics" (Holt, Rinehart
and Winston, New York, 1976)

B.C. Streetman; "Solid State Electronic Devices", Iind Edition (Prentice-Hall of India,
New Delhi, 1986) W D Stanley; "Electronic Devices. Circuits and Applications" (Prentice-
Hall, New Jersey, USA. 1988)

J D Rader ; " Electronics Fundamentals and Applications"”, lind Edition (Prentice-Hall of
India, New Delhi, 1986)

J Millman and A Grabel; " Microelectronics”, International Edition (McGraw-Hili Book
Company, New York,1988)



Scheme of Practical Examination

B.Sc. Part Three

Note : Every student is required to perform at least 15 experiment out of the list given below. In
practical examination every student must perform one experiment of 3 hrs. duration. In

practical examination the break up of marks is as follows :

I. For regular students :

Practical Marks Sessional Marks Viva Total
1 25 10 15 50

Il. For ex-students/Non-Collesiate students.

Practical Marks Viva Total
1 35 15 50

List of Practicals
A. Relativity (a few experiments need to be introduced)

B. Quantum Mechanics
1. Determination of Planck's constant

2. Determination of e/m using Thomson's tube
3. Determination of e by Millikan's method

C. Atomic Physics
1. Study of spectra of hydrogen and deuterium (Rydberg
ration of masses of electron to proton)

2. Absorption spectrum of iodine vapour.
3. Study of alkali or alkaline earth spectra using a concave
4. Study of Zeeman effect for determination of Lande g-
D. Molecular Physics
1. Analysis of a given band spectrum.
2. Study of Raman spectrum using laser as an excitation
E. Nuclear Physics
1. Study of absorption of alpha and beta rays.
2. Study of statistics in rradioactive measurement.
F. Solid State Physics, Solid State Devices and Electronics.
1. Goniometric study of crystal faces
Determination of dielectric constant
Hysteresis curve of transformer core
Hall-probe method for measurement of magnetic field

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

Characteristics of a tunnerl diode

Study of voltage regualtion system

© O N s WN

Study of aregulated power supply.
Study of Lissajous figures using a CRD
. Study of VTVM

Study of RC and TC coupled amplifiers.
Study AF and RF oscillators

e =
w N P o

constant and

factor.

source.

grating.



P13 1

Sl T af
favy — +ifde =
T Y9
: AT AR F@icH Jifd &1 SgHa
AIEHAITT—HAR TANT, $oR ) Wiol, Aerdl & faRkre Rigidr @ qReedHr |

AN B HURRY, o[l Aqgad, 999 IR, T & A6 & T & Al GFqE Bl
IRacH, A Il Fagedd], HUT B IR fIRM gem |

JaicH Rigia &1 Igva, 1 ARl &1 fiRawd Wifdel gRT aIRam a-4 § Nhadl o
— qu five WagH, UHTe g yvE, Wagd & 9 §aNT &1 Ragid, =AY &1 i,
FITSIBROT TAT BTSN URATY =g VAT | R Ragia @ W |

: qaicH AT

TET HOT godr dern ifeaadt — fAgid, sa—ava @ S—anTell & UREeTHT, T Tl
TR I D1 AR, BN BT facd= Ud AfTaor &7 Hed, g1 a3l &l URRe eqa |

SI—ANTell @1 AFIRVM BT B, BISgold URATY] HT FEICIHRO, 9T & A_x Red Ho
B Ioll, AT Yaed, Hav 3R Rfa # ifAf¥aqar &1 sEoHad dey dom gadT Sof
T & A R |

ffeadar figid &1 ey | y —foRor gemeefl, tad Ree grr fadaq, d9few & siar @,
AR P& ¥ selag™ b Rfd |

FqeH FifFH — AfewR THHO ddicq BT & URGUANS, STRe™, TTemaT,
ZifSre™ wiied, Ue fawiia o e arell & orer Holl &1 SIgudIT, 3ffad! alfers, favd
W I IRacH, faa—ueR 3 IR |

SHE—3 TRATY] AT

BISQIo WA, n, | T qaicH Geisil &1 Uigfad @ a7 wdfta s S, ar
g & qor |

gIgsiol auishd, S dem &Ry WagH! T, Sdoic Bigd R |, S, p, d @ T srawermsii
Il &R WagH B WhIT Fradies, avo—a9 |

JhATg~ 3MJAUihH & Tabel Il 3 RN, L-S iR J-J IH9 , &7 JuishA T $9a
g R FiRaT, Sote SIR gve @ M, aifiereriors X — fovol, dgel &1 s, X-fasor
quich BT g Axar, X —fHRoT raeiyor quih |

3PTS —4 IMMOad Afd!

IR B gelagiie Iolell & fAfdy WR, dFMe qAT goie Iofiell & FICIHRl, <R
AMHDHR A HT A, Y& goi ST Johd, TS Tl 3 geldgi-idh WRI & qeed
AT, TG, HFUFID AT SIFR (1D BIFAID qUishd & HHAUT 9 | I 91d, TCidb del
Ui T Y@M, AT 3R 3aRad duihH BT R G, T WaIgH DI UG aeeny |

FCEDIUS Theildh : Iaiod & T, G99, W 3R s/arad fafdwor & forg A 3R
AT Wagrel, fg—faxor o Suavvr, fafieT sfera e |




SHIS—5 ABII Hifca!

ST qAT AR PO B &g S A1 [T | DI FGADT BT BRI TR—IeR

o (G-M TT0T)  JATFUTICTP AT IR 0T, HE PIS, Wb ThIS FHR |

DT Hbl TRAA, a1 o (1, p,Q iR duT I9I) SIS B g I, WeH-—UeH qn
FgE-UICH TDHIOE, AHGR gl I AW AR | f—&F | o BN Bl W™ IR
—Aed APy Affhar, I, AP T1fe e fhar (@raemrom)

EIRSAIIGRIRECE]
vy — 9ifds I
IEGIRR SR

S AT HIfIal, S 3faReyT JAqAT TIT gelasI~aT

SPHIE—1 :

31 3faRer Hifdd! — 1
ggg URgfc : foreed Td 7ol ®U, TR fohved, 7o # ®UT=R o |

GEAT : fohReel WA, AT Seld Qd TR, Hel AHATATRYI afeer, gabrs A,

f R — RIS |, I uer goid, e ISR, Siad dav A fheed Avem |
X- foxor fagas @) @fs &1 Rigrd, 7 &1 fE, s fawm |
dg7 : WA & Siiel & #eg fava, oFfs—<ia fova, Sdse 9ol & fAgrd, |8 Sare,

qrUeRk—die, 3G TT arfcasd fehved |

FEDHE . WAGS gESHI IMgYl, gEed Ui, ufa, o Ud die gead, A
DT S, AT |

FPIe—2 SN IFaRAT Hifga ©

SHR T[OT : STeAd ¥, TRl 3Mad &lferd, oFre—uiid fava & feaq 99 & uRa: el
3o gIR, fdedd |ifR den smafa wfafhar & dfdcedr § e wAIfdds a9 &1 U
fafg <o, BHE @1 IR, AUl (Te fai) o1 a9, fearg ufowu, Siee faldre
o1, o areed A, Bfafie foar (G arfierom) |

U8 GYEET : ofad fova H geldgHl @ WA, T Jad geldg Uiy (U)ot
JUg, IAT RIS, €T, MATAD, AT |

AR IRCARII| D o Solde, dledd goldgd, Soldel uce, #ed Had U,
ATTHdT TAT MEH BT M, TR BT O, BHI Sofl, BT I, BHI —fSRMH faawoT |

SIS 3—3I e Yl

JFEATAD : I Agdlcld, goidel Ud fqar, ¥l WR, goldg™ ql fdar Ol U= ATushA
BT AT, ALY, 3G TR, N TAT P UBR & Agdlcid, ATaAdhdl, ITaRierdl, g U,
BTl 0T |

Jgdrd JaAT - o1g Fedrad AE, T A, T Td AT dI8D, SHS, SR Ud

Sldls, UDIRI SIS SRS QI'\YIANCQ, XqlelX WI




IRyl dcd & ®U § SIS, dle—dlgd IauRvN, faeav, Ifier gce, favg e, IC
ICECRERCET

SHTS 4 3MOTEH Hifrd! —
oIf~aeRr & RIfOTe I SWAMS YR, Sodvid Ud JUTed faem #, snafas Soaui= faerm
H g faveyer, e amgfa AAgedar uRue, —urad, AT i, ardig rReRa |

gF-g9Td SIAIex : JFET dlee —UARR g, 1fAfd JFET, JFET & UoATdc &RT YA
T T, 379eTd Td Affagl fdem MOSFET, Jifi=ifd MOSFET, uRadl diecst Uik &
w4 ¥ FET, fefiicet MOSFET uRuer |

ShIS—5 : SAAdSId —o
g Hbd Yagd ¢ U1 & A g, iieRvl, fawuvr, RC w1 yaerd, 3qfd srfaha,
el wa fonfa ufcamn, sgw ydud, Sier g7 Uaud, 714, 7egq ar S@d srgfasii
R G URYY, SEuid IR, = amgfa Swafs S ud SWafTe —oiF uaea,
solagIE aRuel & ¥R |




Soad. g
A
yrfTe ger & ggfa

A : — 7 G ¥ BH A BH 15 TINT BRAT SMAID © | IS BT P YIRS WIer § 3 1S Bl

Udh YA HRAT AP © | JhT BT AdRoT 7 TR I g—

1. frafya o @ forg
25 10 15 50
2, Yaqd vd e wiereff & forg
RIS 3 BIIREED Byl
35 15 50
TART @) g
3. gared AHD
1.5 fraare &1 fAeiRor
2.e/m &1 oamaed fafer | fMefRor
3! e ' @ fAfere™
EANRCIG I RE
1BTSgIo AT SIEIIA & qUihH BT eI |
2.3TATSIA aTF T INYUT qUIhH |
3.31q0e UfST gRT &RT & qUishy BT AeTI |
407 g BaeR & RO 2g SIHT JTd BT 3/ |
| efvgd Hifda
1.99€ Uiy BT fazeryor |
2°TRR BT SIoTd ST & 0 § SYANT B AT quishH BT
SR
T SArHerg e
1,37 AT dIeT fHRoll & STaeNyoT BT 3T |
2Xfear uffiar & Aros # |@iRerad) &1 T |
3. O Sawey Hifdel, SN sraver At qen el

1.fheea wata! w1 MAAMfgs eaad

2 WRTAA® BT R |

3STABIR BIS BT FEDHI AT I |

4TEDHI 8 & MR $I Sfa—ug fafr

5314 dlai® &I (ARTE IR T ST 3TwRTel

6.2Tf~oTex & IIfAAeIOrh da%h

7.29e SRS & IAeellOd ak

8.deedl MaAd MaTa &1 rgyH

o fFaffd uTaR AwE BT reuIH

10. DTS 0T HHER & IUART A folar] sMmapfcr
BT NI |

11. VTVM &1 30T |

12, R-C gf9d derm grawrR gRad uael |

13, S JATgfed qAT SAT 3Mgfed qIferan o1 3egg |




Unit |

Unit Il

Unit Il

B.Sc. Third Year

Paper | : Physical Chemistry
Maximum Marks : 33
(2 Hrs/ week)

Elementary Quantum Mechanics

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

De Broglie hypothesis, the Heisenberg's uncertainty principle, Sinusoidal wave equation,
Hamiltonian operator, Schrodinger wave equation and its importance, physical
interprtation of the wave function, postulates of quantum mechanics, particle in a one
dimensional box.

Molecular orbital theory, basis ideas - criteria for forming M.O. from A.O., construction of
M.O. 's LCAO-H2* ion, calculation of energy levels from wave functions, concept of
o, o* m,n* orbitals and their characteristics, Hybrid orbitls-SP, SP2, SP3 ; calculation of
coefficients of A.O.'s used in these hybrid orbitals.

Introduction to balence bond model of H2, comparison of M.O. and V.B. models.

Spectroscopy

Introduction : electromagnetic radiation, regions of the spectrum, basis features of
different spectrometers, statemetn of the Born-Oppenheimer approximation, degree of
freedom.

Rotational spectrum

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

Vibrational Spectrum

Infrared spectrum : Energy levels of simple 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 : Concept of polarizability, pure rotational and pure vibrational Raman
spectra of diatomic molecules, selection rules.

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

Qualitative description of o, and n M.O. their energy levels and the respective
transitions.

Photochemistry

Interaction of radiation with matter, difference between thermal and photochemical
processes. Laws of photochemistry : Grothus -Draper law, Stark-Dinstein law, Jablonski
diagram depicting various processes occurring in the excited state, qualitative decription
of fluorescence, phosphorescence, non-radiative processes (internal conversion,



intersystem crossing), quantum yield, photosensitized reactions energy transfer
processes (simple examples.)

Unit IV Solutions, Dilute Solutions and Colligative Properties

Unit |

Unit Il

Unit Il

Ideal and non-ideal solutions, methods of expressing concentrations of solutions, activity
and activity coefficient.

Dilute solution, colligative properties, Raoult's law, relative lowering of vapour pressure,
molecular weight and elevation in boiling point and depression in freezing poing.
Experimental methods for determining various colligative properties.

Abnormal molar mass, degree of dissociation and association of solutes.

Paper Il : Inorganic Chemistry

M. M. : 33

A. Hard and Soft Acids and Bases (HSAB)

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

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

A. Metal-ligand Bonding in Transition Metal Complexes

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

B. Theromodynamic and Kinetic Aspects of Metal Complexes
A brief outline of thermodynamic satbility of metal complexes and factors affecting the

stability, substitution reactions of square planer complexes.

A. Magnetic Properties of Transition Metal Complexs

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

B. Electron Spectra of Transition Metal Complexes
Types of electronic transitions, selection rules for d-d transitions, spectroscopic ground

states, spectrochemical series. Orgel-energy Level diagram for d1 and d9 states,
discussion of the electronic specturm of [Ti(H,0)6]3* complexion.

Unit IV Organometallic Chemistry

Definition, nomenclature and classification of organometallic componds. Preparation,
properties, bonding and applications of alkyls and aryls of Li, Al, Hg, Sn and Ti, a brief



Unit vV

Unit |

Unit Il

Unit Il

account of metal-ethylenic complexes and homogenous hydrogenation, mononuclear
carbonyls and the nature of bonding in metal carbonyls.

Bioinorganic Chemistry

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

Paper Il : Organic Chemistry

M. M. : 34
Spectroscopy
Nuclear magnetic resonance (NMR) spectroscopy.
Proton magnetic resonance (1H NMR) spectroscopy, nuclear shielding; and deshielding,
chemical shift and molecular structure, spin-spin spliting and coupling constants, areas of
signals, interpretation of PMR spectra of simple organic molecules such as ethyl bromide,
ethanol. acetaldehyde, 1,1,2-tribromoethane, ethyl acetate, toluene and acetophenone.
Porblems pertaining to the structure elucidation of simple organic compounds using UV,
IR and PMR spectroscopic techniques.

Organometallic Compounds

Organomagnesim compounds : the Grignard reagents- formation, structure and chemical
reactions.

Organozinc compounds : Formation and chemical reactions.

Organolithium compounds : Formation and chemical reactions.

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

Synthetic Polymers

Addition or chin-growth polymerization. Free radial vinyl polymerization, ionic vinyl
polymerization,  Ziegler-Natta  polymeriztion.  Polyesters, polyamides, phenol
formaldehyde resins, urea formaldehyde resins, epoxy resins and polyurethanes. Natural
and synthetic rubbers.

IV. Heterocyclic Compounds

Introduction : Molecular orbital picture and aromatic character of pyrrole, furan, thiophene
and pyridine. Methods os synthesis and chemcial reactions with particular emphasis on
the mechanism of electrophillic substitution. Mechanism of necleophilic substitution
reactions in pyridine derivatives. Comparison of basicity of pyridine, piperidine and
pyrrole.



Introduction to condensed five and six -membered heterocycles. Preparation and
reactions of indole, quinoline an isoquinoline with special reference to Fischer indole
synthesis, Skraup synthesis and Bischler - Napieralski synthisis. Mechanism of
electrophilic substitution reactions of indole, quinoline and isoquinoline.

Organic Synthesis via Enolates

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

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

Unit IV Carbohydrates

Unit V

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

Stuructures of ribose and deoxyribose.

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

Fats, Oils and Detergents

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

Amino Acids, Peptides, Proteeins 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 peotides. Classical
peptide synthesis, solid-phase peptide synthesis. Structure of peptides and proteins,
levels of protein structure . Protein denaturation/renaturation.

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

Synthesis Dyes

Colour and constitution (electronic concept). Classification of dyes. Chemistry and
synthesis of Methyl orange, Congo red, Malachite green, Crystal violet, Phenolphthalein,
Fluorescein, Alzarin and Indigo.



PRACTICALS

Scheme of Examination
3. The Duration of Examination is 8 Hrs.
4, Distribution of Marks is as

Inorganic 12 Marks, Organic 12 Marks, Physical 12 Marks, Viva 6 Marks, Record 8 Marks = 50
Marks

180 Hrs. (6 Hrs/ week)

INORGANIC CHEMISTRY

Synthesis and Analysis

(@) Preparation of sodium trioxalato ferrate (Ill) , Na3 [Fe(c204)3] and determination of its
composition by permagnatometry.

(b) Preparation of Ni-DMG complex [Ni (DMG)Z2].

(c) Preparation of copper tetraamine complex, [Cu(NH3)4]S0O4.

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

Instrumentation

Colorimetry

(a) Job's method, (b) Mole-ration method
Adulteration-Food stuffs, Effluent analysis, water analysis

Solvent Extraction
Separation and estimation of Mg(ll) and Fe(ll)

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

Organic Chemistry
Laboratory Techinques

Steam Distillation

Naphthalene from its suspension in water
Clove oil from cloves

Separation of -and p-nitrophenols

Column chromatography

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

Qualitative Analysis
Analysis of an organic mixture containing two solids components using water, NaHCO3, NaOH
for separation and preparation of suitable derivatives.

Synthesis of Organic Compounds

(a) Acetylation of salicylic acid, aniline, glucose and hydroguinone.
Benzoylation of aniline and phenol.

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



(c) Aromatic electrophilic substitution

Nitration
Preparation of m-dinitrobenzene
Preparatiojn of p-nitroacetanilide

Halogenation
Preaparation of p-bromoacetanilide
Preparation of 2,4,6-tribromophenol.
(d) Diazotization/coupling
Preparation of methyl orange and methyl red
(e) Oxidation
Preparation of benzoic acid from toluene
® Reduction
Preparation of aniline from nitrobenzene
Preparation of aniline from nitorbenzene
Preparation of m-nitroaniline from m-dinitrobenzene

Sterochemical Study of Organic Compounds via Models

R and S configuration of optical isomers.

E and Z configuration of geometrical isomers.

Conformational analysis of cyclohexanes and substituted cyclohexanes.

PHYSICAL CHEMISTRY

Electrochemistry
(@) To determine the strength of the given conductometrically using standard alkali solution.

(b) To determine the solubility and solubility product of a sparingly soluble electrolyte
conductometrically.

(c)  To study the saponification of ethyl acetate conductometrically.

(d)  To determine the ionisation constant of a weak acid conductometrically.

(e) To titrate potentiometrically the given ferrous ammonium sulphate solution using KMnO /
K,Cr,0O, as titrant and calcuate the redox potential of Fe+++ system on the hydrogen

scale.

Refractometry, Polarimetry
(@ To verify law of refraction of mixture (e.g. of glycerol and water) using Abbe's
refractometer.

(b)  To determine the specific rotation of a given optically active compound.

Molecular Weight Determination
(@) Determination of molecular weight of a non-volatile solute by Rest method/ Beckmann
freezing point method.

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

Colorimetry
To very Beer-Lambert law for KMnO,/ K,Cr,O, and determine the concentration of the given

solution of the substance.



Books suggested (Theory Courses)

1.

12.
13.
14.
15.
16.
17.
18.
19.

20.

Basic Inorganic Chemistry, F.A. Cotton, G. Wilkinson and P.L. Gaus, Wiley.
Concis Inorganic Chemistry, J.D. Lee, ELBS.

Concepts of Models of Inorganic Chemistry, B. Douglas, D. Mc Daniel and J. Alexander,
John Wiley.

Inorganic Chemistry, D.E. Shriver, P.W. Atkins and C.H.Langford, Oxford.
Inorganic Chemistry, W.W. Porterfield, Addison-Wesley.

Inorganic Chemistry, A.G. Sharpe, ELBS.

Inorganich Chemistry, G.L. Meissler and D.A. Tarr, Prentice Hall.

Organic Chemistry, MOrrison and Boyd, Prentice Hall.

Organic Chemistry, L.G. Wade Jr, Prentice Hall.

Fundamentals fo Organic Chemistry, Solomons, John Wiley.

Organic Chemistry, Vol. I, I, Ill, S.M. Mukheriji,, S.P. Singh and R.P. Kapoor, Wiley Eastern
Ltd. (New Age International)

Organic Chemistry, F.A. Carey, McGraw- Hill Inc.

Introduction to Organic Chemistry, Streitwiesser, Hathcock and Kosover, Macmillan.
Physical Chemistry, G.M. Barrow, International Student Edition, McGraw Hill.

Basic programming with Application, V.K. Jain, Tata McGRaw Hill.

Computers and Common Sense, R.Hunt and Shelly, Prentice Hall.

University General Chemistry, C.N. R. Rao, Macmillan.

Physical Chemistry, R.A. Alberty, Wiley EAstern Ltd.

The Elements of Physical Chemistry, P. W. Atkins, Oxford.

Physical Chemistry Through problems, S.K. Dogra and S.Dogra, Wiley Eastern Ltd.



Books Suggested (Laboratory Courses)

1.
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10.
11.
12.
13.

14.
15.

Vogel's Qualitative Inorganic Analysis, revised , Svehla, Orient Longman

Vogel's Txtbook of Quantitative Inorganic Analysis (revised), J. Bassett, R.C. Denney, G.H.
Jeffery and J. Mendham, ELBS.

Standard Methods of Chemical Analysis, W.W. Scott, The Technical Press.
Experimental Inorganic Chemistry, W.G. Palmer, Cambridge.

Handbook of Preparative Inorganic Chemistry, Vol. | and II, Brauer, Academic Press.
Inorganic Synthesis, McGraw-Hill.

Experimental Organic Chemistry, Vol. | and Il , P.R. Singh, D.S. Gupta and K.S. BAjpai,
Tata McGraw-Hill.

Laboratory Manual in Organic Chemistry, R.K. Bansal, Wiley Eastrern.

Vogel's TExtbook of Practical Organic Chemistry, B.S. Furniss, A.J. Hannaford, V.Rogers,
P.W.G. Smith and A.R. Tachell, ELBS.

Experiments in General Chemistry, C.N.R. Rao and U.C.Agrawal, East-West press.
Experiments in Physical Chemistry, R.C. Das and B.Behra, Tata McGraw Hill.
Advanced Practical Physical Chemistry, J.B. Yadav, Goel Publishing House.

Advanced Experimental Chemistry, Vol. I- Physical, J.N. Gurtu and R. Kapoor, S. Chand &
Co.

Selected Experiments in Physical Chemistry, N.G. Mukherjee, J.N. Ghose & Sons.
Experiments in Physical Chemistry, J.C. Ghosh, Bharati Bhavan.
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B.Sc. Third Year

Paper Title Marks Total
Theory
Paper | Earth History-Paleontology and 50
Stratigraphy 150
Paper Earth Resources and Applied 50
Geology
Practical  Practical and field work 50

B.Sc. Mathematics Part Il

(Duration : One Year)

(For B.A./B.Sc. degree for which Two more subjects in addition to mathematics are required to be
studies in the third year)

Core Courses

Compulsory Paper 1 - Analysis
Compulsory Paper 2 - Abstract Algebra
Optional Paper - Any One of the following (I to XII)

I.  Principles of Computer Science-Theory and Practical

II.  Differential Geometry

lll. Discrete Mathematics

IV. Mechanics

V. Mathematical Modeling

VI. Applications of Mathematics in Finance and Insurance
VII. Tensor and Special Theory of Relativity

VIII. Elementary Number Theory

IX. Computational Mathematics Laboratory

X.  Probability theory and Optimization-Theory and Practical
Xl. Programming in C and Numerical Analysis- Theory and Practical

Xll. Statistical Methods



Session : 2004-2005

Class : B.A./B.Sc. Part llI
Subject : Mathematics
Paper |
Title of the paper : Analysis

(Duration : One Year)
Real Analysis

Unit 1 Riemann integral. Integrability of continuous and monotonic functions. The fundamental
theorem of integral calculus. Mean value theorems of integral calculus.

Partical derivation and differentiability of real-valued functions of two variables. Schwarz
and t Young's theorem. Implicit function theorem.

Unit Il Improper integrals and their convergence, Comparison tests, Abel's and Dirichlet's tests.
Frullani's integral. Integral as a function of a parameter. Continuity, derivability and
integrability of an integral of a function of a parameter.

Fouries series of half and full intervals.

Complex Analysis

Unit Il Complex numbers as ordered pairs. Geometric representation of Complex numbers.
Stereographic projection.

Continuity and differentiability of Complex functions. Analytic functions. Cauchy-Riemann
equations. Harmonic functions.

Mobius transformations. Fixed points. Cross ration. Inverse points and critical mappings.
Conformal mappings.

Metric Spaces

Unit IV Definition and examples of metiric spaces. Neighbourhoods. Limit points. Interior points.
Open and closed sets. Closure and interior. Boundary points. Sub-sapce of a metirc
space. Cauchy sequences. Completeness. Cantor's intersection theorem. Contraction
principle. Real numbers as a complete ordered field. Dense subsets. Baire Category
theorem. Separable, second countable spaces.

Unit V Continuous function. Extension theorem. Uniform continuity. Compactness. Sequential
compactness. Totally bounded spaces. Finite intersection property. Continuous functions
and compact sets. Connectedness.

Text Book

1. R.R. Goldberg, Real Analysis, Oxford & IBH publishing Co., New Delhi, 1970.

2. Shanti Narayan, Theory of Functions of a Complex Variable, S. Chand & Co., New Delhi.

3. G.F. Simmons, Introduction to Topology and Modern Analysis, McGraw-Hill, 1963.

References

1. P.K. Jain and K. Ahmad, Metirc Spaces. Narosa, Publishing House, New Delhi, 1996.

2. T.M. Apostol, Mathematical Analysis, Norosa Publishing House, New Delhi, 1985.

3. S. Lang, Undergraduate Analysis, Springer-Veglag, New Yourk, 1983.

4. D. Somasundaram and B. Choudhary, A First Course in Mathematical Analysis, Narosa Publishing House, New

Delhi, 1997.

Shanti Narayan, A Course of Mathematical Analysis, S. Chjand & Co, New Delhi, 2000.

P.K. Jain and S.K. Kaushik, An introduction to Real Analysis, S. Chand & Co., New Delhi, 2000.

R.V. Churchill & J.W. Brow, Complex Variables and Application, 5th Edition, McGraw-Hill, New York, 1990.

Mark J. Ablowitz & A.S. Fokas, complex Variables : Introduction and Applications, Cambridge University Press,
South Asian Edition, 1998.

9. E.T. Copson, Metirc Spaces, Cambridge University Press, 1968.
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Unit |

Unit Il

Unit Il

Class : B.Sc. Part Three
Subject : Mathematics
Paper Il
Title Of the paper : Abstract Algebra

(Duration : One Year)

Group-Automorphisms, inner automorphis,. Automorphism groups. Conjugacy relation
and centraliser. Normaliser. Counting principle and the class equation of a finite group.
Cauchy's theorem and Sylow's theorems for finite abelian groups and non abelian
groups.

Ring theory -Ring homomorphis. Ideals and Quotient Rings. Field of Quotinets of an
Integral Domai. Euclidean Ribs. Polynomial Rings. Polynomials over the Rational Field.
Polynomial Rigs over Commutative Rigs. Unique factorization domain.

Definition and examples of vector spaces. Subspaces.Sum and direct sum of subspaces.
Linear span. Linear dependence, independence and their basic properties. Basis. Finite
dimensional vector spaces. Existence theorem for bases. Invariance of the number of
elements of a basis set. Dimension. Existence of complementary subspace of a subs
pace of a finite dimensional vector space. Dimension of sums of subspaces. Quotient
space and its dimension.

Unit IVLinear transformations and their representation as matrices. The Algebra of linear

transformations. The rank nullity theorem. Change of basis. Dual space. Bidual space
and natural isomorphism. Adjoint of a linear transformation. Eigenvalues and
eigenvectors of a linear transformation. Diagonalisation. Bilinear, Quadratic and
Hermitian forms.

Unit  Vinner Product Spaces-Cauchy-Schwarz indequality. Orthogonal vectors. Orthogonal
complemetns. Orthonormal sets and bases. Bessel's inequality forfinite dimensional
spaces. Gram-Schmidt Orthogonalization process.

Text Books

1. I.N. Herstein, Topics in Algebra, Wiley Eastern Ltd,, New Delhi, 1975.

2. K. Hoffman and R. Kunze, Linear Albebra, 2nd Edition. Prentice Hall. Englewood Cliffs, New Jersey, 1971.
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1. N. Jacobson, Basic Albegra, Vols. | & Il. W.H. Freeman, 1980 (Also published by Hindustan Publishing
Company).

2. Shant Narayan, A Text Book of Modern Abstract Algebra, S. Chand & Co. New Delhi.

3. K.B. Datta, Martix and Linear Algebra, Prentice Hall of India Pvt. Ltd., New Delhi, 2000.

4. P.B.Bhattacharya, S.K. Jain and S.R. Nagpal, Basic Abstract Algebra (2nd Edition) Cambridge University
Press, Indian Edition, 1997.

5. S.K. Jain, A . Gunawardena & P.BN. Bharttacharya, Basic Linear Algebra with MATLAB key College Publishing
(Springer-Verlag) 2001.

6. S. Kumaresan, Linear Algebra, A Geometric Approach, Prentice-Hall of India, 2000.

7. Vivek Sahai and vikas Bist, Algebra, Norosa Publishing House, 1997.

8. I.S. Luther and I.B.S. Passi, Algebrsa, Vol. I-Groups, Vol. lI-Rings. Narosa Publishing House (Vol. 1-1996, Vol.
11-1999).

9. D.S. Malik, J.N. Mordeson, and M.K. sen, Fundamentals of Abstact Algebra, McGraw-Hili International Edition,

1997.
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Unit |

Unit Il

Unit Il

Subject : Mathematics
Optional Paper Il
Title Of the paper : Statistical Methods
(Duration : One Year)
Total Marks : 50

Frequency distribution-Measures of central tendency, mean, median, mode, G.M. , H.M.,
partition values, measures of dispersion-range, inter quartile range, mean deviation,
standard deviation., moments, skewness and kurtosis.

Probability-Event, sample space, probability of an event, addition and multiplication
theorems, Baye's theorem, continuous probability-probability density function and its
applictions for finding the mean, mode, median and standard deviation of various
continuous probability distributions. Mathematical expectation, expectation of sum and
product of random variables, moment generating function.

Theoretical distribution-Binomial, Poisson, normal, rectangulars and exponential
distributions, their properties and uses.

Unit IV Methods of least squares, curve fitting, correlation and regression, partial and multiple

Unit V

correlations (upto three variables only).

Sampling-Sampling of large samples, Null and alternative hypothesis, errors of first and
second kinds, level of significance, critical region, tests of significance based of y> t, F
and z-static.

Text Book

1.

Statistics by M. Ray

Reference Book

1.
2.

Statistical Methods, H.K. Pathak, Shiksha Sahitya Prakash, Meeruth

Fundamentals fo Mathematical Statistics, Kapoor and Gupta.
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B.S8c. ITIrd Year (Computer Science)
paper I - OBJECT ORIENTED PROGRAMMING
Session 2008 - 2008

AT A o Tt v C e .
Opject Driented Prugrammihg' Basic Concepk of UU 8,
.:Ihtroduction Lo CEb,

Repaf 1ies ~of DOPS, ﬁpplLCdLYOﬂ of QOFS

Application of Gt

, Basic Data Type, User D fined

_UHTT 2. :
. Token, Keywords, Identzflre
data | type, CDerived data e, Syibolic Constant, Tt
Oparator, s

Compatibility, Operators in Ok, Memory  Management
Hun1pulakor¢, Operator Precedence. 2 e vl

Return by

Up 3. 2 —_— ,
Function Prototyping, . Call by reference,
Inline funﬂtion, Dafault arguments, Constant . Argumnsni .

raferance,
Funﬂfjun Overloading, Filend and Yirtual Funufxonn

//

AT 4. o 4 : : |
e Constructor and Destructor, Opeerator

Clagses, Objects,
Overloading, Rules for Dvei]nndlnq Operator, Manipulations  of
ntijngb of using upwrator ) '
7 “ %
_ ATt 5. ‘ 555 wwtb - :
Dc:ivmd classes, Tnheritance, virtnal Base Dlasses, Absbiact
P1a%~uw, Wirtual

Dlasses, Constructor in Derived Classes, Mk

Funstion, Pointers to Derived Classes.

BOOKS RECOMMENDED

4 TR s . BALAGURUSWAMY .

2. OBJECT ORIENTED PROGRAMMING TN MICROSOFT C+ &
*  ROBERT LAFORE : GALGOTIA PUBLICATIONS. \fqggﬁvwf//57
as . T , ' A



A B.Sd. (1lrd Year (Computer science)
papsr 11 -~ Data structures and file Drganlaatlon
Sassion zoog‘ ?006

unit 1. . . , '

concapt of data tru:tu:@ﬂ Primitiv& & Nmn~Prim1tiyu
Data Structure, . Linear - and Nen-lLinea v Data Brructure,Basic
Dperations performadflan_data« wffﬂbtufﬁu,» arrays Definitions,
“algorithms for One-dimensional .axrxy(r;mvwr$a1 In”wr-xunu

deletion, searching. sorting), Two dimensional array, LLﬁ@&PV ainel
H\nduy “ﬁdrchv hubbiv sors, selection sort, Merging. ;

ynit 2. : : £ :
simple  1is sts, group lists Circular Lists, Operaidons
on lxnkod list for lrav&roal soaruh1nq, ingserbion. deleiion,
comparative atudy of ﬂequentxdl and linked wLuraqn in' terms of
memory utili$~r10ny processing time. - ' ‘

+ T

; tie .
Unit 3. |
Stacks: Push, Pop operations. application of Stacks:
Polish potation, RGéHLuLOﬁ,. Guicksort, Qs (Tnﬂnrtign“'
dalmtxov), Ccircular Quaue , Priority Queus, Degus, S ings s H&mmﬁy
=5 prawgntdL1on and avpvah1nns parfarmad on strings.

*
-

Unit 4. 3 ‘ v 7
_ General  and Binavy Tiess) Trea Traversals, [nsertion
and deletion in Binary Trees, B-Treas, fpplication of Trees. :

Uait 5s .
Records  File  systems, File C organization,

operations, Sequentialﬁ Uire¢t (Random), Tnd6n~noquontxai FilesQ
Hashing. ' '

Books Recommended :-
1. Data Management ‘and File Structures Mary £.85. Loomis,

prentice Hall of Indld, New Delhi.
2. Data structures - 3chaum Outlinm Saries,

<
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b{.“ X



