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REVISED ORDINANCE NO. 21
BACHELOR OF SCIENCE

The three year course has been broken up into three Parts. Part-I known as B.Sc.
Part-1 examination at the end of the first year, Part-Il known as B.Sc. Part-li
examination at the end of the second year and Part-III known as B.Sc. Part-III
examination at the end of the third year.

A candidate who after passing (10+2) Higher Secondary or Intermediate
examination of C.G. Board of Secondary Education Bhopal or any other
Examination recognized by the University or C.G. Board of Secondary Education
as equivalent thereto, has attended a regular course of study in an affiliated College
or in the Teaching Department of the University for one academic year shall be
eligible for appearing at the B.Sc. Part-I examination.

A candidate who, after passing the B.Sc.-I examination of the University or any
other examination recognized by the University as equivalent thereto, has attended
a regular course of study for one academic year in an affiliated college or in the
Teaching Department of the University shall be eligible for appearing at the B.Sc.
Part-II examination.

A candidate who, after passing the B.Sc. Part-Ii examination of the University, has
completed a regular course of study for one academic year in an affiliated college
or in the Teaching Department of the University shall be eligible for appearing at
the B.Sc. Part-III examination.

Besides regular students, subject to their compliance with this Ordinance ex-
student and non-collegiate candidates shall be permitted to offer only such
subjects/papers as are taught to the regular student at any of the University
Teaching Department or College.

Every candidate appearing in B.Sc. Part-I, Part-II and Part-III examination shall be
examined in-

(1) Foundation Course:
(11) Any one of the following combinations of three subjects:-
1. Physics, Chemistry &Mathematics.
2. Chemistry, Botany &Zoology.
3. Chemistry, Physics &Geology.
4. Chemistry, Botany &Geology.
5. Chemistry, Zoology &Geology.
6. Geology, Physics &Mathematics.
7. Chemistry, Mathematics &Geology.
8. Chemistry, Botany & Defense Studies.
9. Chemistry, Zoology & Defense Studies
10. Physics, Mathematics & Defense Studies.
11. Chemistry, Geology & Defense Studies



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

19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.

Physics, Mathematics & Statistics
Physics, Chemistry &Statistics
Chemistry, Mathematics & Statistics.
Chemistry, Zoology &Anthropology.
Chemistry, Botany &Anthropology.
Chemistry, Geology &Anthropology.
Chemistry, Mathematics & Statistics.

Chemistry, Anthropology & Defense Studies.
Geology, Mathematics &Statistics.
Mathematics, Defense Studies &Statistics
Anthropology, Mathematics &Statistics
Chemistry, Anthropology & Applied Statistics
Zoology, Botany &Anthropology

Physics, Mathematics &Electronics.

Physics, Mathematics & Computer Application
Chemistry, Mathematics & Computer Application
Chemistry, Bio-Chemistry &Pharmacy
Chemistry, Zoology &Fisheries.

Chemistry, Zoology &Agriculture

Chemistry, Zoology &Sericulture

Chemistry, Botany & Environmental Biology
Chemistry, Botany &Microbiology

Chemistry, Zoology &Microbiology
Chemistry, Industrial Chemistry &Mathematics
Chemistry, Industrial Chemistry &Zoology
Chemistry, Biochemistry, Botany

Chemistry, Biochemistry, Zoology

Chemistry, Biochemistry, Microbiology
Chemistry, Biotechnology, Botany

Chemistry, Biotechnology, Zoology

Geology, Chemistry &Geography

Geology, Mathematics &Geography
Mathematics, Physics &Geography

Chemistry, Botany &Geography

(i)  Practical in case prescribed for core subjects.

Any candidate who has passed the B.Sc. examination of the University shall be
allowed to present himself for examination in any of the additional subjects
prescribed for the B.Sc. examination and not taken by him at the degree
examination. Such candidate will have to first appear and pass the B.Sc. Part-I
examination in the subjects which he proposes to offer and then the B.Sc. Part-II
and Part-III examination in the same subject. Successful candidates will be given a

certificate to that effect.



10.

In order to pass at any part of the three year degree course examination an
examinee must obtain not less than 33% of the total marks in each subject/ group of
subjects. In subject/ group of subjects where both theory and practical examination
are provided an examinee must pass in both theory and practical parts of the
examination separately.

Candidate will have to pass separately at the Part-I, Part-Il and Part-III
examinations. No division shall be assigned on the result of the Part-I and Part-II
examination. In determining the division of the final examination, total marks
obtained by the examinees in their Part-I, Part-II and Part-III examination in the
aggregate shall be taken in to account. Provided in case of candidate who has
passed the examination through supplementary examination having failed in one
subject/ group only, the total aggregate marks being carried over for determining
the division shall include actual marks obtained in the subject/ group in which he
appeared at the supplementary examination.

Successful examinee at the Part-IIT examination obtaining 60% or more marks shall
be places in the First Division, those obtaining less than 60% but not less than 45%
marks in the Second Division and other successful examinees in the Third Division.



UNIT-I THE MULTI DISCIPLINARY NATUREOF ENVIRONMENTALSTUDIES

Definition, Scope and

Importance Natural Resources:

Renewable and Nonrenewable Resources

(a)

(b)

(©)

(d)

(e)

®

Forest resources: Use and over-exploitation, deforestation, Timber extraction,
mining, dams and their effects on forests and tribal people and relevant forest Act.

Water resources: Use and over-utilization of surface and ground water, floods
drought, conflicts over water, dams benefits and problems and relevant Act.

Mineral resources: Use and exploitation, environmental effects of extracting and
using mineral resources.

Food resources: World food problems, changes caused by agriculture and
overgrazing, effects of modern agriculture, fertilizer-pesticide problems, water
logging ,salinity.

Energy resources: Growing energy needs, renewable and non-renewable energy
sources, use of alternate energy sources.

Land resources: Land as a resource, land degradation, man induced landslides
soil erosion and desertification.

(12 Lecture)

UNIT-II ECOSYSTEM

(a)

(b)

Concept, Structure and Function of and ecosystem
- Producers, consumers and decomposers.

- Energy flow in thee co system
- Ecological succession

- Food chains, food webs and ecological pyramids.

- Introduction, Types, Characteristics Features, Structure and Function of
Forest, Grass, Desert and Aquatic Ecosystem.

Biodiversity and its Conservation
- Introduction - Definition: genetic. species and ecosystem diversity
- Bio-geographical classification of India.

- Value of biodiversity: Consumptive use. Productive use, social ethics,
aesthetic and option values.

- Biodiversity at global, National and local levels.

- India as mega-diversity nation.



UNIT-
(@)

(b)

111

Hot spots of biodiversity.

Threats to biodiversity: habitat loss, poaching of wildlife, man-wild life conflict.
Endangered and endemic species of India.

Conservation of biodiversity: In situ and Ex-situ conservation of biodiversity.

(12Lecture)

Causes, effect and control measures of

Air water, soil, marine, noise, nuclear pollution and Human population.

Solid waste management: Causes, effects and control measures of urban
and industrial wastes.

Role of an individual in prevention of pollution.
Disaster Management: floods, earthquake, cyclone and landslides.

(12Lecture)

Environmental Management

From Unsustainable to sustainable development.

Urban problems related to energy.

Water conservation, rain water harvesting, water shed management.
Resettlement and rehabilitation of people, its problems and concerns.
Environmental ethics: Issues and possible solutions.

Climate change, global warming, acid rain, ozone layer depletion, nuclear
accidents and holocaust.

Wasteland reclamation

Environment protection Act: Issues involved in enforcement of environmental
legislation.

Role of Information Technology in Environment and Human Health.



UNIT- IV

UNIT-V

General background and historical perspective- Historical development
and concept of Human Rights, Meaning and definition of Human Rights, Kind
and Classification of Human Rights.

Protection of Human Rights under the UNO Charter, protection of Human

Rights under the Universal Declaration of Human Rights, 1948.
Convention on the Elimination of all forms of Discrimination against women.
Convention on the Rights of the Child, 1989.

Impact of Human Rights norms in India, Human Rights under the
Constitution of India, Fundamental Rights under the Constitution ofIndia,
Directive Principles of State policy under the Constitution of India,
Enforcement of Human Rights in India.

Protection of Human Rights under the Human Rights Act, 1993- National
Human Rights Commission, State Human Rights Commission and Human
Rights court in India.

Fundamental Duties under the Constitution of India.



Reference/ Books Recommended
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

28.

SK Kapoor- Human rights under International Law and IndianLaw.
HO Agrawal- Internation Law and HumanRights
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J.N.Pandey - Constitutional Law ofIndia
Agarwal K.C. 2001 Environmental Biology, Nidi pub. Ltd.Bikaner

Bharucha Erach, the Biodiversity of India, Mapin pub. Ltd. Ahmedabad 380013,India,
Email:mapin@jicenet.net(R)

Bruinner R.C. 1989, Hazardous Waste Incineration. McGraw Hilllnc.480p

Clark R.S. Marine pollution, Clanderson press Oxford(TB)

Cuningham, W.P.Cooper. T.H.Gorhani, E & Hepworth.M.T,200

Dr. A.K.- Environmental Chemistry. Wiley EasternLtd.

Down to Earth, Center for Science and Environment(R)

Gloick, H.P. 1993 Water in crisis. pacific institute for studies in Deve. Environment&
Security. Stockholm Eng. Institute. Oxford University, Press. m473p.

Hawkins R.E. Encyclopedia of Indian Natural History, Bombay Natural History Society,
Mumbai(R)

Heywood, V.H. & Watson, T.T.1995 Global Biodiversity Assessment, Cambridge Univ.
Press1140p

Jadhav H. & Bhosale, V.H. 1995 Environmental Protection and Law. Himalayapub.
House, Delhi284p

Mckinney M.L.& School R.M.1996, environmental Science systems & solutions,web
enhanced edition,639p

Mhadkar A.K. Matter Hazardous, Techno-Sciencepublication(TB)

Miller T.G.Jr. Environment Science, Wadsworth publication co.(TB)

Odum E.P.1971, Fundamentals of Ecology, W.B. Saunders Co.USA,574p

Rao M.N. & Datta, A.K. 1987, Waste water treatment. Oxford & IBH pub.co.pvt.Ltd
345p

Sharma B.K. 2001, Environmental chemistry, Goel pub. House,Meerut

Survey of the Environment, TheHidu(M)

Townsend C. Harper J. And Michael Begon, Essentials of Ecology, Blackwell
Science(TB)

Trivedi R.K.Handbook of Environment Laws, Rules, Guidlines, Compliancesand
Standards, Vol land II, EnvironmentMedia(R)

Trivedi R.K. and P.K. Goel, Introduction to air pollution, Techno-Science publication
(TB)

Wanger K.D.1998, Environmental Management. W.B. Saunders Co. Philadelphia,USA
499p
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UNIT-1

UNIT-2

UNIT-3
UNIT-4

UNIT-5

FOUNDATION COURSE
PAPER - 11
ENGLISH LANGUAGE M.M. 75
(Paper code - 0792)
Basic Language skills : Grammar and Usage.

Grammar and Vocabulary based on the prescribed text.
To be assessed by objective / multiple choice tests.

(Grammar - 20 Marks
Vocabulary - 15 Marks)

Comprehension of an unseen passage. 05
This should simply not only (a) an understanding of the passage in question, but
also.

(b) a grasp of general language skills and issues with reference to words and usage
within the passage and (c) the Power of short independent composition based on
themes and issues raised in the passage.

To be assessed by both objective multiple choice and short answer type tests.
Composition : Paragraph writing 10
Letter writing (The formal and one Informal) 10
Two letters to be attempted of 5 marks each. One formal and one informal.

Texts : 15

Short prose pieces (Fiction and not fiction) short poems, the pieces should
cover a range of authors, subjects and contexts. With poetry if may sometimes
be advisable to include pieces from earlier periods, which are often simpler
than modern examples. In all cases, the language should be accessible (with a
minimum of explanation and reference to standard dictionaries) to the general

body of students schooled in the medium of an Indian language.

Students should be able to grasp the contents of each place ; explain specific
words, phrases and allusions; and comment on general points of narrative or
argument. Formal Principles of Literary criticism should not be taken up at
this stage.

To be assessed by five short answers of three marks each.

BOOKS PRESCRIBED -

."DZ".:J\.”]‘.C..,t.\.*?\.l@r.ci.t?lﬁ',M"f MEQ%%%A’O MR ‘éi/\

English Language and Indian Culture - Published by M.P. Hindi Grant
Academy Bhopal.

7
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PHYSICS

OBJECTIVES OF THE COURSE

The undergraduate training in physics is aimed at providing the necessary inputs so as to
set forth the task of bringing about new and innovative ideas/concepts so that the
formulated model curricula in physics becomes in tune with the changing scenario and
incorporate new and rapid advancements and multi disciplinary skills, societal relevance,
global interface, self sustaining and supportive learning.

It is desired that undergraduate i.e. B.Sc. level besides grasping the basic concepts
of physics should in addition have broader vision. Therefore, they should be exposed to
societal interface of physics and role of physics in the development of technologies.

EXAMINATION SCHEME:

1;

There shall be 2 theory papers of 3 hours duration each and one practzcal paper of 4 hours
duration. Each paper shall carry 50 marks.

Numerical problems of at least 30% will compulsorily be asked in each theory paper.

In practical paper, each student has to perform two experiments one from each groups as
listed in the list of experiments.

Practical examination will be of 4 hours duration- one experiment to be completed in 2

hours.

The distribution practical marks as follows:
Experiment 1 15+15=30
Viva voce : 10
Internal assessment : 10

The external examiner should ensure that at least 16 experiments are in working order at
the time of examination and submit a certificate to this effect.
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PHYSIS.

B.Sc. Part-1
Paper-I
MECHANICS, OSCILLATIONS AND PROPERTIES OF MATTER
(Paper code 0793)

Unit- 1 Cartesian, Cylindrical and Spherical coordinate system, Inertial and non-inertial frames

of reference, uniformly rotating frame, Coriolis force and its applications. Motion under a
central force, Kepler's laws. Effect of Centrifugal and Coriolis forces due to earth’s
rotation, Center of mass (C.M.), Lab and C.M. frame of reference, motion of C.M. of
system of particles subject to external forces, elastic, and inelastic collisions in one and
two dimensions, Scattering angle in the laboratory frame of reference, Conservation of
linear and angular momentum, Conservation of energy.

Unit-2 Rigid body motion, rotational motion, moments of inertia and their products, principal

moments & axes, introductory idea of Euler's equations. Potential well and Periodic
Oscillations, case of harmonic small oscillations, differential equation and its solution,
kinetic and potential energy, examples of simple harmonic oscillations: spring and mass
system, simple and compound pendulum, torsional pendulum.

Unit-3 Bifilar oscillations, Helmholtz resonator, LC circuit, vibrations of a magnet, oscillations

Unit-4

of two masses connected by a spring. Superposition of two simple harmonic motions of
the same frequency, Lissajous figures, damped harmonic oscillator, case of different
frequencies. Power dissipation, quality factor, examples, driven (forced) harmonic
oscillator, transient and steady states, power absorption, resonance.

E as an accelerating field, electron gun, case of discharge tube, linear accelerator, E as
deflecting field- CRO sensitivity, Transverse B field, 180° deflection, mass spectrograph,
curvatures of tracks for energy determination, principle of a cyclotron. Mutually
perpendicular E and B fields: velocity selector, its resolution. Parallel E and B fields,
positive ray parabolas, discovery of isotopes, elements of mass spectrography, principle
of magnetic focusing lens.

Unit-5 Elasticity: Strain and stress, elastic limit, Hooke’s law, Modulus of rigidity, Poisson’s

ratio, Bulk modulus, relation connecting different elastic- constants, twisting couple of a
cylinder (solid and hallow), Bending moment, Cantilever, Young modulus by bending of
beam.

Viscosity: Poiseulle’s equation of liquid flow through a narrow tube, equations of
continuity. Euler's equation, Bernoulli’s theorem, viscous fluids, streamline and turbulent
flow. Poiseulle's law, Coefficient of viscosity, Stoke’s law, Surface tension and molecular

interpretation of surface tension, Surface energy, Angle of contact, wetting.
B



TEXT AND REFERENCE BOOKS:
1. E M Purcell, Ed Berkely physics course, vol. Mechanics (Me. Gr. Hill) R P Feynman.

2. R B Lighton and M Sands, the Feynman lectures in physics, vol I (B) publications,

Bombay, Delhi, Calcutta, Madras.
3. D P Khandelwal, Oscillations and waves (Himalaya Publishing House Bombay).
4. R. K. Ghosh, The Mathematics of waves and vibrations (Macmillan 1975).
5. J.C. Upadhyaya- Mechanics (Hindi and English Edition.)
6. D.S. Mathur- Mechanics and properties of matter.
7. Brjlal and Subramanium- Oscillations and waves. Resnick and Halliday- Volume I
8. Physics Part —1: Resnick and Halliday.
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Paper-11
ELECTRICITY, MAGNETISM AND ELECTROMAGNETIC THEORY

Unit-1 Repeated integrals of a function of more than one variable, definition of a double and
triple integral. Gradient of a scalar field and its geometrical interpretation, divergence and
curl of a vector field, and their geometrical interpretation, line, surface and volume
integrals, flux of a vector field. Gauss's divergence theorem, Green's theorem and Stoke’s
theorem and their physical significance. Kirchoff's law, Ideal Constant-voltage and
Constant-current Sources. Thevenin theorem, Norton theorem, Superposition theorem,
Reciprocity theorem and Maximum Power Transfer theorem.

‘Unit-2 Coulomb’s law in vacuum expressed in *Vector forms, calculations of E for simple

distributions of charges at rest, dipole and quadrupole fields. Work done on a charge in a
electrostatic field expressed as a line integral, conservative nature of the electrostatic
field. Relation between Electric potential and Electric field, torque on a dipole in a
uniform electric field and its energy, flux of the electric field.
Gauss's law and its application: E due to (1) an Infinite Line of Charge, (2) a Charged
Cylindrical Conductor, (3) an Infinite Sheet of Charge and Two Parallel Charged Sheets,
capacitors, electrostatic field energy, force per unit area of the surface of a conductor in
an electric field, conducting sphere in a uniform electric field.

Unit-3 Dielectric constant, Polar and Non Polar dielectrics, Dielectrics and Gauss’s Law,
Dielectric Polarization, Electric Polarization vector P, Electric displacement vector D.
Relation between three electric vectors, Dielectric susceptibility and permittivity,
Polarizability and mechanism of Polarization, Lorentz local field, Clausius Mossotti
equation, Debye equation,

Ferroelectric and Paraelectric dielectrics, Steady current, current density J, non-steady
currents and continuity equation, rise and decay of current in LR, CR and LCR circuits,
decay constants, AC circuits, complex numbers and their applications in solving AC
circuit problems, complex impedance and reactance, series and parallel resonance, Q
factor, power consumed by an a AC circuit, power factor.

Unit-4 Magnetization Current and magnetization vector M, three magnetic vectors and their
relationship, Magnetic permeability and susceptibility, Diamagnetic, paramagnetic and
ferromagnetic substances. B.H. Curve, cycle of magnetization and hysteresis, Hysteresis
loss.

W\




Biot-Savart’s Law and its applications: B due to (1) a Straight Current Carrying
Conductor and (2) Current Loop. Current Loop as a Magnetic Dipole and its Dipole
Moment (Analogy with Electric Dipole). Ampere’s Circuital law (Integral and
Differential Forms).

Unit-5 Electromagnetic induction, Faraday's law, electromotive force, integral and differential
forms of Faraday's law Mutual and self inductance, Transformers, energy in a static
magnetic field. Maxwell's displacement current, Maxwell’s equations, electromagnetic
field energy density. The wave equation satisfied by E and B, plane electromagnetic
waves in vacuum, Poynting's vector.

TEXT AND REFERENCE BOOKS: ‘ .
1. Berkeley Physics Course, Electricity and Magnetism, Ed. E.M. Purcell (Mc Graw -
Hill).
. Halliday and Resnik, Physics, Vol. 2.
. D J Grifith, Introduction to Electrodynamics (Prentice-Hall of India).
. Raitz and Milford, Electricity and Magnetism (Addison-Wesley).
. A S Mahajan and A A Rangwala, Electricity and Magnetism (Tata Mc Graw-hill).
. A M Portis, Electromagnetic fields.
. Pugh & Pugh, Principles of Electricity and Magnetism (Addison-Wesley).
. Panofsky and Phillips, Classical Electricity and Magnetism, (India Book House).
. S S Atwood, Electricity and Magnetism (Dover).

O 0 1 Oy b B W




Logyon R0)G- 20

PHYS S

PRACTICALS
Minimum 16 (Eight from each group)
Experiments out of the following or similar experiments of equal standard
GROUP-A
Study of laws of parallel and perpendicular axes for moment of inertia.
Moment of inertia of Fly wheel.
Moment of inertia of irregular bodies by inertia table.
Study of conservation of momentum in two dimensional oscillations.
Study of a compound pendulum.
Study of damping of a bar pendulum under various mechanics.
Study of oscillations under a bifilar suspension.
Study of modulus of rigidity by Maxwell’s needle.
Determination of Y, k, n by Searl’s apparatus.
0. To study the oscillation of a rubber band and hence to draw a potential energy curve
from it.
11. Study of oscillation of a mass under different combinations of springs.
12. Study of torsion of wire (static and dynamic method).
13. Poisson’s ratio of rubber tube.
14. Study of bending of a cantilever or a beam.
15. Study of flow of liquids through capillaries.
16. Determination of surface tension of a liquid.
17. Study of viscosity of a fluid by different methods.
GROUP-B '
Use of a vibration magnetometer to study a field.

RIS -

Study of magnetic field B due to a current.

Measurement of low resistance by Carey-Foster bridge.

Measurement of inductance using impedance at different frequencies.
Study of decay of currents in LR and RC circuits.

Response curve for LCR circuit and response frequency and quality factor.
Study of waveforms using cathode-ray oscilloscope.

Characteristics of a choke and Measurement of inductance.

Study of Lorentz force.

Study of discrete and continuous LC transmission line.

. Elementary FORTRAN programs, Flowcharts and their interpretation.
. To find the product of two matrices.

_ Numerical solution of equation of motion.

— 00N O R W
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. To find the roots of quadratic equation.
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TEXT AND REFERENCE BOOKs:

L.
2.

B saraf et al Mechanical Systems(Vikas publishing House,New Delhi).

D.P. khandelwal, A Laboratory Manual of Physics for Undergraduate classes (Vani
Publication House,New Delhi).

C G Lambe Elements of statistics (Longmans Green and Co London New York,
Tprpnto). ' '

C Dixon, Numerical analysis.

S Lipsdutz and A Poe, schaum’s outline of theory and problems of programming with
Fortran (MC Graw-Hill Book Company, Singapore 1986).
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HEMCHAND YADAYV VISHWAVIDYALAYA, DURG (C.G)
NEW CURRICULUM OF B.Sc. PART |
Session 2019-20
CHEMISTRY

The new curriculam will comprise of three theory papers of 33, 33 and 34 marks each and practical
work of 50 marks. The curriculam is to be completed in 180 working days as per the UGC norms
& conforming to the directives of the Govt. of Chhattisgarh.The theory papers are of 60 hrs each
duration and the practical work of 180 hrs duration.

PAPER |

INORGANIC CHEMISTRY
60Hrs. M.M.33
UNIT-I
A. ATOMIC STRUCTURE
Bohr’s theory, its limitation and atomic spectrum of hydrogen atom. General idea of de-Broglie

matter-waves, Heisenberg uncertainty principle, Schrodinger wave equation, significance of ¥ and
¥2, radial & angular wave functions and probability distribution curves, quantum numbers, Atomic
orbital and shapes of s, p, d orbitals, Aufbau and Pauli exclusion principles, Hund's Multiplicity
rule, electronic configuration of the elements.

B. PERIODIC PROPERTIES

Detailed discussion of the following periodic properties of the elements, with reference to s and p-
block. Trends in periodic table and applications in predicting and explaining the chemical
behavior.

a) Atomic and ionic radii,

b) lonization enthalpy,

c) Electron gain enthalpy,

d) Electronegativity, Pauling’s, Mulliken’s, Allred Rochow’s scales.

e) Effective nuclear charge, shielding or screening effect, Slater rules, variation of effective
nuclear charge in periodic table.

UNIT-II
CHEMICAL BONDING |

lonic bond: lonic Solids - lonic structures, radius ratio & co-ordination number, limitation of
radius ratio rule, lattice defects, semiconductors, lattice energy Born- Haber cycle, Solvation
energy and solubility of ionic solids, polarising power & polarisabilitry of ions, Fajans rule, lonic
character in covalent compounds: Bond moment and dipole moment, Percentage ionic character
from dipole moment and electronegatiity difference, Metallic bond-free electron, Valence bond &
band theories.

B.Sc.-I



UNIT-111
CHEMICALBONDING Il

Covalent bond: Lewis structure, Valence bond theory and its limitations, Concept of
hybridization, Energetics of hybridization, equivalent and non-equivalent hybrid orbitals. Valence
shell electron pair repulsion theory (VSEPR), shapes of the following simple molecules and ions
containing lone pairs and bond pairs of electrons: H2O, NHs, PCls, PCls, SFe. H3O*, SF4, CIF3, and
ICIl;” Molecular orbital theory. Bond order and bond strength, Molecular orbital diagrams of
diatomic and simple polyatomic molecules N2, O, F2, CO, NO.

UNIT-IV
A.s-BLOCK ELEMENTS
General concepts on group relationships and gradation properties, Comparative study, salient

features of hydrides, solvation & complexation tendencies including their function in biosystems
and introduction to alkyl & aryls, Derivatives of alkali and alkaline earth metals
B. p-BLOCK ELEMENTS

General concepts on group relationships and gradation properties. Halides, hydrides, oxides and
oxyacids of Boron, Aluminum, Nitrogen and Phosphorus. Boranes, borazines, fullerenes, graphene
and silicates, interhalogens and pseudohalogens.

UNIT-V
A CHEMISTRY OF NOBLE GASES

Chemical properties of the noble gases, chemistry of xenon, structure, bonding in xenon
compounds

B. THEORETICAL PRINCIPLES IN QUALITATIVE ANALYSIS (H2S SCHEME)
Basic principles involved in the analysis of cations and anions and solubility products, common

ion effect. Principles involved in separation of cations into groups and choice of group reagents.
Interfering anions (fluoride, borate, oxalate and phosphate) and need to remove them after Group II.

REFERENCE BOOKS:

Lee, J. D. Concise Inorganic Chemistry ELBS, 1991.

Douglas, B.E. and McDaniel, D.H. Concepts & Models of Inorganic Chemistry Oxford, 1970
Atkins, P.W. & Paula, J. Physical Chemistry, 10th Ed., Oxford University Press, 2014.

Day, M.C. and Selbin, J. Theoretical Inorganic Chemistry, ACS Publications, 1962.

Rodger, G.E. Inorganic and Solid State Chemistry, Cengage Learning India Edition, 2002.
Puri, B. R., Sharma, L. R. and Kalia, K. C., Principles of Inorganic Chemistry, Milestone
Publishers/ Vishal Publishing Co.; 33rd Edition 2016

7. Madan, R. D. Modern Inorganic Chemistry, S Chand Publishing, 1987.
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PAPER: Il
ORGANIC CHEMISTRY

UNIT-I BASICS OF ORGANIC CHEMISTRY

Hybridization, Shapes of molecules, Influence of hybridization on bond properties. Electronic
Displacements: Inductive, electromeric, resonance and mesomeric effects, hyperconjugation and
their applications; Dipole moment. Electrophiles and Nucleophiles; Nucleophilicity and basicity;
Homolytic and Heterolytic cleavage, Generation, shape and relative stability of Carbocations,
Carbanions, Free radicals, Carbenes and Nitrenes. Introduction to types of organic reactions:

Addition, Elimination and Substitution reactions.

UNIT-I1I INTRODUCTION TO STEREOCHEMISTRY

Optical Isomerism: Optical Activity, Specific Rotation, Chirality/Asymmetry, Enantiomers,
Molecules with two or more chiral-centres, Diastereoisomers, meso compounds, Relative and
absolute configuration: Fischer, Newmann and Sawhorse Projection formulae and their
interconversions; Erythrose and threose, D/L, d/lI system of nomenclature, Cahn-Ingold-Prelog
system of nomenclature (C.1.P rules), R/S nomenclature. Geometrical isomerism: cis—trans, syn-

anti and E/Z notations.

UNIT-I1 CONFORMATIONAL ANALYSIS OF ALKANES

Conformational analysis of alkanes, ethane, butane, cyclohexane and sugars. Relative stability and
Energy diagrams. Types of cycloalkanes and their relative stability, Baeyer strain theory: Theory
of strainless rings, Chair, Boat and Twist boat conformation of cyclohexane with energy diagrams;

Relative stability of mono-substituted cycloalkanes and disubstituted cyclohexane.

UNIT-IV CHEMISTRY OF ALIPHATIC HYDROCARBONS

A. Carbon-Carbon sigma (¢) bonds

Chemistry of alkanes: Formation of alkanes, Wurtz Reaction, Wurtz-Fittig Reaction, Free radical
substitutions: Halogenation-relative reactivity and selectivity.

B. Carbon-Carbon Pi (i) bonds:

Formation of alkenes and alkynes by elimination reactions, Mechanism of E1, E2, E1cb reactions.

Saytzeff and Hofmann eliminations.

B.Sc.-l
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Reactions of alkenes: Electrophilic additions and mechanisms (Markownikoff/Anti -Markownikoff
addition), mechanism of oxymercuration-demercuration, hydroboration-oxidation, ozonolysis,
reduction (catalytic and chemical), syn and anti-hydroxylation (oxidation). 1,2-and 1,4-addition
reactions in conjugated dienes and, Diels-Alder reaction; Allylic and benzylic bromination and
mechanism, e.g. propene, 1-butene, toluene, ethyl benzene.

Reactions of alkynes: Acidity, Electrophilic and Nucleophilic additions. Hydration to form

carbonyl compounds, Alkylation of terminal alkynes.

UNIT-V AROMATIC HYDROCARBONS

Aromaticity: Hiickel’s rule, aromatic character of arenes, cyclic carbocations/ carbanions and
heterocyclic compounds with suitable examples. Electrophilic aromatic substitution: halogenation,
nitration, sulphonation and Friedel-Craft’s alkylation/acylation with their mechanism. Directive

effects of the groups.

REFERENCE BOOKS:

1. Morrison, R. N. & Boyd, R. N. Organic Chemistry, Dorling Kindersley (India) Pvt.
Ltd.(Pearson Education).

2. Finar, I. L. Organic Chemistry (Volume 1), Dorling Kindersley (India) Pvt. Ltd. (Pearson
Education).

3. Finar, I. L. Organic Chemistry (Volume 2: Stereochemistry and the Chemistry of Natural
Products), Dorling Kindersley (India) Pvt. Ltd. (Pearson Education).

4. Eliel, E. L. &Wilen, S. H. Stereochemistry of Organic Compounds, Wiley: London, 1994.

5. Kalsi, P. S. Stereochemistry Conformation and Mechanism, New Age International, 2005.

6. McMurry, J.E. Fundamentals of Organic Chemistry, 7th Ed. Cengage Learning India
Edition, 2013.

7. Organic Chemistry, Paula Y. Bruice, 2nd Edition, Prentice-Hall, International Edition
(1998).

8. A Guide Book of Reaction Mechanism by Peter Sykes.

B.Sc.-l
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PAPER - 111

PHYSICAL CHEMISTRY M.M.34
UNIT-I
MATHEMATICAL CONCEPTS FOR CHEMIST

Basic Mathematical Concepts: Logarithmic relations, curve sketching, linear graphs, Properties of
straight line, slope and intercept, Functions, Differentiation of functions, maxima and minima;
integrals; ordinary differential equations; vectors and matrices; determinants; Permutation and

combination and probability theory, Significant figures and their applications.

UNIT-I1I

GASEOUS STATE CHEMISTRY

Kinetic molecular model of a gas: postulates and derivation of the kinetic gas equation; collision
frequency; collision diameter; mean free path; Maxwell distribution and its use in evaluating
molecular velocities (average, root mean square and most probable) and average kinetic energy,
law of equipartition of energy, degrees of freedom and molecular basis of heat capacities. Joule
Thomson effect, Liquification of Gases.

Behaviour of real gases: Deviations from ideal gas behaviour, compressibility factor (Z), and its
variation with pressure and temperature for different gases. Causes of deviation from ideal
behaviour. van der Waals equation of state, its derivation and application in explaining real gas
behaviour, calculation of Boyle temperature. Isotherms of real gases and their comparison with van
der Waals isotherms, continuity of states, critical state, relation between critical constants and van

der Waals constants, law of corresponding states.
UNIT-111

A. LIQUID STATE CHEMISTRY

Intermolecular forces, magnitude of intermolecular force, structure of liquids, Properties of liquids,
viscosity and surface tension.

B. COLLOIDS and SURFACE CHEMISTRY

Classification, Optical, Kinetic and Electrical Properties of colloids, Coagulation, Hardy Schulze
law, flocculation value, Protection, Gold number, Emulsion, micelles and types, Gel, Syneresis and
thixotrophy, Application of colloids.

Physical adsorption, chemisorption, adsorption isotherms (Langmuir and Freundlich). Nature of

adsorbed state. Qualitative discussion of BET.
B.Sc.-|
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UNIT-IV

SOLID STATE CHEMISTRY

Nature of the solid state, law of constancy of interfacial angles, law of rational indices, Miller
indices, elementary ideas of symmetry, symmetry elements and symmetry operations, qualitative
idea of point and space groups, seven crystal systems and fourteen Bravais lattices; X-ray
diffraction, Bragg’s law, a simple account of rotating crystal method and powder pattern method.

Crystal defects.

UNIT-V

A. CHEMICAL KINETICS

Rate of reaction, Factors influencing rate of reaction, rate law, rate constant, Order and
molecularity of reactions, rate determining step, Zero, First and Second order reactions, Rate and
Rate Law, methods of determining order of reaction, Chain reactions.

Temperature dependence of reaction rate, Arrhenius theory, Physical significance of Activation
energy, collision theory, demerits of collision theory, non mathematical concept of transition state
theory.

B. CATALYSIS

Homogeneous and Heterogeneous Catalysis, types of catalyst, characteristic of catalyst, Enzyme

catatysed reactions, Micellar catatysed reactions, Industrial applications of Catalysis.

REFERENCE BOOKS:

1. Atkins, P. W. & Paula, J. de Atkin’s Physical Chemistry 10th Ed., Oxford University Press

(2014).

Ball, D. W. Physical Chemistry Thomson Press, India (2007).

Castellan, G. W. Physical Chemistry 4th Ed. Narosa (2004).

Mortimer, R. G. Physical Chemistry 3rd Ed. Elsevier: NOIDA, UP (2009).

Engel, T. & Reid, P. Physical Chemistry 3rd Ed. Pearson (2013).

Puri, B.R., Sharma, L. R. and Pathania, M.S., Principles of Physical Chemistry, Vishal

Publishing Co., 47th Ed. (2016).

7. Bahl, A., Bahl, B.S. and Tuli, G.D. Essentials of Physical Chemistry, S Chand Publishers
(2010).

8. Rakshit P.C., Physical Chemistry, Sarat Book House Ed. (2014).

9. Singh B., Mathematics for Chemist, Pragati Publications.
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PAPER - IV
LABOBATORY COURSE

INORGANIC CHEMISTRY

A. Semi-micro qualitative analysis (using H2S or other methods) of mixtures - not more than four
ionic species (two anions and two cations, excluding interfering, insoluble salts) out of the
following:

Cations : NH4*, Pb?*, Bi®*, Cu®*, Cd?*, Fe®*, AI®*, Co?*, Ni**, Mn?*, Zn®**, Ba®*, Sr**, Ca®*, Na*
Anions : COs%* , S*, SOs%, S,03*, NO2, CH3COO", CI, Br, I, NOs3", SO4*

(Spot tests may be carried out wherever feasible)

B. Acid-Base Titrations

Standardization of sodium hydroxide by oxalic acid solution.

Determination of strength of HCI solution using sodium hydroxide as intermediate.
Estimation of carbonate and hydroxide present together in mixture.

Estimation of carbonate and bicarbonate present together in a mixture.

Estimation of free alkali present in different soaps/detergents

C. Redox Titrations

Standardization of KMnOj4 by oxalic acid solution.

Estimation of Fe(ll) using standardized KMnOQO4 solution.

Estimation of oxalic acid and sodium oxalate in a given mixture.

Estimation of Fe(ll) with K>Cr.O7 using internal (diphenylamine, anthranilic acid) and
external indicator.

D. lodo / lodimetric Titrations

Estimation of Cu(ll) and K>Cr207 using sodium thiosulphate solution iodimetrically.
Estimation of (a) arsenite and (b) antimony iodimetrically.

Estimation of available chlorine in bleaching powder iodometrically.

Estimation of Copper and Iron in mixture by standard solution of K>Cr,O7 using sodium
thiosulphate solution as titrants.

ORGANIC CHEMISTRY

B.Sc.-l

Demonstration of laboratory Glasswares and Equipments.
Calibration of the thermometer. 80°-82° (Naphthalene), 113.5°-114° (Acetanilide), 132.5°-
133° (Urea), 100° (Distilled Water).)

Purification of organic compounds by crystallization using different solvents.

e Phthalic acid from hot water (using fluted filter paper and stemless funnel).
e Acetanilide from boiling water.

e Naphthalene from ethanol.

e Benzoic acid from water.
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4. Determination of the melting points of organic compounds.
Naphthalene 80°-82°, Benzoic acid 121.5°-122°, Urea 132.5°-133° Succinic acid 184.5°-
185°, Cinnamic acid 132.5°-133°, Salicylic acid 157.5°-158°, Acetanilide 113.5°-114° m-
Dinitrobenzene 90° p-Dichlorobenzene 52°, Aspirin 135°.

5. Effect of impurities on the melting point — mixed melting point of two unknown organic
compounds.

e Urea — Cinnamic acid mixture of various compositions (1:4, 1:1, 4:1).

6. Determination of boiling point of liquid compounds. (boiling point lower than and more
than 100 °C by distillation and capillary method).

e Ethanol 78° Cyclohexane 81.4° Toluene 110.6°, Benzene 80°.

i. Distillation (Demonstration)
e Simple distillation of ethanol-water mixture using water condenser.
e Distillation of nitrobenzene and aniline using air condenser.
ii.  Sublimation
e Camphor, Naphthalene, Phthalic acid and Succinic acid.
iii.  Decolorisation and crystallization using charcoal.

e Decolorisation of brown sugar with animal charcoal using gravity filtrations
crystallization and decolorisation of impure naphthalene (100 g of naphthalene
mixed with 0.3 g of Congo red using 1 g of decolorizing carbon) from ethanol.

7. Qualitative Analysis

Detection of elements (N, S and halogens) and functional groups (Phenolic, Carboxylic,

Carbonyl, Esters, Carbohydrates, Amines, Amides, Nitro and Anilide) in simple

organic compounds.

PHYSICAL CHEMISTRY
1. Surface tension measurements.
e Determine the surface tension by (i) drop number (ii) drop weight method.
e Surface tension composition curve for a binary liquid mixture.
2. Viscosity measurement using Ostwald’s viscometer.
e Determination of viscosity of aqueous solutions of (i) sugar (ii) ethanol at room

temperature.

B.Sc.-l

) _k,\\c-;i 7,;,/_ 7 porte \X\‘*"\A\;\/V»ﬂ/:;/“ ,



e  Study of the variation of viscosity of sucrose solution with the concentration of
solute.
e Viscosity Composition curve for a binary liquid mixture.
3. Chemical Kinetics
e To determine the specific rate of hydrolysis of methyl/ethyl acetate catalysed by
hydrogen ions at room temperature.
e To study the effect of acid strength on the hydrolysis of an ester.
e To compare the strengths of HCI & H2SO4 by studying the kinetics of hydrolysis of
ethyl acetate.
4. Colloids
e To prepare colloidal solution of silver nanoparticles (reduction method) and other
metal nanoparticles using capping agents.

Note: Experiments may be added/ deleted subject to availability of time and facilities

B.Sc.-l
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PRACTICAL EXAMINATION

05 Hrs. M.M. 50

Three experiments are to be performed

1.

3.

4.
S.

Inorganic Mixture Analysis, four radicals two basic & two acid (excluding insoluble, Interfering
& combination of acid radicals) OR Two Titrations (Acid-Bases,Redox and lodo/lodimetry)
12 marks

. Detection of functional group in the given organic compound and determine its MPt/BPt.

8 marks
OR
Crystallization of any one compound as given in the prospectus along with the Determination of
mixed MPt.
OR
Decolorisation of brown sugar along with sublimation of camphor/ Naphthlene.
Any one physical experiment that can be completed in two hours including calculations.

14 marks
Viva 10 marks
Sessionals 06 marks

In case of Ex-Students two marks will be added to each of the experiments

REFERENCE TEXT:

1. Mendham, J., A. I. Vogel’s Quantitative Chemical Analysis 6th Ed., Pearson, 2009.

2. Ahluwalia, V. K., Dhingra, S. and Gulati, A. College practical Chemistry, University Press.

3. Mann, F.G. & Saunders, B.C. Practical Organic Chemistry, Pearson Education (2009)

4. Furniss, B.S.; Hannaford, A.J.; Smith, P.W.G.; Tatchell, A.R. Practical Organic Chemistry,
5th Ed., Pearson (2012)

5. Khosla, B. D.; Garg, V. C. & Gulati, A. Senior Practical Physical Chemistry, R. Chand &
Co.: New Delhi (2011).

6. Garland, C. W.; Nibler, J. W. & Shoemaker, D. P. Experiments in Physical Chemistry 8th
Ed.; McGraw-Hill: New York (2003).

7. Halpern, A. M. & McBane, G. C. Experimental Physical Chemistry 3rd Ed.; W.H. Freeman
& Co.: New York (2003).

B.Sc.-l
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Hemchand Yadav Vishwavidyala, Durg (C.G.)
Zoology
B.Sc. Part | (2019-20)
Paper |
(Cell Biology and Non-chordata)
o 1. The cell (Prokaryotic and Eukaryotic)

2. Organization of Cell: Extra-nuclear and nuclear

Plasma membrane, Mitochondria, Endoplasmic reticulum, Golgi body, Ribosome and
Lysosome).

3. Nucleus, Chromosomes, DNA and RNA

Unit:11
1. Cell division (Mitosis and Meiosis).
2. An elementary idea of Cancer cells And Cell transformation.
3. An elementary idea of Immunity: Innate & Acquired Immunity, Lymphoid organs,
Cells of Immune System, Antigen, antibody and their interactions

Unit:111
» General characters and classification of Phylum Protozoa, Porifera, and Coelenterata
up to order.
2. Protozoa: Type study - Paramecium,
2. Porifera: Type study - Sycon.
3. Coelenterata: Type study - Obelia

Unit: IV.
» General characters and classification of Phylum Platyhelminthes, Nemathelminthes,
Annelida and Arthropoda up to order.

2. Platyhelminthes and Nemathelminthes: Type Study — Fasciola, Ascaris
3. Annelida: Type Study - Pheretima.
4. Arthropoda: Type Study - Palaemone.

Unit:V
. General characters and classification of Phylum Mollusca and Echinodermata up to
order.
2. Mollusca: Type Study - Pila.
3. Echinodermata- Type Study- Asterias (Starfish).
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Zoology
B.Sc. Part | (2019-20)
Paper |1

(Chordata and Embryology)
Unit:l
1. Classification of Hemichordata
2. Hemichordata- Type study-Balanoglossus
3. Classification of Chordates upto orders..
4. Protochordata-Type study - Amphioxus.
5. A comparative account of Petromyzon and Myxine.

Unit-11
1. Fishes-Skin & Scales, migration in fishes, Parental care in fish.
2. Amphibia-Parental care and Neoteny.
3. Reptilia- Poisonous & Non-poisonous Snakes, Poison apparatus, snake venom and

Extinct Reptiles
Unit-:111
1. Birds- Flight Adaptation, Migration, and Perching mechanism, Discuss-Birds are

glorified reptiles.
2. Mammals-Comparative account of Prototheria, Metatheria, Eutheria and Affinities.
3. Aquatic Mammals and their adaptations.

Unit:1V

Fertilization

Gametogenesis, Structure of gamete and Typesof eggs
Cleavage

Development of Frog up to formation of three germ layers.
Parthenogenesis

LR

Unit:V
1. Embryonic induction, Differentiation and Regeneration.
2. Development of Chick (a) up to formation of three germ layers, (2) Extra-embryonic
membranes.
3. Placenta in mammals.



Zoology
B.Sc. Part | (2019-20)
Practical

The practical work will, in general be based on the syllabus prescribed in theory and the
candidates will be required to show knowledge of the following:-

 Dissection of Earthworm, Cockroach, Palaemon and Pila

« Minor dissection—appendages of Prawn & hastate plate, mouth parts of insects, radulla

of Pila.

(Alternative methods: By Clay/Thermacol/drawing/Model etc.)

» Adaptive characters of Aquatic, terrestrial, aerial and desert animals.

«  Museum specimen invertebrate

» Slides- Invertebrates, frog embryology, Chick embryology and cytology,

Scheme of Practical Exam Time: 3hrs
1. Major Dissection 10 Marks
2. Minor Dissection 05 Marks
3. Comments on Excersice based on Adaptation 04 Marks
4. Cytological Preparation 05 Marks
5. Spots-8 (Slides-4, Specimens-4) 16 Marks
6. Sessional 10 Marks



B.Sc.- I (BOTANY) PAPER-I
BACTERIA, VIRUSES, FUNGI, LICHENS AND ALGAE
UNIT-1

VIRUSES: General characteristics, types of viruses based on structure and genetic material.
Multiplication of viruses (General account), Lytic and Lysogenic cycle. Economic importance.
Structure and multiplication of Bacteriophages. General account of Viroids, Virusoids, Prions,
and Cyanophages. Mycorrhiza-Types and Significance.

UNIT -1I

BACTERIA: General characteristics and classification (on the basis of morphology), fine
structure of bacterial cell, Gram positive and Gram negative bacteria, mode of nutrition and
reproduction vegetative, asexual and recombination (Conjugation, transformation and
transduction), Economic importance. Microbial Biotechnology, Rhizobium, Azatobactor,
Anabena.

UNIT-III

FUNGI: General account of habit and habitat, structure (range of thallus organization), cell wall
composition, nutrition and reproduction in fungi. Heterothallism and Parasexuality. Outlines of
classification of fungi. Economic importance of fungi. Life cycles of Saprolegnia, Albugo,,
Aspergillus, Peziza, Agaricus, Ustilago, Puccinia, Alternaria and Cercospora. VAM Fungi

UNIT-IV

ALGAE: Algae: General characters, range of thallus organization, Gaidukov phenomenon,
reproduction, life cycle patterns and economic importance.Classification, Systematic position,
occurrence, structure and life cycle of following genera : Nostoc, Gloeocaspsa, Volvox,,
Oedogonium, Vaucheria, Chara, Ectocarpus, Polysiphonia.

UNIT -V

Lichens- General account, types, structure, nutrition, reproduction and economic importance.
Mycoplasma: Structure and importance. Blue Green Algae (BGA) in nitrogen economy of soil
and reclamation of Ushar land.Mushroom Biotechnology

Books Recommended:

Dubey R.C. and Maheshwari D.K. A4 text book of Microbiology, S. Chand Publishing, New Delhi
Presscott, L. Harley, J.and Klein, D. Microbiology, 7" edition, Tata Mc Graw-Hill Co.New Delhi.

Sharma P.D., Microbiology and Plant pathology, Rastogi Publication. New Delhi.
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Alexopolous, C.J. Mims, C.W. and Blackwell, MM. Introduction to Mycology, John Wiley & Sons.
Dubey H.C. An Introduction to Fungi, Vikas Publishing, New Delhi

Mehrotra R.S. & Agrawal A., Plant Pathology, Tata McGraw, New Delhi

Sharma P.D. Plant Pathology, Rastogi Publishers, Meruth.

Sristava, H.N. Fungi, Pradeep Publications, Jalandhar

Webster, J. & Weber, R. Introduction to Fungi, Cambridge University Press, Cambridge

Kumar H.D. Introduction to phycology, Aff. East-west Press, New Delhi

Lee RE, Phycology, Cambridge University Press U.K.

Srivastava, H.N., Algae, Pradeep Publications, Jalandhar

Pandey S.K. Quick Concept of Botany, Lambert Academic publishing, Germany

Pandey S.N., Mishra S,P. & Trivedi P.S. A Text Book of Botany (Vol.-I), Vikas Publishing, New Delhi

Singh, Pandey and Jain, A Text book of Botany, Rastogi Publication, Meerut.
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B.Sc.-1 (BOTANY) PAPER -1

(BRYOPHYTES, PTERIDOPHYTES, GYMNOSPERMS AND
PALAEOBOTANY)

UNIT -1

BRYOPHYTA: General characteristics, affinities, range of thallus organization, general

- classification and economic & ecological importance, Systematic position, occurrence,
morphology anatomy and reproductive structure in Riccia, Marchantia, Pellia, Anthoceros,
Funaria. Vegetative reprodilction in Bryophytes, Evolution of sporophytes. ’

UNIT-II

PTERIDOPHYTES: General characteristics, affinities, economic importance and classification,
Heterospory and seed habit, stellar system in Pteridophytes, Aposory and apogamy, Telome
theory, Azolla as Biofertilizer.

UNIT-III

Systematic position, occurrence. Morphology, anatomy and reproductive structure of Psilotum,
Lycopodium, selaginella, Equisetum, Marsilea.

UNIT-IV

Gymnosperm: General characteristics, affinities, economic importance and classification,
Morphology, anatomy and reproduction in Cycas, Pinus and Ephedra.

UNIT-V

PALAEOBOTANY: Geological time scale, types of fossils and fossilization, Rhynia, study of
some fossil gymnosperms. Lygenopteris

Books Recommended:
Parihar, N.S. The Biology and Morphology of Pteridophytes, Central Book Depot, Allahabad.
Parihar,N.S. An introduction to Bryophyta Vol.I:Bryophytes Central Book Depot, Allahabad.

Sambamurty,AVSS, A textbook of Bryophytes, Pteridophytes, Gymnosperms and
Palaeobotany, 1K International Publishers.
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Pandey SN, Mishra SP and Trivedi PS A text Book of Botany (Vol.II), Vikas Publishing, New
Delhi

Bhatanagar, SP and Moitra, A. Gymnosperm, New Age International (P) Ltd., Publishers, New
Delhi

Biswas C. and Johri BM, The Gymnosperms, Springer-Verlag, Germany.
Srivastava, HN, Palaeobotany, Pradeep Publications Jalandhar

Srivastava, HN, Bryophyta, Pradeep Publications Jalandhar

Singh, Pandey and Jain, 4 Text Book of Botany, Rastogi Publication, Meerut

Sristava, HN, Fundamentals of Pteridophytes, Pradeep Publications, Jalandhar
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B.Sc. I (BOTANY)
PRACTICAL

Study of external (Morphorgical) and internal (microscopic/anatomical) features of
representative gerera given in the theory.

1. Algae: Gloeocapsa, Scytonema, Gloeotrichia, Volvox, Oedogonium, Vaucheria, Chara,
Ectocarpus, Sargassum, Batrachosperrmum

2. Gram staining
3. Fungi: Albugo, Aspergillus, Peziza, Agaricus, Puccinia, Alternarla and Cercospora
4. Bryophyta: Riccia, Marchantia, Pellia, Anthoceros, Sphagnum, Funaria
5. Pteridophyta: Lycopodium, Selaginella, Equsetum, Marsilea.
6. Gymnosperm: Cycas, Pinus, Epherda.
PRACTICAL SCHEME
TIME: 4 Hrs. M.M. : 50
1. Algae/Fungi/Gram Staining 10
2. Bryophyta/Pteridophyta 10
3. Gymnosperm 10
4. Spotting 10
5. Viva-Voce 05
6. Sessional 05
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MATHEMATICS
There shall be three compulsory papers. Each paper of 50 marks is divided into five units and
each unit carry equal marks.

B.Sc. Part-I
MATHEMATICS

PAPER - 1
ALGEBRA AND TRIGONOMETRY

UNIT-I Elementary operations on matrices, Inverse of a matrix. Linear independence of
row and column matrices, Row rank, column rank and rank of a matrix.
Equivalence of column and row ranks. Eigenvalues, eigenvectors and the
characteristic equations of a matrix. Cayley Hamilton theorem and its use in
finding inverse of a matrix.

UNIT-I1  Application of matrices to a system of linear (both homogeneous and
nonhomogeneous) equations. Theorems on consistency of a system of linear
equations. Relation between the roots and coefficients of general polynomial
equations in one variable. Transformation of equations. Descarte's rule of signs.
Solutions of cubic equations (Cardons method), Biquadratic equation.

UNIT-I111 Mappings, Equivalence relations and partitions. Congruence modulo n. Definition
of a group with examples and simple properties. Subgroups, generation of groups,
cyclic groups, coset decomposition, Lagrange’s theorem and its consequences.
Fermat’s and Euler's theorems. Normal subgroups. Quotient group, Permutation
groups. Even and odd permutations. The alternating groups An. Cayley's theorem.

UNIT-1V Homomorphism and Isomorphism of groups. The fundamental theorems of
homomorphism. Introduction, properties and examples of rings, Subrings, Integral
domain and fields Characteristic of a ring and Field.

TRIGONOMETRY :

UNIT-V  De-Moivre’s theorem and its applications. Direct and inverse circular and
hyperbolic functions. Logarithm of a complex quantity. Expansion of
trigonometrical functions. Gregory's series. Summation of series.

TEXT BOOK :

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

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

3. Chandrika Prasad, Text-Book on Algebra and Theory of equations, Pothishala Private Ltd.,

Allahabad.
4. S.L. Loney, Plane Trigonometry Part II, Macmillan and Company, London.
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REFERENCES :

1.

2.

3.

P.B. Bhattacharya, S.K. Jain and S.R. Nagpaul, First Course in linear Algebra, Wiley
Eastern, New Delhi, 1983.

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

S.K. Jain, A. Gunawardena and P.B. Bhattacharya, Basic linear Algebra with MATLAB,
Key College Publishing (Springer-Verlag), 2001.

H.S. Hall and S.R. Knight, Higher Algebra, H.M. Publications, 1994.

R.S. Verma and K.S. Shukla, Text Book on Trigonometry, Pothishala Pvt. Ltd.,
Allahabad.




B.Sc. Part-I
MATHEMATICS
PAPER - 11
CALCULUS

DIFFERENTIAL CALCULUS :

UNIT-I e — & definition of the limit of a function. Basic properties of limits. Continuous
functions and classification of discontinuties. Differentiability. Successive
differentiation. Leibnitz theorem. Maclaurin and Taylor series expansions.

UNIT-I1  Asymptotes. Curvature. Tests for concavity and convexity. Points of inflexion.
Multiple points. Tracing of curves in cartesian and polar coordinates.

INTEGRAL CALCULUS:

UNIT-I11 Integration of transcendental functions. Reduction formulae. Definite integrals.
Quadrature. Rectification. Volumes and surfaces of solids of revolution.

ORDINARY DIFFERENTIAL EQUATIONS :

UNIT-1V Degree and order of a differential equation. Equations reducible to the linear form.
Exact differential equations. First order higher degree equations solvable for x, v,
p. Clairaut's form and singular solutions. Geometrical meaning of a differential
equation. Orthogonal trajectories. Linear differential equations with constant
coefficients. Homogeneous linear ordinary differential equations.

UNIT-V Linear differential equations of second order. Transformation of the equation by
changing the dependent variable/the independent variable. Method of variation of
parameters. Ordinary simultaneous differential equations.

TEXT BOOK :

1. Gorakh Prasad, Differential Calculaus, Pothishala Private Ltd. Allahabad.

2. Gorakh Prasad, Integral Calculus, Pothishala Private Ltd. Allahabad.

3. D.A. Murray Introductory Course in Differential Equations, Orient Longman (India),
1976.

REFERENCES :

1. Gabriel Klambauer, Mathematical Analysis, Marcel Dekkar, Inc. New York, 1975.

2. Murray R. Spiegel, Theory and Problems of Advanced Calculus, Schaum's outline series,
Schaum Publishing Co. New York.

3. N. Piskunov, Differential and Integral Calculus, Peace Publishers, Moscow.

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

5. G.F. Simmons, Differential Equations, Tata Mc Graw Hill, 1972.

6. E.A. Codington, An Introduction to Ordinary Differential Equations, Prentics Hall of
India, 1961.

7. H.T.H. Piaggio, Elementary Treatise on Differential Equations and their Applications,
C.B.S. Publishe & Distributors, Dehli, 1985.

8. W.E. Boyce and P.O. Diprima, Elementary Differential Equations and Boundary Value
Problems, John Wiley, 1986.

12. Erwin Kreysizig, Advanced Engineering Mathematics, John Wiley and Sons, 1999.




B.Sc. Part-I
MATHEMATICS
PAPER - 111
VECTOR ANALYSIS AND GEOMETRY

VECTOR ANALYSIS :

UNIT-I Scalar and vector product of three vectors. Product of four vectors. Reciprocal
Vectors. Vector differentiation. Gradient, divergence and curl.

UNIT-II Vector integration. Theorems of Gauss, Green, Stokes and problems based on
these.

UNIT-I11 General equation of second degree. Tracing of conics. System of conics. Confocal

conics. Polar equation of a conic.
UNIT-1V Sphere. Cone. Cylinder.
UNIT-V Central Conicoids. Paraboloids. Plane sections of conicoids. Generating lines.
Confocal Conicoids. Reduction of second degree equations.
TEXT BOOKS :
1. N. Saran and S.N. Nigam, Introduction to vector Analysis, Pothishala Pvt. Ltd.
Allahabad.
2. Gorakh Prasad and H.C. Gupta, Text Book on Coordinate Geometry, Pothishala Pvt.
Ltd., Allahabad.

3. R.J.T. Bell, Elementary Treatise on Coordinate Geometry of three dimensions,
Machmillan India Ltd. 1994.
REFERENCES :

1. Murray R. Spiegel, Theory and Problems of Advanced Calculus, Schaum Publishing

Company, New York.

Murray R. Spiegel, Vector Analysis, Schaum Publishing Company, New York.

Erwin Kreysizig, Advanced Engineering Mathematics, John Wiley & Sons, 1999.

Shanti Narayan, A Text Book of Vector Calculus, S. Chand & Co., New Delhi.

S.L. Loney, The Elements of Coordinate Geometry, Macmillan and Company, london.

P.K. Jain and Khalil Ahmad, A Text Book of Analytical Geometry of two Dimensions,

Wiley Eastern Ltd., 1994.

7. P.K. Jain and Khalil Ahmad, A Text Book of Analytical Geometry of three Dimensions,
Wiley Eastern Ltd., 1999.

8. N. Saran and R.S. Gupta, Analytical Geometry of three Dimensions, Pothishala Pvt. Ltd.
Allahabad.
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