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REVISED ORDINANCE NO.21
(As per State U.G.C. Scheme)
BACHELOR OF SCIENCE

The Three year course has been broken up into three Parts. Parl-| known as B,Sc. Part-
| examination at the end of the first year, Part-ll known as B.Sc. Part-ll examination
at the end of the second year and Part-lll known as B.Se. Part-lll exammahon at the
end of the third year
A candidate who, ¢ “er passing (10+2) Higher Secondary or Intermediate examination of
M.P. Board of Secondary Education Bhopal or any other Examination recognised by the
University or M.P. 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 appeanng at the B.Sc. Part |
examination.
A candidate who, after passing the B.Sc. Part-l examination of the University or any
other examination recognised 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-ll
examination.
A candidate who, after passing the B. Sc Part-1l 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-1ll examination.
Besides regular students, subject to their compliance with this Ordinance ex- student and
non-collegiate students shall be eligible for admission to the examinations as per
provisions of Ordinance No. 6 relating to Examinations (General). Provided that 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 Depariment or College.
Every candidate appearlng in B.Sc. Partl, Part-ll and Part-1ll exammalmn shall be
examined in -
(i) Foundation Course :
(iiy Any one of the tc!lnwmg combiations of three sub;ects
1. Physics, Chemistry & Mathematics.
2. Chemistry, Botany & Zoology.
3. Ghemistry, Physics & Geology.
4. 'Chemistry, Botany & Geology. .
5. Chemistry, Zoology & Geology.
6. Geology, Physics & Mathematics.
7. Chemistry, Mathematics & Geology.
8. Chemistry, Botany & Defence Studies.
9. - Chemistry, Zoology & Defence Studies.
10. Physics, Mathematics & Defence Studies.
11. Chemistry, Geology & Defence Studies.
' 12. Physics, Mathematics & Statistics.
13. Pysics, Chemistry & Statistics.
14. Chemistry, Mathematics & Statistics.
15. Chemistry, Zoology & Anthropology.
16. Chemistry, Botany & Anthropology.
17. Chemistry, Geology & Anthropology.
18. - Chemistry, Mathematics & Anthropology.

B.Set -
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10.

19. Chemistry, Anthropology & Defence Studies.
20. Geology, Mathematics & Statistics.

21. Mathematics, Defence Studies & Statistics.
22. Anthropology, Mathematics & Statistics.

23. Chemistry, Anthropology & Applied Statistics.
24. Zoology, Botany & Anthropology.

25. Physics, Mathematics & Electronics.

26. Physics, Mathematics & Computer Application/Information Techrologies.
27. Chemistry, Mathematics & Computer Apprlcatlonfln(ormahon Technologies.
28. Chemistry, Bio-Chemistry & Pharmacy.

29. Chemistry, Zoology & Fisharies.

30. Chemistry, Zoology & Agriculture.

31. Chemistry, Zoology & Sericulture, * -

32. Chemistry, Botany & Environmental Biology.

33. Chemistry, Botany & Microbiology.

34. Chemistry, Zoology & Microbiology.

35. Chemistry, Industrial Chemistry, Mathematics.

36. Chemistry, Industrial Chemistry, Zoology.
37. Cheémistry, Biochemistry, Botany.

3B. Chemistry, Biochemistry, Zoology.
39. Chemistry, Biochemistry, Microblology.
40 Chemistry, Biotechnology, Botany.

41 Chemistry, Biotechnology, Zoology.

(iii) Practicals in case prescribed for core subjects :

Any candidate who has passed the B. Sc examination of the Universnty shall be allowed
to present himself for examination in any of the additional sub]ects prescribed for the

B.Sc. examination and not taken by him'at the degree examination. Such candidate will K

have to first appear and pass the B.Sc. Part | éxamination in the subjects which he
proposes to offer and then the B.Sc. Part Il and Part |1l examination in the same subject.
Successful candidates will be given a certificate to that effect.

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 'subjectfgruup 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 examinalion separately, -
. Candidate will have to pass separately at the Part |, Part Il and Part Il -examinations.-

No divison shall be assigned on the result of the Part | and Part Il examinations. In
determining the division of the final examination, 1otal marks obtained by the examinees
in their Part-l, Part Il and Part Il examination in the aggregate shall be taken in to
account. Provided in case of candidate who has. passed the examination’ through
supplemenlary examination having failed in one subject/group: only, the total aggregate
marks being carried over for deteriminig the division shall include actual marks obtained

-in the subject/group in which he appreared at the supplementary exammation.
‘Successful examinee at the Part-1ll examination obtaining 60% or more marks shall be
placed in the First Division, those obtaining less than 60% but not less'than 45% marks
In the Second Divison and other successful exminees in the Third Division.

BSc.-i _ % 5 GRET
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SCHEME OF EXAMINATION

Subject Paper Max. Total Min.
Marks Marks * Marks
Environmental Studies 75 } 100 : a3
Fild Work 25
Foundation Course : ;
Hindi Language i 75 75 26
English Language & 1] 75 7] 26
Az s mmﬁ%z(a}msﬁaﬁﬁsﬁlmﬁmmw%éﬁn
Three Elective Subject : .
1. = Physics ¥l 50 }
33,
I 50 L :
Practical ' 50 17
2. Chemistry fe 33 ;
' | a3 100 3
11 24
Practical ! 50 ' 17
3.  Mathematics | 50
; 11 50 - 150 50
Y 1l 50
4. Botany ! 50
" 50 100 33
: Practical 50 - 17
5. Zoology | 50 } ;
[ 33
- TSR i
Practical 50 b
6. Geology - I So} ; :
' 1 . 50 W 33
Practical : 50 17
. 7. Statistics I 50} o, o
(] 1l 3 50 .
Practical . 50 17
8. Anthropology I | 50 }. s
' I 50 100
Practical 50 17

B.Sc.-I
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Min. -

Subject Paper Max. Total
. Marks Marks Marks
9. Defence Studies I 50
1 50 } - =<
Practical 50 Ki
10. Micro Biology | 50
i 50 } 100 33
‘Practical 50 17
11. Computer Science 1 50 3
- I 50 } 100 33
y Practical 50 17
12. Information Technology Jidc 50
: < i 50 } 100 33
~ Practical 50 17
13. Industrial Chemistry fo e stiag
I 33 } 100 33 .
1 a3 :
Practical 50 17
14. Bio Chemistry 1 50 :
R I, 50 } 10 %3
_ Practical 50 17
15. Bio Technology | 50 :
t s } ; 100 .33
Practical 50 17

s £
2.

3.

- B.Se.-l

- USE OF CALCULATORS
The Students of Degree/P.G. Classes will be permitted to use of Calculators
‘in the examination hall from annual 1986 examnination on the following conditions
as per decision of the standing committee of the Academic Council at its meeting
held on 31-1-19886.
Student will bring their own Calculators.

centres.

-, Calculators will not be prov;ded either by the Umversny or examination

Calculators with, memoly and followmg variables be permitted +, —, x,
square, reciprocal, expotentials log, square root, trignometric functions, w{ze,
s'rnef, cosine, tangent etc. factiorial summation, Xy, yx and, in the: light of .
objective approval of merits and demerits of the viva only will be allowed.

(6)
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=¥ PART - |
SU!.IJ(BUS FOR ENVIRONMENTAL STUDIES" FOH UNDER GRADUATE
(paper code - 0828)
M.M. 75

UNIT-I  THE MULTI DISCIPLINARY 'NATUHEIOF ENVIRONMENTAL STUDIES,:

,Definition, scope and importance
Need for public awarness. .
" Natural Resources :
Renewable and nonrenewable resotirces :
Natural reso'urcas and associated problems.
(a) Forest resources : Use and over-exploitation, deforestation, case studies,
Timber extraction, mining, dams and their effects on forests and tribal people.
(b) - Water resources : Lise and over-utilization of surface and ground water, floods,
drought, conflicts over water, dams benefits and problems.
{c)  Mineral resources : Use and explotation, environmental eﬂects of extracling and

B.Se.-l : : : (7



UNIT-NI

UNIT-1I

UNIT-IV

B.Sc.-

using mineral resources, case studies. 3

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

(e) Energy resources: Growing energy needs, renewable and non renewable energy
sources, use of alternate energy sources. Case studies. :

(f)  Landresources : Land as a resources, land degradation, man induced landslides;
soil erosion and desertification. - ?
. Role of an individual in conservation of natural resources.
- Equitable use of resources for sustainablg life-styles. A

. : (9 Lecture)

ECOSYSTEMS

Concept of an ecosystems. :

Structure and function of an ecosystem. ;

- Producers, consumers and decomposers.

- Energy flow in the ecosystem. ~

L Ecological succession. B

- Food chains, food webs and ecological pyramids. / . e

- Introdlii:tion. types, characteristic features, structure and function of the
following ecosystem : L
"a.  Forest ecosystem

> Grassland ecosystem

¢. . Desert ecosystem ) e .
d. Aquatic ecbsys'tams (Ponds, streams, lakes, rivers, oceans, estuaries)

N

Biodiversity and its Conservation ; :

- Introduction - Definition : genetic, species and ecosystem diversity.

- Biogeographical classification of India. v fmm e

. Value of biodiversity : consumptive use, ‘;irnductive use, social, -ethical,
aesthetic and option values. »

. Biodiversity at global, National and local leveis.

- India as mega-diversity nation. " : :

- Hot-spots of biodiversity e »

- Threats to biodiversity : habitat-loss, poaching of wildlife, manwildife conflicts.

- Endangered and endemi species of India. :

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

: ol st ' (9 Lecture) -
Environmental Pollution _ - :
Definition

- Causes, sifects and control measures of - ; 43 i

a. . Air poliution

: | e ' S

(9 Lecture)

Water pollution

Soil pollution

Marine pollution

Noise polluation

g. Naclear hazards. !

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

< Role of an individual in prevention of pollution.
. Pollution case studies v
- Disaster management : floods, earthquake, cyclone and landslides.
Human Population and the Environment '
- Population_growth, variation among nations,
Population explosion - Family Welfare Programme. _
- Environment and human health. 5
- Human Rights. : : (9 Lecture)
UNIT-V: Social Issues and the Environment
- From Umslistainable to Sustainable development.
- Urban problems related to energy.
- Water conservation, rain water harvesting, watershed management.

- Resettlement and rehabilitation of people, its problems and concerns, Case
sludies. : pht

;5 Environmental ethies : Issues and possible solutions.. .
: Climate change, global warming, acid rain, ozone layer depletion, nuclear
accidents and holocaust. Case studies.
" - ‘Wasteland recldmation.
- Consumerism and waste products.
- Environment Protection Act
- Air (Prevention and Control of Pollution) Act.
-~ Water (Pervention and Control of Pollution) Act.
- Wildiife Protection Act.’ '
- Forest Conservation Act. : k 2
- Issues involved in enforcement of environmental legislation.

.
spao0g

.

N rEass Public awareness.
- Value Education
- HIV/AIDS

- Women and Child Welfare. : AT
- . Role’ of Information Technology in Environment and Human Health.
_ -+ Case Studies. i ; ' (9 Lecture)
FIELD WORK e i ;
Visit to a local area to document environmental assets-river/forest/grassland/hil/mountain.
- Visit to local polluted site : Urban/Rural/Industrial/Agriculture.

‘

Bgas - : ' b eao)



- Study of commeon plants, insects, birds. .

- Study of simple ecosystems-pond, river, hill slopes, etc. (Field work Equal to 5 lecture
hours)

REFERENCES :

1. Agarwal K.C, 2001 Environmental Biology, Nidi Publ. Ltd. Bikaner:

2. Bharucha Erach, the Biodiversity of India, Mapin Publishing Pvt. Ltd. Ahmedabad 380 0‘13

India, Email : mapin@icenet.net(R) -

Bruinner R.C., 1989, Hazardous Waste Incineration, Mc Graw Hill Inc. 480p.

Clark R.S., Marine Pollution, Clandetson Press Oxford (TB).

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

Dr A.K. Environmental Chemisry, Wiley Estern Lid.

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

Gloick, H.P. 1993 Water in crisis, Pacific Institute for studies in Deve, Environment &

Security. Stockholm Eng. Institute.- Oxford Univ, Press. 473p.

9. Hawkins R.E. Encyclopedla of Indian Natural History, Bombay Natural History Soclety,
Mumbai (R).

10. Heywood,V.H. & Watson, R.T. 1985 Global Biodiversity Assessment Cabndge Univ. Press
1140p.

11. JadhavH. & Bhosale.VH 1995 Enwronmental Protscnon and Laws Himalaya Pub. House.
Delhi 284p.

12. Mckinney M.L. & School' R.M. 1996, En\nronmental Science systams & Solutions, Web
enhanced editio, 639p.

13. Mhaskar A.K., Matter Hazardous, Techno-Science Publication (TB).

14, Miller T.G. Jr., Environmental Science, Wadsworth Publishlng Co. (TB).

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

16. Rao M.N. & Datta, A.K. 1987, Waste Water treatment. Oxford & IBH Publ. Co. Pvt. Ltd.

. 345|3 _

17. -Sharma B.K., 2001, Environmental Chemistry, Goel Publ. House, Meerut.

18. Survey of-the Environment, The Hidu (M).

19. Townsend C., Harper J., and Michael Begon, Essentials of Ecolugy‘. Blackwell Science
(TB).

20. Trivedi R.K. Handbook of Environmental Laws, Rules, Gutdelines Compllances and
Standards, Vol. | and I, Environment Media (R). ’

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

22. Wagner K.D., 1998, Environmental Management. W.B. Saunders Co. Philadelphia, USA
499p. :
(M) Magazine ¢ ;
(R) Reference ; - o
(TB) Textbook. j
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FOUNDAT]Ohi COURSE
- PAPER - Il
ENGLISH LANGUAGE
=4 . (paper code - 0792)

M.M. 75

~ UNIT-1 Easm_unmgg_shuls_&:ammmuﬂ_um&

Grammar and Vocabulary based on the prescribed text.
To be assessed by objective / multiple choice -tests.
(Grammar - 20 Marks
Vocabulary - 15 Marks)
UNIT-2 Comprehension of an unseen passage. y 05
* This should imply 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

B.Sc.-1 ; (1)




UNIT-3
UNIT-4

. UNIT-5

-~

within the passage and (c) the Power of short independanr composition based on
themes and issues raised in the passage.

To be assessed by both objective muiltiple choice and short answer type tests.

Composition : Paragraph writing : X 10
Letter writing (The formal and one Informal) ; s 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 piec:és should cover a

range of authors, subjects and contexts. With ‘poetry if may sometimes be advisable

to include piecés from earlier periods, which are often simpler than modern examples. .

In all cases, the language should be accessible (with a minimum of expianatlon and
reference to standard dictionaries) to the general body of students &chooled in the
medium of an Indian language.

Students should be able to grasp the contents of each plece; 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 -

'B.Sc.-

Engllsh Language and Indian Culture - Publlshed by M.P. Hindi Granth Academy
Bhopal.

(12)

" 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 indeas/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 under graduate i.e. B.Sc. level besides grasping the basic

. conhcepts 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
- technologles.

EXAMINATION SCHEME :

1.

2.
3.

UNIT-1

UNIT-2

"UNIT-3

B.Sc.-l

There shall be 2 theory papers of 3 hours duration each and one practical 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 group
as listed in the list of experiments.

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

- The distribution’ of practical marks will be as follows: : el
Experiment 15 + 15 = 30
Viva Voce : s 10
Internal assessment eyl 10

The external examiner should ensure that atieast 16 experiments arein working order
at the time of examination and submit a certificate to this effect.

PAPER -1
MECHANICS, OSCILLATIONS AND PROPERTIES OF MATTER.
(paper code - 0793)
Laws of motion, motion in a uniform field, components of velocity and acceleration
in different coordinate systems. (Cartesian, Cylindrical and Spherical) uniformly
rotating frame, centripetal acceleration, Coriclis force and its applications. Motion under
a central force, Kepler's laws. Gravitational law and field.

' Potential due to a spherical body. System of particles, center of mass, equation of

motion, conservation of linear & angular momentum, cbnservatipn of energy.
Rigid body notion, rotational.motion, moments of inertia and their products, principal,
moments & axes, Introductory idea of Euler's equations. potentidl well and periodi¢
oscillations, case of harmonic small oscillations, differential equation and its solution,
kinetic and potenfial energy, examples of simple harmonic oscillations, spring and
mass system, simple and compound pendulum, torsional pendulam.

- Bifilar oscillations, helmholtz resonator, LC circuit, vibrations of a magnet, oscillations
of two masses connected by a spring. Superpostion of two simple harmonc motions
af the same frqquency Lissajous figures, case of different frequencies. Damped

irmonc oscillator', power dissipation, quality factor, examples, driven (forced)

(13)



Note :

" UNIT-4

_UNIT-5

harmonic oscillator, transient and steady states, power absorption, resonance.
(The emphasis here should be on the mechanical aspects and not on the details of
the apparatus mentioned, which are indicated as applications of principles involved)

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 perpen&icular E and B fields-velocity
selector, its resplution. Parallel E and B fields, positive ray parabolas, discovery of
isotopes, elements of mass spectrography, prinéiple of magnetic focussing (lens.)

Elasticity, small deformations, Hooke's law elastic constants for.an isatropic solid and
relations between them beams supported at both the ends, cantilever, forsion of
cylinder, bending moments and shearing forces. Kinematics of moving fluids, equations
of continuity. Euler's equation, Benaulli's theorem, viscous fluids, steamline and
turbulent flow. Poiseulle’s law. Capillary tube flow, Reynold's number, Stokes law,

_ surface tension and surface energy, molecular interpretation of surface tension,

pressure on a curved liquids surface, wetting, J o

TEXT AND REFERENCE BOOKS :

UNIT-1

E M purcell, Ed Berkely physics course, vol. Mechnics (Mc. Gr. Hill) Fl. P Feynman,

R B lighton and M Sands, the feynman lectures in physics, vol | (B) publications,
Bombay, Delhi, Calcutta, Madras :

D P Khandelwal, Oscillations and waves (Himalaya Publishing House Bombay)

R. K. Ghosh, The Mathematics of waves and vibrations (Macmillan 1975) .

J.C. Upadhyaya- Mechanics (Hindi and English Edition.) ;

D.S. Mathur- Mechanics and properties of matter.

Brij lal and subramanium- Osccillations and waves. -

Resnick and Halliday- Volume | : ;

PAPER - 1l
ELECTRICITY, MAGNETISM AND ELECTROMAGNETIC THEORY
: (paper code - 0794)
Functions of two and three variables, partial derivatives, geometrical interpretation of
partial derivatives of functions of two variables. Total differential of a function of two
and three variables. Repeated integrals of a function of more than one variable,
definition of a double and triple integral. Scalars and vectors, dot and cross products,
triple vector product, gradient of a scalar field and its geometrical interpretation,

" divergnence and curl of a vector field, line, surface and volume integrals, flux of a

UNIT-2

B.Sc.-l

vector field. Gauss's divergence theorem, Green's theorem and Stokes theorm.
Columbs 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 tield expressed as a line integral, conservative
nature of the electrostatic field. Electric polential_q,‘é =—V¢, torque on a dipole in a
uniform -electric field and its energy, flux of the electric field, Gauss's law and its
application for finding E for symmetric charge distributions, Gussian pillbox ? Fields
at the surface of a conductor screening of E field by a conductor, capacitors,

(14)

electrostatic field energy, force per.unit area of the su ﬂace ofa cqndu'clor inan eiec;ng
field: conducting sphere In a uniform electric field, point charge in tront o.i a grounde

infinite conducter. ) ol B8
UNIT-3 'IDieiectrics parallel plate capaciter with a dielectric, electric susceptibility, permittivity

and dielectric constant, polarization and polarization vector, displacqrngn.t vector D
molecular interpretation of Claussius- Mossotti equation.

Steady current, current density J, non-steady curents and continuity equation, -

kirchoff's law and analysis of multiloop circuits, _rlsg and def:ay.of currer;t anS] baenrc:
CR circuits, decay constants, transients in LG_R circuits, AC circuits, cqmgezxa nze e
and their applications in solving AC circuit problems, complex imp: b
reactance, series and parallel resonance, Q factor, power consumed by ana 4

" power factor,.

lerM Force on a moving charge, Lorentz force equation and definition of B, force on a straight

conductor carrying current in a uniform magnetic field, -torqge 0'". a current loop,
magnetic diploe moment, angular momentum and gyromagnetic ratio.

¥.B=0, V.xB=pl. Biotand Savart's law, Ampere's law field duetoa magnetic dipole,
magneti;ation current, magnetization veclor, magnetic perrr!eabili:ty (Linear cases),
interpretation of a bar magnet as a surface distribution of sinusoidal current.
UNIT-5 Electromagnetic induction, Faraday's law, electromotive force, ¢ = | E.dr, integral and
differential forms of Faraday's law Mutual-and self inductance, Trans!orrr!ers, ar‘-_ergy
in a slatic magnetic field. Maxwell's displacement current, Maxwells' equations,
electromagnetic field energy density. : _
The wave equation satisfied by E and B, plane electromagnetic waves in vacuum,
Poyning's vector. ¢ !
TEXT AND REFERENCE BOOK = :

Berkeley Physics Course, Electricity and Magnetism, Ed. E.M. Purcell (Mc Graw - Hill)

Halliday and Resnik, Physics, Vol. 2 : T3
D J Grifith, Introduction to Electrodynamics (Prenhce-Hv:il Tf I;!di_a)

i i ici i ddison-Wesley
Raitz and Milford, Electricity and Magnetism (A ) ‘ :
A é Mahajan and A A Rangwala, Electricily and Magnetism (Tata Mc Graw-hill)

A M Portis, Electromagnetic fields. P :

Pugh & Pugh, Principles of Electricity and Magnetism (.Addlsnn-Wesley]
Panofsky and Phillips, Classical Electricity and Magnetism, (India Book House)
S S Atwood, Electricity and I\_Aagnstism_,(Dover).

PRACTICAL
Minimum 16 (Eight from each group). .
EXPERMENTS OUT OF THE FOLLOWING bR SIMILAR EXPERIMENTS
OF EQUAI_. STANDARD

GROUP-A : . i
1. Study of laws of parallel and perpendicular axes lo‘r moment of'lnema.
2 Study of conservation of momentum in two dimensional oscillations. -
3. Study of a compound pendulum.

B.Sc.- (15)
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4. - Study of damping of a bar pendulum underr various mechanics.
5. Study of oscillations under a bifilar suspension. :
6. potential energy curves of a 1- Double system and oscillations in it for various amplitqdes‘
7. Study of oscillations of a mass under different combinations of springs.
8.  Study of bending of a cantilever or a beam. p
9. Study of torsion of wire (static and dynamic methods)
10.  Study of flow of liquids through capillaries. | ;
11.  Determination of surface tension of a liquid by different methods.
12.  Study of viscosity of a fluid by different methods. . :
GROUP-B
1. Characteristics of a baillistic galvanomenter,
2. Setting up and using an electroscope or electrometer.
3. Use of a vibration magnetomater to study a field.
4. Study of B field due to a current. :
5. Measurement of low resistance by Carey-Foster bridge or otherwise.
6. . Measurement of inductance using impedance at different frequencies.
7. Study of decay of currents in LR and RC circuits.
8.  Response curve for LCR circuit and resopapce frequence and quality factor.
) Sensitivity of a cathode-ray oscilloscope.
10. Characteristics of a choke.
11.  Measurement of inductance.
.12 Study of Lorentz force.
13.  Study of discrete and continuous LC transmission lines.
14.  Elementary Fortran programs, flowcharts and their interpretation. -
15.  To find the product of two matrices. ; '
16.  Numerical solution of equation of motion. ~
17.. To find the roots of quadratic equation.
TEXT AND REPERENCE BOOKS: '
B saraf et al Mechanical Systems (Vikas Publishing House, New Delhi) e
D.P. Khandelwal, A Laboratory Manual of Physics for Undergraduate classes (Vani
Publication House, New Delhi) ; J £
' C G Lambe Elements of Statistics (Longmans Green and Co-London New York, Toronto)
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) : ! z
/
!
B.Sc.- (18)

CHEMISTRY
The new curriculam will comprise of Three 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 Chhatlisgarh. The theory papers are
of 80 hrs. each duration & the practical work of 180 hrs. duration. !
 PAPERH
INORGANIC 'CHEMISTRY
(paper code - 0795)
UNIT-1 A ATOMIC STRUCTURE ; ;
Idea of de-Broglie matter-waves, Heisenberg Uncertainty principle, Schrodinger wave
equation, significance of W and w2, radial & angular wave functions and probability
distribution curves, Atomic orbital and shapes of s, p, d orbital's, Aufbau and Pauli

exclusion principles, Hund's Multiplicity rule, electronic configuration of the elements,
+ effective nuclear charges. i ;

B. PERIODIC PROPERITIES a
lonization energy, electron gain enthalpy and electro negativity, trend in periodic table
and applications in predicling and explaining the chemical behavior.

UNIT-2 CHEMICAL BONDING . -
Covalent Bond : Valence bond theory and its limitations, directional charectaristics of
covalent bond, various types of hybridization & shapes of simple inogranic molecules

and ions. Valence shell electron pair repulsion (VSEPR) theory to NH3, H;0*, SFy,.CIF;,

M.M. 33

ICI3 andH,0 . M.O. Theory, homenuclear & hetronuclear bond strength & bond energy,
percentage ionic character from dipole moment & electronegativity difference,

_ UNIT-3 CHEMICAL BONDING

lonic Solids- lonic structures, radius ratio & co-ordination number, limitation of radius,
ratio rule, lattice defects, semiconductors, latlice energy Born- Haber cycle, Solvalion
energy and solubility.of ionic solids, polarising power & po'laris.abilitry of ions, Fajans
rule, Metallic bond-free electron, Valence bond & band theories.
UNIT4 A s-BLOCK ELEMENTS " '
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. CHEMISTRY OF NOBLE GASES

Chemical properties of the noble gases, chemistry ofxenon, structure binding in xerion -

compounds.’
UNIT-S A. p-BLOCK ELEMENTS'
Halides hydrides, oxides and oxyacids of Boron, Alumiﬁum. Nitrogen and Phosphorus,
boranes, borazines, fullerenes and silicates, interhalogens and pseudohalogens.
B. INORGANIC CHEMICAL ANALYSIS

Chemical principles involved in the detection of acids and basic radicals including
interfering radicals.. s

B.Sc.-| (17)




REFERENCE BOOKS :

1 Basic Inorganic Chamistry, F.A Cotton, G. Wilkinson and P.L. Gaus Wiley

2. Conciso Inorganic Chemistry, J.D. Lee, ELBS ;

3. Concepts of.models of Inorganic Chemistry, B. Douglas D. Mc Damel and J Alexander.
John Wiley. : ]

4 Inorganic Chemistry, D.E. Shrwer P.W. Atkins and C.H.L. angford Oxford

5 Inorganic Chemistry, W.W. Porterfield, Addison- Wesley.

6. Inorganic Chemistry, A.G. Sharp, ELBS.

7.  Inorganic Chémlsty. G.L. Micssels and D.A. Tarr, Prentice Hall.

8 Advanced Inorganic Chemistry, Satya Prakash

9.. . Advanced Inorganic Chemistry, Agarwal & Agarwal

10.  Advanced Inorganic Chemistry, Puri & Sharma, S. Naginchand

11. . Inorganic Chemistry, Madan, S. Chand !

12. - Aadhunik Akarbnic Rasayan, R.K. Shrivastav & P.S. Jain, Goei Publication.

13. Uchchattar Akarbnic Rasayan, Satya Prakash & G.D. Tuli, Shyama! Prakashan.

14.  Uchchattar Akarbnic Rasayan, Puri & Sharma

15, Akarbnic Rasayan, Bhagchandni, Sahitaya Publication.

16. Rasayan Vigyan, Bhatnagar, Arun Pablication.

PAPER - Il
ORGANIC CHEMISTRY . M.M. 33
3 : (paper code - 0796 )
UNIT-I  ELE CTONIC STHUCTUFIE & BONDING
A. Resonance, Hypercon]ugatlon Inductn.re and other held effects, Aromatlclty.
- hydrogen bonding.
B.  MECHANISM OF ORGANIC REACTIONS
Homolytic & heterolytic bond breaking, types of reagents-electrhpiles &
nucleophiles. Structure and reactivity of reaction intermediates-Carbocation,
carbanions free radicals, carbenes and niterenes.
UNIT-2 STEREOCHEMISTRY OF ORGANIC COMPOUNDS

A. Optical _Isomerism - enantiomers, diastereomers, threo and erythro meso
-, compound, resolution of enantiomers, inversion, retention and recemization,
Relative and absolute canfrguraﬂon Sequence rules, D and L and R & S systems
. of nomenclature. ;

B. Geometrical i |somensm Syn and antl forms E & Z system of nomenclature,
_properties of cis-trans isomers,

UNIT-3 ALIPHATIC AND AROMATIC RING COMPOUNDS . % i

A. Cycloalkanes- Nomenclature, methods of formation, chemical reactions, Béeyers
strain theory and its limitations. Ring strain in small rings (cyclopropane and
cyclobutane), lheory of strainless rigns. The case of cyclopmpane ring: banana

-

bonds, .

T6ed - & Sale ' ; (18)

B. Mono-nuclear and polynuclear aromatic ring. Structure of benzene & naphthalene.
Molecular formula and Kekule structure. Aromatic electrophilic substitution..
General pattern of the mechanism, role of cand n complexes. Elactrophmc
substitution in naphthalene.

UNIT-4 ALKENES, DIENES AND ALKYNES

A. Mechanism of dehydration of alcohols.

B. Chemical reactions of alkenes- Mechanisms -involved in electrophilic and free
radical additions, hydroboration-oxidation, oxymercuration- reduction. epoxidation.
Substitution at the allylic and vinylic positions of alkenes. Structure of allenes
and butadiene, chemical reaction- 1,2 and 1,4 addition, Diel-Alder reaction.
Chemical reactions of. alkynes and acidity of alkynes. Electrophilic and
nucleophilic addition. reactions, hydroboration and oxidation with. ozone and
KMnOy,.

* UNIT-5 ARENES AND AROMATICITY

A. Alkyl halides and Aryl Halides
: Mechanism and stereochemistry of nuclepphilic subsmutlon reactions and atkyl
halides and aryl halides with energy profile diagrams. SN1, SN2, SNi mechanisms.
B. Mechanisms and stereochemistry of elimination reaction and alkyl halides.
. Elimination Vs Substitution. :
REFERENCE BOOK :
¢ 5 Orgamc Chemistry, Morrison and Boyd, Prentic- Hall
2. Organic Chemistry, L.G. Wade Jr, Prentice-Hall :
3. Fundamentals of Organic Chemistry, Solomons, John Wiley
4. Organic Chemistry, Vol. I, Il, lll, S.M. Mukherjee, S.P. singh and R.P. Kapoqr. wiley-
eastern (New-Age). .
5 Organic Chemistry, F.A. Carey, MC Graw Hill
6.  Introduction to Organic Chemistry, Struiweisser, Heathock and Kosover, Macmi_llan.
7.. Organic Chemistry, P.L.Soni. ‘
8 Organic Chemistry, Bahi & Bahl
9 Organic Chemistry, Joginder Singh.

.10.  Carbanic Rasayan, Bashi & Bahi

11. Carbanic Rasayan, R.N. Singh,. S.M.l. Gupta, M. M Bakodla & S.K. Wadhwa.
12. - Carbanic Rasayan, Joginder Singh.
13. Carbanic Rasayan, P.L. Soni. R

‘14.  Corbanic Rasayan, Bhagchandani, Sahitya Bhawan Publication.

15. Rasayan Vigyan, Bhatnagar, Arun Prakashan.

B.Sc.-l 3 ; (19)




PAPER - 1ll j
PHYSICAL CHEMISTRY M.M.34
(paper code - 0797)

UNIT-1 MATHEMATICAL CONCEPTS FOR CHEMIST AND COMPUTER

A.

UNIT:2 A.

UNIT-3 A,

UNIT4 A,

UNIT-5 A.

B.Sc.-

Logarithmic relations, curve sketching linear g aphs Propertles of straight line,
sloped and intercept, Differentiation of functions, Partial differentiation, Integration

.of some useful and relavant functions, Maxima and minima, Permutation and

combmatron Probability.
General introduction to computers, components of computer, hardware and
software, input and output devices: binary numbers, Introduction to computer

‘languages, Programming, Operation systems.

MOLECULAR VELOCITIES :

Root mean square velocity average and most probable velocities, Maxwell's law
of distribution of molecular velocites of gases, (Graphical interpretation), effect
of temperature on distribution of molecular velocities, collision frequency, mean
free path, Joule- Thompson effect, Liquification of gases.

Déuiation from ideal behavior, Real gases.' Va{lder Waal equation of state,
Helahonshlp, Vander waal constant and critical constants, Law of correspandmg
state.

LIQUID STATE

Inter molecular forges, magnitude of intermolecular force, structure of hqulds

‘Properties of liquids, viscosity and suriace tension,

Ideal and non ideal solutions, modes of representing concenlratrun of soluuons
activity and activity coefficient.

Dilute solution : Colligative Properties, Lowering of vapor pressure of solvent,
Roults law, Osmosis, Vant Hoff Theory of dilute solutions, measurements of
Osmotic pressure, relationship between lowering of vapour pressure and osmotic
pressure. Elevation of boiling point, Depression in freezing point, abnormal molar
masses, Depresg of dissociation and association of solutes, Vant Hoff factor.
LIQUID CRYSTALS : $

Defference between liquid Crystal, solids and liquids, Classification, Structure of

nematic and cholestic phases, Thermography, Seven segment cell, apphcatmns
of liquid Cristals.

COLLOIDAL STATE :

Classification, Optical, Kinetic, and Electrical Properties ol colloid,.Coagulation,
Handy Schulze law, flocculation value, Protection, Gold number, Emulsion,

micelle. Gel, Syneresis and thixntrophy. Appilcatlon of collond

* SOLID STATE

Space Iamcas, unit cells, Elements of Symmetry in crystallize solids, X-rays
diffraction, Mills indices, identification of unit cell by Broggs Spectrometer, Powder
methed, Neutron and electron diffraction (Elementry idea only)

CHEMICAL KINETICS _ :

. Rate of reaction, Factors influencing rate of reaction, rate constant, Order and

(20)

o L Ll o R

o T PR A
arwP 2O

molecularity of reactions, Zero, first and second order reaction, methods of
determining order of reaction, Complex reactions : Consecutive, opposing and side
reactions, Chain reactions.
Temperature dependence of raction rate, Arrhenius theory, Physical significance
of Activation energy, collision theory, demerits of colhsmn theory, non
mathematical concept of transition state theory.
B. CATALYSIS

" Homogeneous and Heterogeneous Catalysis, types of catalyst, characteristic of
Catalyst, Enzyme Catalysed reactions, Micellor catalysed reactions, Industrial
‘applications of Cataly5|s A \

'REFERENCE BOOKS :

Physical chemistry, G.M. Barrow, International student edition, MC Graw Hill
Basic programming with application, V.K. Jain, Tata Mc Graw-Hill

Computers & Common sense, R. Hunt & Shelly, Prentice-Hall

Uniﬁersity general chemistry, C.N.R. Rao Macmillan.

Physncal Chemistry, R.A. Alberty, Wiley Eastern.

The elemetns of Physical Chemistry, F'W Atkin, Oxford

Physical Chemistry throught problems, S.K. Dogra & Dogra, wiley Eastern.
Physical Chemistry, B.D. Khosla

Physical Chemistry, Puri & Sharma

_ Bhoutic Rasayan, Puri, Sharma & Palhania, Vishal Pubnshmg Company

Bhoutic Rasayan, P.L. Soni

Bhoutic Rasayan, Bahi & Tuli.

Bhoutic Rasayan, |. R. Gambin

Bhoutic Rasayan, Bhagchandani, Sahitya Bhawan Publication.
Rasayan Vigyan, Bhatnagar,” Arun Prakashan.

PAPER - IV %

LABORATORY COURSE -5 100 tesy

The foltowing-exparimehls are to be conducted during the curriculam

1.

B.Sc.-l

Inorganic Chemistry
Semimicro Analysis - cations analysis, separation and identification of ions from Pb2*,

i3 cut, Cd?*, sb3, sn2* 4+ Fed* A Cr¥ Ni%*,Co?Zn?", Mn2*,Ba2*, 82", ca?*,
Mg2*,NH** and Anions CO3",S03",5%,50%",NO3,NO3,CI,Br™, I”, GHyCO0",
C.0%,B02.F . '

Organic Chemistry ;
i.  Calibration of Thermometer

80° - 82° (Naphthalene), 113.5° - 114° (Acetanilide), 132,5° ~133° (Urea), 100°
(Distilled Water) ;
ii. Determination of Melting Point'

C2n




80° - g2° (Naphthalene), Benzoic and 121.5° —122°, Urea'132.5° —183°, Succinic
1
acid 184.5° —185°, Cinnamic acid 132.5° ~133°, Salicylic acid 157.5° -158°,

Acetanilide 113,5° —114°, m- Dinitrobenze 90°, p-Dichlorobenzene 52° Aspirint 35°.
ii. Determination of boiling points : :

Ethanol = 78°, Cyclohexane 81.4%; Toluene 110.6°, Benzene 80°.

iv. Mixed Meting point Determination y ;

Urea- Ginnamic acid mixture of various compositions (1 : 4,1:1,4:1)

v.  Distillation (Demonstration) ;

Simple distillation of ethanol- water mixture using water condensor.
Distillation of nitrobenzene and aniline using air condenser.

vi. Crystallization ; S
Phthalic acid from hot water (using fluted filter paper and stemless funnel).
Acetanilide from boiling water i
Naphthalule from ethanol
Benzoic acid from water.

Vii. Decolorisation and crysiallisation using charcoal
Decolorisation of brown sugar with animal charocal using gravity filteration
Crystallization and decolorisation of impure naphthalene (1 00g of naphthalene mixed
with-0.3g of conga red using 1g of decolorising carbon) from ethanol. '

viii. Sublimation -

Camphor, Naphthalene, Pthalic acid and Succinic acid -

ix. Qualitative Analysis . h
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

(i) Chemical Kinetics g ; :

To determine the specifié rate of hydrolysis of methyl/ ethyl acetate catalysed by
hydrogen ions at room temperature. : 8

To study the effect of acid strength on the hydrolysis of an ester -

To compare the strengths of HCI & H,S0, by studying the kinetics of hydrolysis
of ethyl acetate - ' : ; "

+ To study kinetically the reaction between H,05 & lodide '

(i) Distribution Law
To study distribution of iodide between water & CCly

. To study c_listribution of bénzoir,: acid between benzene & water.

(iiiy  Colloids

.. To prepare arsenious sulphide sol & compare the precipitating power of mono-, bi,
& tri valent anions.
(iv) Viscosity & Surface Tension

B.Sc.! : s . i (@)

kS

To determine the of % composition of a given mixture (Non interacting system) by
viscosity mehtod. BN )

To determine the viscosity of amyl alcohol in water at differnt concentrations &
calculate the excess viscosity of these solutions.

To determine the % composition of a given binary mixture by surface tension method
(acetone & ethyl methy! ketone).

BOOK : i ‘
1. “ogeps qualitive analysis, revised svehla, orient longman X
2. Standered methods of chemical analysis, W.W. scott, The Technical Press
a. Experimental Organic- Chemistry, Vol. | & II, PR. Singh, D.S. Gupta & K.S. bajpai, Tata
Mc Graw Hill e L L
4. Manual ingorganic chemistry, R.K. Bansal Wiley Eastern
5. vogel's text book of _practicat organic chemistry, B.S. Furnis A.J. Hannaford, V. Rogers,
PW.G. Smith & A.r. Tatchel, ELBS .
Experiments in general chemistry, CNR Rao & U.C. Agarwal ;
7. Experiments in physical chemistry, R. C. Das & B. Behara Tata Mc Graw Hill
8. Advanced practical physical chemistry,. J.B. Yadav, Goel publishing house
PRACTICAL EXAMINATION 05 Hrs.
Three experiments are to be performed - M.M. 50
: 19 Inorganic Mixture Analysis, four radicals two basic & two acid (insoluble, Interfering &
combination of acid radicals) any one to be given. 12 Marks.
it Detection of functional gréup' in the given urganid cognpound and determine its MPUBP!.
; : : " 8 marks
OR Crystallization of any one compound as given in the prospectus along with the
determination of mixed MPt. g 5 : :
OR - Decolorisation of brown sugar along with sublimation of camphor/ Naphthlene.
3. Any one physical expgriment that can be completed in two hours including calculations.
< : : 14 marks
4. Viva ; 10 marks
5,  Sessionals & : : -~ 06 marks

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

B.Sc.I ' . : (23)
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UNIT-1

UNIT-2

UNIT-3

UNIT-4

UNIT-5

UNIT-1

UNIT-2

UNIT-3

UNIT-4

UNIT-5

ZOOLOGY
PAPER - | (paper cot_le - 0813)

(CELL BIOLOGY & INVERTEBRATES) M.M. 50

The Cell (Prokaryotic & Eukaryotic)

Metheds in cell biology (Microscopy light & Electron)

Organisation of cell extranuclear and nuclear (Plasma membrane, mitochondria,
chromosomes, ER. Golgi bodies, Ribosomes)

Cell divisions (Mitosis & Meiosis)

An elementary idea of cell transformation & Cancer Immunity (elementary |deaj
General Characteristics & Classification of invertabrates upto orders with examples
Protozoa - type study Paramoecium, protozoa & disease

Parifera - type sutdy Sycon

Coelenterata - type sutdy Obelia

Helminths - type sutdy fasciola

Annelida - type sutdy Pheretima

Arthropoda - type sutdy Palaemon

Mollusca - type sutdy Asterias (starfish)

Protochordata - type sutdy Balanoglossus | o

PAPER - Il (papercode - 0814) ~ * MM.50

(VERTEBRATES & EMBRYOLOGY)

Origin and classification of Chordates.
Protochordata - type sutdy Amphioxus.
A comparalive account of Petromyzon & Myxing
Fishes - Skin and scales

Migration in fishes

Parental care
Amphibia -  Parental care

- - Neoteny
Reptilia - Poisonous & non pmsanous shakes, Poison apparalus snake venom.
Aves -  Flight adaptation in birds
" Discuss - Birds are glorified reptiles

Mammals- comparative account of prototheria, metatheria & Eutheria and Affinities.
Gametogenesis, Fertilization & Parhenogenesis.
Development of frog upto formation of three germ layers
Development of Chick upto formation of three germ layer, Extra embryonic membranes.
Placenta in mammals. i
Embryonic induction organisers & differentiation.

PARACTICAL Y M.M. 50

The practical work will, in geneal be based on the syllabus prescrlbed in theory and the
candidates will be required to show. a knowledge of the following. .
1. Dissection of earth worm. i
2. Dissection of Cockroach, Palaemon, Pila.

B.Sc.-l
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3.. Minor Dissection- Appendages of Prawn & hastate plate, Mouth-parts of Insects, Radula

of Pila.

4. Mounting-Setae, Spermatheca, Septal- Naphndla Nerve ring & ovary of earth worm/
Parapodia of Nereis Salivary giand of Cockroach, ctenidium of pila, Malpighian tubules.
5. Cytological preparation- Onion root-tip "Squash Preparation” for mitosis/Grasshopper testis

squash for meiosis.
6. Osteology-Frog & Rabbit

4

Scheme of Practical Exam.

Major Dissection

Minor Dissection .

Mounting 3

Cytological Preparation

Spots- 8 (Slides-4, Specimens-2, & Bones -2)
Sessional

oo

B.Sc.-l

Museum Specimen invertebrate & Vertebrate, frog embryology.
- 8. Slides-Chick embryology, Cytology, Mammal Histology, Bird feather & invertebrate Slldes

B Marks

6 Marks
5 Marks
5 Marks
16 Marks
10 Marks

Time 3 Hrs,
M.M. 50

(25) .




BOTANY
t 5 PAPER - |
(GENERAL .DIVERSITY OF MICROBES AND CRYPTOGAMS) M.M. 50
(paper code - 0811) ’
UNIT-1 Viruses and Bacteria: General account of viruses and mycoplasma; bacteria structure;
nutrition, reproduction and economic importance; general account of cyanobacteria,

12 Hrs.

UNIT-2 Algae: General characters,'classi!icaiion'and economic importance; important features

and life history of Chlorophyceae-Volvox, Oedogonim, Coleachaete; Xanthophyceae-
Vaucheria; Phaeophyceae- Ectocarpus, Sargassum; Rhodophyceae- Polysiphonia,

UNIT-3 Fungi: General characters, classification and economic importance; importani features
‘and life history of Mastigomycotina- Pythium, Phytophthara; Zygomycotina- Mucor,
Ascomycolina-Saccharomyces, Eurotium, Chaetomium, Peziza: Basidiomycotina-
Puccinia, Agaricus: Deuteromycotina—Ceréospora. Colletotrichum; general account of
Lichens. : 12 Hrs.

UNIT4 Bryophyta: Amphibians of plant kingdom: displaying alternation of generations:
structure, reproduction and classificaiton af Hepaticopsida (e.g. Riccia Marchantia);
Anthocerotopsida (e.g. Anthoceres), Bryopsida (e.g. Funaria) 12 Hrs.

UNIT-5 Pteridophyta: The first vascular plants; important characteristics of Psilopsida,

Lycopsida, Sphenopsida and Pteropsida; structurs, Reproduction in Rhynia, Lycopodium :

Selaginella, Equisetum, Pteris and Marsilea. A

BOTANY s
PAPER - Il
CELL BIOLQGY AND GENETICS

(paper code - 0812)
UNIT-1  The cell envelope: Pfasma_membrane; bilayer lipid structure; functions;

the cell wall.
. Ultra structure and function of nucleus: nuclear membrane; nucleolus and other,
organelles: Golgi bodies, ER, peroxisomes, Vacuoles. ’ 12 Hrs.

UNIT-2 Chromosome organization: Morphology; centromere ‘and telomere; chromosome
alterations; deletions, duplications, translocations, inversions; variations in chromosome
- Aumber aneuploidy, polyploidy: sex chromosomes. . i
Cell division : Mitosis; meiosis 12 Hrs.’
UNIT-3 DNA the genetic matérial: DNA structure; replication; DNA- protein interaction: the
‘ nucleosome model; genetic code; satellite and repetitive DNA. ;
Extranuclear ge

: nome: Presence and function of mitochondrial and plastid DNA;
plasmids. ;

12 Hrs.
(26)

B.Se.-l

12 Hrs.'

UNIT-4 Gene éxpression: Stt;ucture.oi gene; transfer of genetic information; transcripnot\.
translation, protein synthesis; tANA; ribosomes; regulation of gene express;o; in
prokaryotes and eukaryotes; proteins, 1D, 2D and 3D structure. 12 r?,

UNIT-5 Genetic Variations: ‘Mutations, spontaneous and induced; transposable genetic
elements; DNA damage and repair: 3 : !
Genetic inheritance: Mendelism; laws of seggregation nd |{\depandant assortment:

linkage analysis; allelic and non-allelic interactions. 12 Hrs.
BOTANY PRACTICAL

i e ' : Marks-50
Time : 3 Hrs ' D _16
1. Algae/Fungi .
2. Bryophyta/ Pteridophyta P 1
3. Disease Symptoms/Gram's Staining S w08
4, Cytology/Genetics i}z
5.  Spots (1-5) : g : R 3
6. VivaVoce .
7. Sessionals : 05

. 50 marks
BiagE D Ty : ; " , (@7
D0, - 3 . ; .




MATHEMATICS
' PAPER - | ' h L
5 ALGEBRA AND TRIGONOMETRY
: (paper code - 0798)

UNIT-1 Symmetric, Skew symmetric, Hermitian and skew hermitian, matrices. 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. Eigen values, Elgen vectors and the characterstic equations of a matrix.

; Cayley Hamilton thecrem and its use in finding inverse of a matrix.

UNIT-2 Application of Matrices to a system of linear (both homogeneous and nonhomogeneous).
equations. Theorems consistancy of a system of iinear 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-3 Mappings, Equivalence relations and partitions. Congruence modulo n. Definition of a
group with examples and simple properties. Cyclic groups generators, Coset
decomposition, Lagranges theorem and its consequances. Formaie and Euler's
theorems. Normal subgroups. Quotient group, Permutation groups, Even and odd
permutations the alternating groups. Cayley's theorem An.

UNIT-4 Homomorphism and Isomorphism ‘the fundamental theorems of homomorphism.
Introduction, properties and examples of Flmgs Subsings, lntegral domain and fields
Characterstic of a ring and field.

TRIGONOMETRY :.

UNIT-5 De Moivres theorem and its applications. Direct and inverse Circular and Hyperbohc
functions. Logarathim of a complex quantity. Expansion of Trignometrical functions.
Gregory's series. Summation of series.

TEXT BOOK :

;9 I.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, Polh:shala Private Lid.,

Allahabad.

4: S.L. Loney, Plane Trigonometry Part I, Macmillan and Company, London.

REFERENCES :

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

2. K.B. Datta, Matrix an linear algebra, Prentics Hall of India Pvt. Ltd. New Delhi, 2000.

3. PB. Bhattacharya, SK. Jain and S.R. Nagpaul, First Course in linear Algebra, Wiley

Eastern, New Delhi, 1983.
4, - P.B, Bhattacharya, S.K.Jain and S.R. Nagpaul, Basic Abstract Algebra (2 edition),
* Cambridge: University Press, Indian Edition, 1997.

5.  S.K.Jain, A. Gunawardena and P.B. Bhattacharya, Basic linear Algebra with MATLAB,

) Key College Publishing (Springer-Verlag), 2001.

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

7. Chandrika Prasad, Text-Book on Algebra and Theory of Equations, Pothishala Private Lid.,

Allahabad. S

S.L. Loney, Plane Tngonometry Part Il, Macmillan and Company, London.

R.S.Verma and K.S. Shukla, Text Book on Trigonometry, Pothishala Pvt. Ltd., Allahabad.
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PAPER - 1l
CALCULUS i
(paper code - 0?99)
DIFFERENTIAL CALCULUS :

. UNIT-1 ¢ - 5 definition of the limit ofa{uncuon Basic properties of limits. Continuous functions

and classification of discontinuties. Differentiability. Successive differentiation.
Leibnritz theorem. Maclaurin and Taylor series expansions.

UNIT-2 Asymptotes curvature. Tests for concavity and convexity. Points of inflexion. Multiple:

points, Tracing of curves in Cartesian and polar coordinates.

INTEGRAL CALCULUS: "

UNIT-3 Integration of irrational algebraic functions and transcendental funchnns Reduction
formulae. Definite integrals. Quadrature. Rectification. \.r‘olumes and surfaces of solids
of revolution. 2 ot

ORDINARY DIFFERENTIAL EQUATIONS :

UNIT-4 Degree an order of a differential equation. Equations of first order.and first degree.
Equations in which the variables are separable. Homogeneous equations. Linear
equations and equations reducible to the linear form. Exact differential equations. First
order higher degree equations solvable for x, y, 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-5 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 lefarentlai Equations, Orient Longman (India), 19?6

REFERENCES :

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

2‘_ * Murray R. Spieget.'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.

F.K. Jain and S.K. Kaushik, An lntroduction to Real Analysis, S. Chand & Co. Naw Dethi,
'2000.

Gorakh Prasad, Differential Calculus, Pothishald private Itd. AIIahabad

Goraki} Prasad Integral Calculus, Pothishala Private Itd. Allahabad.

D.A. Murray, Introductory Course in Differential Equations, Orient Longman (India), 1967.
G.F. Simmons, Differential Equations, Tata Mc Graw Hill, 1972.

E.A, Codington, An Introduction to Ordinary Differential Equaitons, Prentics Hall of India,
1961. ;

10.  H.T:H.Piaggio, Elementary Treatise on Differential Eidations and their Applications, C.B.S.
Publishe & Distributors, Dehli, 1985.
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11. W.E. Boyce and P.Q. Diprima, Elementary Differential Equations and Boundary Value
Pmblems John Wiley, 1986,

12. Erwm Kreyszig, Advanced Engineering Mathematics, John Wiley and Sons, 1999

PAPER - lll . : 3

VECTOR ANALYSIS AND GEOMETRY © M.M.50
(paper code - 0800)

VECTOR ANALYSIS : 3

UNIT-1 Scalar and vector product of three vectors. ‘Product of four vectors. Heclpmcal Vectors
Vector differentition. Gradient, divergence and curl.

UNIT-2 Vector integration. Theorems of Gauss, Green, Stokes and problems based on these.
UNIT-3 General equation of second degree. Tracing of conies. System of conies, Confocal
conies. Polar equation of a conic. B

UNIT-4 Plane the Straight line and the plane. Sphere cone. Cylinder. :
UNIT-5 Central Conicoids. Paraboleids. Plane sections of conicoids. Generamg lines. Confocal
Conicoids. Reduction of second degree equatlons
TEXT BOOKS :
1.~ N.Saran and S.N. Nigam, Introduction to vector Analysis, Pothishala Pvt. Ltd. Ailahabad
2. Gorakh Prasad and H.C. Gupta. Taxt Book on Coordinate Geometry, Pothishala Pvt. Ltd.,
Allahabad.
3. R.J.T. Bill, Elementary Treatise on Coordinate Geometry o! three dimensions, Machmillan
India Ltd. 1984.
REFERENCES : '
1. Murray R. Spiegel, Th{eoryr and Problems of Advanced Calculus, Schaum Publlshmg
Company, New York. -
Murray R. Spiegel, Vector Analysis, Schaum Publishing Company, New-York.
N. Saran And S.N. Nigarn Introduction to Vector Analysis, Pothishala Pvt. Ltd., Allahabad.
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.
~ Gorakh Prasad and H.C. Gupta, Text Book on Coordmale Gaometry, Pothishala Pvt. Ltd.,
-Allahabad.
R.J.T. Bill, Elementary Treatise on Coor,dinate Geometry of three Dlmensmns Macmnlan
India Ltd., 1994,
9. P.K.Jain and Khalil Ahmad, A Text Book uf Analytlcal Geomatry of two Dimensions, Wlay
Eastern Ltd., 1994.
10. PK. Jain and Khalil Ahmad A Text Book of Analytical Geometry of three Dimensions,
Wiley Eastern Itd., 1999. :
11. N.Saran and R.S. Gupta, Analytical Geometry of three Dimensions, Pothishala Pvt. Ltd.
-~ Allahabad. :
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MICROBIOLOGY
PAPER ~ | i M.M. 50
GENERAL MICROBIOLOGY :
(paper code - 0819)

UNIT-1  Unity ‘of microbial world, scope of microblology Microbiology and human healith,’

beneficial and harmful -mjcrobes. development of m:crobnolagy (comnbullons “and
pioneers)

UNIT-2 Diversity of microbial world: principle of classification, classification of viruses,

Bacteria (including Cyanobacteria) Algae and Fungi ( including yeast) and protozoa.
‘UNIT-3 Methods of studying microorganism: Origin of microbes, microscopy, pure culture

techniques, Sterlization, Aseptic techniques, isolation of pure culture, conditions and
media for growth of microorganisms in the laboratory.

UNIT-4 General organization of microbes; Structural functional organization and economic

;mporlance of algae (Nostoc, anabaena, Ocillitoria), fungi (Rh.'zopus, Penicillium,
Aspergillus), yeast and lichens. ‘

UNIT-5 Structure, Functional organization and economic imporla nce of bacteria (Gram +ve and
Gram -vé), viruses (Plant and Animal) and protozoa (Ciliates, Flagellates and
Sporozoans).

TEXT BOOKS : .

1 General Microbiology by Brock.

2 Microbiology by Black.

3. General Microbiology by Pelzar et al.

4 Introduction on Microbial Techniques by Gunasekaran.

PAPER - Il -

BIOCHEMISTRY AND IMMUNOLOGY © M.M.50

(paper code - 0820)
UNIT-1  Structure and properties of mono and disaccharides, amino acids and peptides, bases;
' puripes and pyrimidens, sugars; ribose, deoxyribose and nucleoside and nucleotide;
; general account of !lplds :
UNIT-2 concept of macromolecules; Structural and functional organization of polysaccharides
_ (starch, glycogen, cellulose, mucopoiysacchandas) proteins and nucleic acids (DNA
RNA). :

UNIT-3 Enzymes; historical account, classification, Co- enzyrhes and their role. Enzyme action, .

Enzyme kinetic. Km, Vm and Enzyme inhibition. Allostenc enzyme and isoenzyme.
Extracellualar enzymes and their role.

UNIT-4 Metabolism; General concept of metabolims (anabolism, catabolism and amphibolism).

Glycolysis TCA Cycle and HMP Shunt._Anae:obic catabolims of glucose; alpha, beta
and gamma oxidation of fatty acids. * '
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