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B.Sc. Part -1 Examination-2020

Subjects

Scheme of Examination
Distribution of Marks

Compulsory Suject :
1. (A) General Hindi
(B) General English

Or Elementary Hindi (In lieu of Comp. Hindi
Or Non Hindi speaking students)
Or History of Indian Civilization

2. Elementary Computer Application

3. Environmental Studies

Core Subjects

Physics

Chemistry

Mathematics

Zoology

Botany

9. Geology

10. Geography

11. Defence and Strategic studies

Vocational Subjects

12. Computer Application

13. Biotechnology

14. Microbiology

© N oA

B.Sc. Part |

SCHEME OF EXAMINATION
There shall be three (03) Sections in the Question Paper.
Section A shall consist of ten questions (02 questions from each Unit), all compulsory to be answered in around
50 words.
Section B shall consist of five/seven questions (02 from each section with internal choice/at least 01 question
from each Unit), to be answered in around 200 words. Five questions must be answered out of given seven.
Section C shall consist of five questions (01 question from each Unit), to be answered in around 500 words. Any
three questions must be answered out of given five.

The number of paper and the maximum marks for each paper together with the minimum marks required for
a pass are shown against each subject seperately. It will be necessary for a candidate to pass in the theory part
as Classification of successful candidates shall be as follows :
First Division 60%  of the aggregate marks prescribed at (a) Part |
Second Division 48%  Examination, (b) Part Il Examination,

(c) Part lll examination, taken together.

All the rest shall be declared to have passed the examination, if they obtain the minimum pass marks in each
subject viz. 36% no division shall be awarded at the part | and Part || Examination.

DISTRIBUTION OF MARKS

S.N. Name of the No. of Duration Max. Min. Pass
Subject/Papers Papers Marks Marks

Compulsory Subject :

1. General Hindi 3hrs. 100 36
or Ele. Hindi (in liew of G.Hindi)
or History of Indian Civilization
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(in liew of G.Hindi for
foreign students

2. General English 3hrs. 100 36
3.  Elementary Computer 2hrs. 100 36
4.  Environmental Studies 2hrs. 100 36
Optional subjects : (Any three of the following subject to the restrictions as mentioned in 0.200 B-I)
5. Physics Paper-l  3hrs. 45
Paper-1l  3hrs. 45 135 48
Paper-1ll  3hrs. 45
Practical 5hrs 65 24
6. Chemistry Paper-1  3hrs. 45
Paper-1l  3hrs. 45 135 48
Paper-1ll  3hrs. 45
Practical 5hrs 65 24
7. Mathematics Paper-1  3hrs. 66
Paper-1l  3hrs. 66 200 72
Paper-lll  3hrs. 68
8. Zoology Paper-1  3hrs. 45
Paper-1l  3hrs. 45 135 48
Paper-1ll  3hrs. 45
Practical 5hrs 65 24
9. Botany Paper-1  3hrs. 45
Paper-1l  3hrs. 45 135 48
Paper-1ll  3hrs. 45
Practical 5hrs 65 24
10. Geology Paper-1  3hrs. 45
Paper-1l  3hrs. 45 135 48
Paper-1ll  3hrs. 45
Practical 5hrs 65 24
11. Geography Paper-l  3hrs. 75 150 54
Paper-1l  3hrs. 75
Practical 4hrs 50 18
12. Defence and Paper-l  3hrs. 75
Strategic studies Paper-1l  3hrs. 75 150 54
Practical 5hrs 50 18

Vocational Subjects :
13. Computer Applications

Paper-1  3hrs. 75 150 54

Paper-Il  3hrs. 75

Practical 3hrs. 50 18
14. Biotechnology Paper-l  3hrs. 45

Paper-1l  3hrs. 45 135 48

Paper-1ll  3hrs. 45

Practical 5hrs 65 24
15. Microbiology Paper-l  3hrs. 45

Paper-1l  3hrs. 45 135 48

Paper-1ll  3hrs. 45

Practical 5hrs 65 24

Note :

(i) The Marks secured in the paper of Gen Hindi or Gen. English and Computer Application shall not be counted in
awarding the division to a candidate. The candidate have to clear compulsory paper in three chance.

(i) Non appearing or absent in the examination of complusory paper will be counted a chance.

Max. Marks: 100 Min. Passing Marks: 36

IRAGY B I DA 8 — ARG SRR
SIFERYT BT ARIT —  FEATId YoiRig

qUed — AE[AR yaie fgad

IRAT GBI BT o — TN g fgad
o @1 I — 9adl IRV U

firee], — #eTed) g

ook wN =

MGSU Syllabus B.Sc. I_II_llI/3



7. ATl @ Ald W — AT qHI

8. fae1 w1 — e T

9. T TEl AMR® =Ry — I Rig faaas
10 BHRT GAY AR fIe — TSR Hel

11. A% AT BT GAN — 349 A%

1. HHIR — Iy g sRaiiy

2. V—dIP BT IR — el Jal H &l W BT A — (AR AR —
EIRCINNYIN]
3. drll fAued SR | 31907 I8 HYHY <% BART — Y AR UG
4. dredl YR — JIdia et PR
5. U P UgAH — gRAY I g
6. Ud BT I — ANTGA
7. TE—39 H9 AP @M | Ig ORAT S fHAE B — DIRARS RTATA
8. Ol % T el § S (N 2) gH A 81 O FEaR fRdrelle <HT @) eHd well off  —

fﬁaﬂﬂaﬁrgw
g BRI —wa yTe A
1o.éﬂaﬁmﬁ,aﬁaﬂﬁ,mﬁ W faemRe

gergor
YooTd

Mg g™
SIEAIES

YEIPROT — &, dra

argare — 3ff 3R Rigr=, 78w, A&y, agare I fayerang
2. SISRAMI Td Sl A o= aigdre (U Iqea)

a s DN~

-

1. & ve fawg R ey
2. UF-UTEY
'# $ % &
1. Yo - sdhrgal # fawad & |
. UAF B8 9 MCUTIaR IR&mcid U4 e cdd U g8 oy |
. UF-UA qHE H iR areashHTaR € |
"

A — AR ARG gl S, {5 | Q1 SR gRfY |

Ieg WHAT : 150 3fd : 10, 1 X 10 = 10
g — IR ATArAHD T Y8 S, RTH & qF dRA B |
ITeq AT : 250 3fb 1 7, 2 X 7 = 14

w N

3 — IR AR qYT e, R & Q7 deey By |
greq AT : 150 3 : 10, 1 X 10 = 10

g — IR ATArAHD T Y8 S, RTH & QF dRA B |
greq AT © 250 3 © 7,2 X 7 = 14

3 — wergor 5
§— Yeola 4
- e g 4
ERICHIESECIG EIEN 5
I— YEIPROT , H—IMeq YEIPRYI, T— I YEIPROT 4 22

31 — argare - 3, g, faRrear snfe & St &1 ye |
M — 50 ¥Teq, 3 3, 2 X 03 = 06

MGSU Syllabus B.Sc. I_II_I11/4



I— IO Ud 31U A BT e &l o/ as |
AT — 300 Te’, 3fFH 9, 1 X 09 = 09

I— o<l T faerg wr fAaeer|
AT — 350 ¥&&, 3P — 10, 1 X 10 = 10
- TF-UrT |
AT — 100 ¥&8, 3fH 5, 1 X 5 = 05

1. SAER TE-UY WUE — FHIEH SLHTT dad G YPIH AR, GIHER
fe=dl ey &1 e — STar IFe=s gad
o= wifew o1 sfasmy — F 9=
fe=l # srggfear — Y == HewAT

I srd) fewl — XM aal

- 2= e — S a9

YIS Bl — UI. JAUSTE e

/2= vreg AT ey ST aToTRY
0 casiRe = ardvur — T9d YTl
2. General English
Max. Marks: 100 Min. Passing Marks: 36
A. Grammar [10 Marks]
Determiners
Tenses and Concord
Auxiliaries
Prepositions
Basic Sentence Patterns
B. Transformations [10 Marks]

Active to Passive Voice
Simple to Compound / Complex
Declarative into Negative/ Interrogative
Direct to Indirect Speech
C. Comprehension [50Marks]
Comprehension of an Unseen Passage[10 Marks]
Comprehension (from the following Texts): Comprehension based Questions of 10 Marks each
will be asked from Prose, Short Stories, One Act Play and Poetry [40 Marks]
Prose
Digital India
A.P.J. Abdul Kalam: The Power of Prayer
Martin Luther King: | have a Dream
Albert Einstein: The World as | see it
Short Stories
Leo Tolstoy: The Three Questions
Nachiketa
One Act Play
Cedric Mount: The Never Never Nest
Poetry
R.N. Tagore : Heaven of Freedom
John Donne : Death be not Proud
Swami Vivekanand : Kali the Mother
Required Readings: Emerald (Macmillan)
D. Written Composition [30 Marks]
Precis Writing [5 Marks]
Paragraph Writing [10 Marks]
Letter Writing(Formal and Informal)[5 Marks]
Report Writing[10 Marks]
Suggested Readings:
Murphy, Raymond: Intermediate English Grammar ( OUP)
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Huddleton, Rodney: English Grammar: An Outline (OUP)
Greenbaum, Sidney: The Oxford English Grammar (OUP)

3. ELEMENTARY COMPUTER APPLICATIONS
Max. Marks: 100 Min. Passing Marks: 36
Note:
1. Passing in theory examination shall be necessary by securing at least 36% marks.
2. The theory paper shall consist of 50 objective type question. Each will carry 2 marks. Candidate will
have to write correct answer (A) or (B) or (C) or (D) is space provided against the question on OMR
Sheet.

Introduction to Information Technology, Generation of Computers, Types of computers: Micro, Mini,
Mainframe, Super,

Architecture of Computer System: CPU, ALU Primary Memory: RAM, ROM, Cache memory,
Secondary Memories, Input/Output device, Pointing device.

Number System (binary, octal, decimal and hexadecimal) and their conversions, Logic gates,
Languages: machine, assembly and high level languages including 3GL, 4GL,

Concept of Operating System, need and types of operating systems: batch, single user,
multiprocessing, and time sharing, introduction to Windows.

Internet: Concept, email services, www, web browsers, search engines, simple programs in HTML,
type of HTML document, documents structures: element, type and character formatting, tables,
frames and forms, Stylisheet

Computer Networking: Type of networks, LAN, MAN and WAN, concept of topology, bridges, routers,
gateways, modems, ISDN leased lines, teleconferencing and videoconferencing.

E-Commerce: Concept of e-commerce, benefits and growth of e-commerce, e-commerce categories,
e-Governance, EDI, electronic funds transfer on EDI networks Electronic payment system.

Suggested Books :
1. Computer Fundamental By P.K. Sinha (BPB Publications)
2. Computer Made Easy For Beginners (in Hindi) By Niranjan Bansal, Jayshri Saraogi
3. IT Tools and Applications By Satish Jain, Shashank Jain, Dr. Madhulika Jain (BPB
Publication).
4. Rapidex computer Course, Vikas Gupta, Pustak Mahal.
4. ENVIRONMENTAL STUDIES
Theory : Max. Marks: 100 Min. Passing Marks: 36
Note.

1. The marks secured in this paper shall not be counted in awarding the division to a candidate.
2. The candidate have to clear compulsory paper in three years.
3. Non appearing or absent in the examination of compulsory paper will be counted a chance.
The syllables and scheme of examination is as under:
Compulsory in 1¢t year for all streams at undergraduate level
SCHEME OF EXAMINATION

1. The paper will be of 100 marks.
2. There will be no practical/Field work, instead student should be aware of ecology of local area;
the question

related to field work of local area can be asked by paper setter.
3. There will be 100 questions in the paper of multiple choice, each question of 1 mark.
4. There will be no negative marking in the assessment.Core Module syllabus for Environmental
Studies for Under

Graduate Courses of All Branches of Higher Education
Unit-1 : The multidisciplinary nature of environmental studies.
- Definition scope and awareness.
- Need for public awareness.
Unit-2 : Natural Resources :
- Renewable and non-renewable resources
- Natural resources and associated problems.
- Forest resources.
- Use and over-exploitation.
- Deforestation.
- Timber exploitation.
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- Mining

- Dams and their effects on forests and tribal people.

- Water resources.

- Use and over utilization of surface and ground water.

- Floods

- Drought

- Conflicts over water

- Dams benefits and problems.

- 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 resources.

- Use of alternate energy resources.

Land resources :

- Land as aresource.

- Land degradation.

- Man induced land slides.

- Soil erosion & desertification.
Role of an individual in conservation of natural resources. Equitable use of resources for

sustainable system.

Unit-3 : Ecosystem:

- Concept of an ecosystem.

- Structure and function of an ecosystem.

- Producers, consumers and decomposers.

- Energy flow in the ecosystem.

- Ecological succession.

- Food chains, food webs and ecological pyramids.

- Introduction types, characteristic features, structure and function of the following ecosystems.

- Forest ecosystem.

- Grassland ecosystem

- Desert ecosystem.

- Aquatic ecosystems (ponds, streams, lakes, rivers, oceans estuaries).

Unit-4 : Biodiversity and its conservation:

- Introduction, definition and diversity at genetic, species and ecosys tem level.

- Biogeographically classification of India.

- Value of biodiversity, consumptive use productive use, social, ethical, aesthetic and option values.

- Biodiversity at global, national & local levels.

- India as a mega-diversity nation.

- Hot-spots of biodiversity.

- Threats to biodiversity - habital loss poaching of wild life, man-wild
life conflicts.

- Endangered and endemic species of India.

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

Unit-5 : Environmental Pollution :

- Definition, causes, effect and control measures of

- Air pollution.

- Water pollution

- Soil pollution.

- Marine pollution

- Noise pollution

- Thermal pollution
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- Nuclear hazards.

- Solid waste management : Causes, effects and control measures of urban industrial wastes.
- Role of an individual in prevention of pollution.

- Disaster management : Flood, earthquake, cyclone and land slides.
Unit-6 : Social issues and the environment :

- From unsustainable to sustainable development

- Urban problems related to energy.

- Water conservation, rain water harvesting, water shed management.
- Settlement and rehabilitation of people, its problem of concerns.

- Environmental ethics-issues and possible solutions. Ozone layer depletion, nuclear accidents.
- Wasteland reclamation.

- Consumerism and waste products.

- Environmental protection Act.

i. Air( ) prevention and control of pollution Act

ii. Wild life protection Act

iii. Forest conservation Act.

- Issues involved in enforcement of environmental legislation.

- Public awareness.

Unit-7 : Human Population and the Environment :

- Population growth, variation among nations.

- Population explosion-Family welfare programme.

- Environment and Human health.

- Human rights.

- Value education.

- HIV/AIDS

- Women & child welfare.

- Role of information technology in environment and human health.
Field Work

- Visit to a local area to document environmental assets-river/forest/grassland/ hill/ mountain.
- Visit to local polluted site- Urban/rural/industrial/agricultural.

- Study of common plants, insects. Birds.

- Study of simple ecosystem-Pond, river, hill slope etc.

Suggested Books :
1 AT —  gHf, {91, WoSdrd, Jad
2 wERYT fa=E — A A, iRer e
3 YIfeRor IR —  GRY T, Rir ARgTS
4 Environmental studies - Pratap Singh, N.S. Rathore, A.N. Mathur
5 T — 9PN, IIHY arerdl
6 TR g —  HAST I7ed, UHT ATed
4. PHYSICS
Scheme of examination
Three Theory Papers Min. Pass Marks 48 Max. Marks 135
Paper-l1 :  Frame of reference, 3 hrs. duration 45 marks
Mechanics and Oscillations
Paper-II :  Mathematical background
3 hrs. duration 45 marks

Properties of matter
and Electromagnetic waves
Paper-lll :  Electrostatics,
Electricity 3 hrs duration 45 marks
and Magnetism
Practical 5 hrs. duration Min. Pass marks 24 Max. marks 65
Total 200
Note : There will be two experiments of 5 hrs. duration. The distribution of marks will be as follows :
Two experiments (one from each group)

Each of 20 marks - 40
Viva - 15
Record - 10

MGSU Syllabus B.Sc. I_II_II1/8



Total - 65
Work load : Each paper must be given 2 hrs. (or three pds) per week for theory. Practical must be
given 4 hrs. (or 6 pds) per week. This gives 60 hours for each theory paper with 30 weeks of teaching
every year and 120 hours for practical and laboratory tutorials work every year. For laboratory work-
each batch must not be more than 20 students.
PAPER -1 FRAME OF REFERANCE, MECHANICS
AND OSCILLATIONS
Duration : 3 hrs. Max Marks: 45
Note: The question paper shall contain three sections. Section A (15 marks) shall contain 10
questions two from each Unit. Each question shall be of 1.5 marks. All the questions are compulsory.
The answers should not exceed 50 words. Section B (15 marks) shall contain 5 questions (two from
each unit with internal choice). Each question shall be of 3 marks. The candidate is required to
answer all 5 questions. The answers should not exceed 200 words. Section C (15 marks) shall
contain 5 questions, one from each Unit. Each question shall be of 5 marks. The candidate is
required to answer any three questions. The answers should not exceed 500 words. The question
paper shall have at least 30% weightage to numerical problems. MKSA system of units is to be used.
UNIT - I
Inertial frames, Galilean Transformation, Non-inertial frames, laws of motion and motion in uniform
field, fictious forces, Displacement, velocity and acceleration in rotating co-ordinate systems,
centrifugal acceleration, coriolis force and its applications.
UNIT-II
Michelson-Morley experiment, search for ether, Postulates of the spe-cial theory of relativity, Lorentz
transformations, length contraction, time dilation, velocity transformations, variation of mass with
velocity, mass en-ergy equivalence. Four vector formulation (qualitative only)
UNIT - 1ll
Motion under central force, Conservation laws, Kepler's law, Gravitational law and field. Potential due
to a spherical body, Gauss and Poisson equations for gravitational self energy.
System of particles, centre of mass, equation of motion of single stage and multistage rocket,
concepts of elastic and inelastic collisions.
UNIT-IV
Rigid body motion, Rotational motion, Moment of inertia and their coefficients, Principle axes, Euler’s
equations.
Potential well and periodic oscillations, cases of harmonic oscillations, differential equations and its
solution, Kinetic and potential energy.
Simple harmonic oscillations in - Spring and mass system, Simple and compound pendulum,
Torsional pendulum, Bifilar oscillations, Helmholtz resonator, LC circuts, Vibration of bar magnet,
Oscillation of two masses connected by a spring.
UNIT-V
Superposition of two simple harmonic motions of same frequency along the same line, Interference,
Superposition of two mutually perpendicular sim-ple harmonic vibrations of same frequency, Lissajous
figures, Cases of different (multiple) frequency.
Damped harmonic oscillators, Power dissipation, Quality factor, Driven harmonic os-cillator, Transient
and steady state, Power absorption, Two coupled oscillations, normal modes.
Text and Reference Books :
“Berkeley Physics Course Vol.-I, Mechanics” (Mc-Graw-Hill)
The Feynman Lectures in Physics, vol-1, R.P. Feynman, R.B. Lgnton and M. Sands.
P. Khandelwal — “Oscillation and Waves”, (Himalaya Publishing House, Mumbai.)
R.S. Gambhir — Mechanics, (CBS Publishers and Distributors, New Delhi.)
R.K. Ghosh — The Mathematics of Waves and Vibrations, (Macmilan, 1975.)

aprwpO~

PAPER-Il - MATHEMATICAL BACKGROUND, PROPERTIES
OF MATTER AND ELECTROMAGNETIC WAVES
Duration : 3 hrs. Max. Marks : 45
Note: The question paper shall contain three sections. Section A (15 marks) shall contain 10
questions two from each Unit. Each question shall be of 1.5 marks. All the questions are compulsory.
The answers should not exceed 50 words. Section B (15 marks) shall contain 5 questions (two from
each unit with internal choice). Each question shall be of 3 marks. The candidate is required to
answer all 5 questions. The answers should not exceed 200 words. Section C (15 marks) shall
contain 5 questions, one from each Unit. Each question shall be of 5 marks. The candidate is
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required to answer any three questions. The answers should not exceed 500 words. The question
paper shall have at least 30% weightage to numerical problems. MKSA system of units is to be used.

UNIT - I
Scalars and Vectors : Dot & Vector products, triple vector product, gradient of scalar field and its
geometrical interpretation, divergence and curl of a vector field, line, surface and volume integral, Flux
of vector field, Gauss’s diver-gence theorem, Green’s theorem and Stokes theorem.Curvilinear
Coordinates.

UNIT -1l
Elasticity, Small deformations, Young’s modulus, Bulk modulus and Modulus of rigidity for an isotropic
solid, Poisson ratio, relation between elastic constants, Theory of bending of beam, Cantilever,
Torsion of a cyl-inder, Bending moment and Shearing forces.

UNIT -1l
Kinematics of moving fluids, Equation of continuity, Euler's equation, Bernoulli’'s theorem, Viscous
fluids, Streamline and Turbulent flow, Reynold’s number, Poiseulle’s law, Capillary tube flow, Stoke’s
law, Surface tension and surface energy, molecular interpretation of surface tension, Pressure on a
curved liquid surface, wetting.

UNIT-IV
Electromagnetic induction, Faraday’s law (integral and differential form), Lenz’s law, Mutual and Self
inductance, Transformers, Energy in a static magnetic field, Measurement of self inductance by
Rayleigh’s method, Maxwell’s displacement current, Maxwell’s equations, Electromagnetic field and
Energy density.

UNIT-V
Plane electromagnetic wave in vacuum, Wave equation for E and B of linearly, circularly and
elliptically polarized electromagnetic waves, Poynting vector, Boundary condition for B, E, H & D,
Frasnel’s relations(E in the plane), Reflection and refraction at a plane boundary of dielectrics,
Polariza-tion by reflection and total internal reflection,
Text and Reference Books:
Berkeley Physics Course, Electricity and Magnetism, Ed. E.M. Procell (Mc-Graw Hill)
Haliday and Resnik, ‘Physics’-Vol. Il
DJ. Griffth “Introduction to Electrodynamics”, (Prentice Hall of India.)
A.M. Partis, ‘Electromagnetic field.”
V.V. Savate, ‘Electromagnetic field and Waves’, (Wiley Eastern Ltd., New Delhi.)
S.N. Ghosh, ‘Electromagnetic theory and Wave propagation’, (Narosa Publishing House.)

2L Sl

PAPER-IIl - ELECTROSTATICS, ELECTRICITY AND MAGNETISM
Duration: 3 hrs. Max. Marks. 45
Note: The question paper shall contain three sections. Section A (15 marks) shall contain 10
questions two from each Unit. Each question shall be of 1.5 marks. All the questions are compulsory.
The answers should not exceed 50 words. Section B (15 marks) shall contain 5 questions (two from
each unit with internal choice). Each question shall be of 3 marks. The candidate is required to
answer all 5 questions. The answers should not exceed 200 words. Section C (15 marks) shall
contain 5 questions, one from each Unit. Each question shall be of 5 marks. The candidate is
required to answer any three questions. The answers should not exceed 500 words. The question
paper shall have at least 30% weightage to numerical problems. MKSA system of units is to be used.
UNIT -1
Coulomb’s law & its vector form, Potential and field of an arbitrary charge distribution at rest, Concept
of Multipole, Potentials and field due to Dipole and Quadrupole, Work done on moving a charge in an
electrostatic field, expressed as a line integral, Conservative nature of the electrostatic field, Electric
potential (f), E = -Nf, Torque on a dipole in a uniform electric field and its energy, Electrostatic energy
of uniformly charged sphere, Classical radius of an electron, Screening of E-field by a conductor.
UNIT -1l
Dielectrics, Parallel plate capacitor with partially, or completely filled dielectrics, dielectric constant,
Polarization and polarization vector Atomic and molecular polarisability, Displacement vector D,
Molecular interpretation of Claussius Mosotti equation.
UNIT - 11l
Steady current, Current density J, Non-steady currents and continuity equation, Charging and
discharging of condenser through resistance, Determination of high resistance by leakage method.
Rise and decay of current in LR and CR circuits, Decay constant, transients in LCR circuits, AC
circuits, Complex number and their applications in solving AC circuits, Complex impedance and
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reactance, Series and parallel resonance, Q-factor and sharpness of resonance, Power consumed by
an AC circuit, Power factor transmission of electric power.

UNIT - IV
Force on moving charge Lorentz force equation and definition of B, Force on a straight conductor
carrying current in a uniform magnetic field, Torque on a current loop, Magnetic dipole moment,
Angular momentum and gyro magnetic ratio.Biot and Savart’s law, calculation of H in simple
geometrical situations, Ampere’s law, V.B = 0, V x B = uJ, Field due to a magnetic dipole,
Magnetization current, Magnetization vector, Hall effect, Magnetic permeability (linear cases).

UNIT -V
E as an accelerating field: Electron gun, case of discharge tube, linear accelerator, E as deflecting
field: CRO, sensitivity of CRO.
Transverse B field: 180° deflection, Mass spectrograph, Curvatures of tracks, energy determinations
of nuclear particles, Principle of a cyclotron.
Mutually perpendicular E and B field: Velocity selector, its resolution. Parallel E and B field: Positive
ray parabolas, discovery of isotopes, elements of mass spectrograph, Principle of magnetic focusing
(lens).
Text and Reference Books:
Berkeley Physics Course, Electricity and Magnetism, Ed. E.M. Procell (Me Graw Hill)
Haliday and Resnik, ‘Physics’-Vol. Il
D.J. Grifth “Introduction to electrodynamics”, (Prentice Hall of India.)
A.M. Partis, ‘Electromagnetic field.!
V.V. Savate, ‘Electromagnetic field and Waves’, (Wiley Eastern Ltd., New Delhi.)
S.N. Ghosh, ‘Electromagnetic theory and Wave propagation’, (Narosa Publishing House.)

oL~

PHYSICS PRACTICALS
Duration: 5 hrs Min. Pass Marks 24 Max. Marks 65
Total number of experiments to be performed by the students during the session should be 16,
selecting any eight from each section.In examination two experiments are to be performed taking at
least one from each section.
Section : A
Study of laws of parallel and perpendicular axes for moment of inertia.
To find M.1. of an irregular body 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 conditions.
Study of oscillations under a bifilar suspension.
Potential energy curves of a 1 -dimensional system and oscillations in it for various amplitudes.
Study of oscillations of a mass under different combinations of springs.
Study of bending of a cantilever or a beam.
10. Study of torsion of a wire (static and dynamic methods)
11. Study of flow of liquids through capillaries.
12. Determination of surface tension of a liquid by different methods.
13. Study of viscosity of a fluid by different methods.
14. Determine Y by Hook’s law
15. Determine Y, ¢, 6 by Searle’s apparatus
16. Determine ¢ by Maxwell needle
17. Determine ¢ by Statical method
18. Determine 6 of Rubber tube
19. Determine surface tension of water by Jaeger's method
20. Study the air damping by compound pendulum
21. Variation of magnetic field by tangent galvanometer
Section : B
Characteristics of a ballistic galvanometer.
I-V Charateristic of a P-N junction diode.
I-V Charateristic of a Zener diode.
Setting up and using an electroscope or electrometer.
Use of a vibration magnetometer to study a field.
Study B field due to a current.
Measurement of low resistance by Carey-Foster bridge or otherwise.
Measurement of inductance using impedance at different frequencies.

©CoN>GO MWD~

N>R WND

MGSU Syllabus B.Sc. I_II_11/11



9. Measurement of capacitance using impedance at different frequencies.

10. Study of decay of currents in LR and RC circuits.

11. Response curve for LCR circuit and resonance frequency and quality factor.
12. Sensitivity of a cathode-ray oscilloscope.

13. Characteristics of a choke.

14. Measurement of inductance.

15. To verify the inverse square law using photocell

16. Study of Lorentz force.

17. Convert a galvanometer to voltmeter of a given range

18. Convert a galvanometer to ammeter of a given range

19. Study the variation of RC circuit with AC source

20. To verify maximum power trasfer theorem

21. Study the charging and discharging of a capacitor ( variation of RC circuit with DC)
22. Study of discrete and continuous LC transmission lines.

( "2 30
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5. fa=ed g & 9 TR — A1l 9T (dsd %A fafics = faee)
6. Electromagnetic theory and wave propagation — .3, €Y (AR

iR 81e:4)
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A — geirs d AMD AT I

Introduction to electrodynamics — SIS.fifher (Ofew grer 3ifw sfosam)

fagd graarg &5 — UUA. g |

=@ gRad &3 9 T — 414l 99T (5o 5% fafics = faee)

Electromagnetic theory and wave propagation — TH.U4. €Y (AR
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17 TTedMHIER P & TS IR & 3MIeR | gaer

18 JNferpay T FORIT YHT BT A

19 AC T | RC uRuyr # uRdde &7 3reaaH |

20 FETRA & MM g RIS &1 3y ( DC Hid i RC uRuer # gRdas &1 s |
21 P-N If S/ @1 |-V eifiererfors

22 SR SIS @ |-V ifirerefirs

5. CHEMISTRY
Scheme
Three papers Min. Pass Marks: 48 Max. Marks: 135
Paper | 3 Hours Duration 45 Marks
Paper Il 3 Hours Duration 45 Marks
Paper Il 3 Hours Duration 45 Marks

Practical : 5 Hrs. Duration, Min. Pass Marks : 24, Max. Marks 65 Marking scheme
1. Each theory paper will be of 45 marks (minimum passing marks 16).There will be three theory

papers total marks in theory will be 145 (minimum passing marks 48). Time duration for
each paper will be 3 hours.
2. The practical paper  will be of 65 marks  (minimum passing marks

24). Practical exam will be of 5 hrs.

3. Each theory question paper will be divided into three sections i.e. A, B and C. Section A (15
marks) shall contain 10 questions two from each Unit. Each question shall be of 1.5 marks. All the
questions are compulsory. The answers should not exceed 50 words. Section B (15 marks) shall
contain 5 questions (two from each unit with internal choice). Each question shall be of 3 marks. The
candidate is required to answer all 5 questions. The answers should not exceed 200 words. Section
C (15 marks) shall contain 5 questions, one from each Unit. Each question shall be of 5 marks. The
candidate is required to answer any three questions. The answers should not exceed 500 words.

PAPER-I : INORGANIC CHEMISTRY
Unit-l
(a) Atomic Structure :

Idea of De-Broglie matter/waves, Heisenberg uncertainty principle, atomic orbitals, Schrodinger
wave equation, significance of psi and psi*, quantum numbes, radial and angular wave function and
probability distribution curves, shapes of s, p,d orbitals. Aufbau and Pauli exclusion principles, Hund’s
multiplicity rule. Electronic configurations of the elements, effective nuclear charge.

(b) Periodic Properties :
Atomic and ionic radii, ionization energy, electron affinity and electronegativity, different, methods of
determination, trends in periodic table and applications in predicting and explaining the chemical
behavior.

Unit-Il
(a) Chemical Bonding :

Covalent Bond - Valence bond theory and its limitations, directional characteristics of covalent
bond, various types of hybridization and shapes of simple inorganic molecules and ions. Valence shell
electron pair repulsion (VESPR) theory to NH3, H30+, SF4, CIF3, ICI2- and H20.

(b) MO theory-Homonuclear and heteronuclear (CO and NO) diatomic molecules, multicentre bonding
in electron deficient molecules, bond strength and bond energy, percentage ionic character from
dipole moment and electronegativity difference.

Unit-lll
(a) lonic Solids - lonic Structures, radius ratio effect and coordination number, limitation of radius
ratio rule, lattice defects, semiconductors, lattice energy and Born-Haber Cycle, solvation energy and
solubility of ionic solids, polarizaing power and polarizability of ions. Fajan’s rule. Metallic bond - Free
electron, valence bond and band theories.
(b) Weak interaction-Hydrogen bonding, Vander waals forces.

Unit-IV
(a) s- Block Elements - Comparative study, diagonal relationship, salient features of hydrides,
solvation and complexation tendencies including their function in biosystems and introduction to alkyls
and aryls.
(b) Chemistry of Noble Gases-Chemical properties of the noble gases, chemistry of xenon, structure
and bonding in xenon compounds.
(c) p-Block elements-Comparative study (Including diagonal relationship) of groups13-17 elements,
compounds like hydrides, oxides, oxyacids and halides of groups 13-17.

MGSU Syllabus B.Sc. I_II_Il1/16



Unit-V
Chemistry of the following Compounds : Hydrides of Boron, diborane and higher boranes,
borazine, fullerenes, carbides, flurocarbons, silicates, tetrasulphur tetranitride, basic properties of
halogens, interhalogens and polyhalides.

PAPER-II : ORGANIC CHEMISTRY
Unit-I
(a) Structure and Bonding:

Hybridization, bond lengths and bond angles. Bond energy, localized and delocalized chemical
bond, vander waals interactions, inclusion compounds, clatherates, charge transfer complexes,
resonance, hyperconjugation, aromaticity, inductive and field effects, hydrogen bonding.

(b) Mechanisms of Organic Reactions :

Curved arrow notation, drawing electron movements with arrows, half headed and double headed
arrows, homolytic and heterolytic bond breaking. Types of reagents-electrophiles and nucleophiles.
Type of organic reactions, energy considerations.

Reactive intermediates- carbocations, carbanions, free radicals, carbenes, arynes and nitrenes
(with examples) Assigning, formal charges on intermdiates and other ionic species.

Methods of determination of reaction mechanism (product analysis, intermediates, isotope effects.
Kinetic and stereochemical studies).

Unit-1l

Stereochemistry of Organic Compounds-Concept of isomerism, types of isomerism. Optical
isomerism- elements of symmetry, molecular chirality, enantiomers, stereogenic centre, optical
activity, properties of enantiomers, chiral and achiral molecules with two stereogenic centres,
diastereomers, threo and erythro diastereomers, meso compounds, resolution of enantiomers,
inversion, retention and recemization.

Relative and absolute, configuration, sequence rules, D& L and R & S systems of nomenclature.

Geometric isomerism- Determination of configuration of geometricisomers E & Z system of

nomenclature, geometric isomerism in oximes and alicyclic compounds.

Conformational isomerism- conformational analysis of ethane and n-butane. Conformations of
cyclohexane, axial and equatorial bonds, conformation of mono substituted cyclohexane derivatieves,
Newman projection and sawhorse fourmulae, Fischer and flying wedge formulae. Difference between
configuration and conformation.

Unit-lll

Alkanes and Cycloalkanes

IUPAC nomenclature of branched and unbranched alkanes, the alky group, classification of
carbon atoms in alkanes. Isomerism in alkanes, sources, methods of formation (With special
reference to Wurtz reaction, Kolbe reaction, Corey-House reaction and decarboxylation of carboxylic
acids). physical properties and chemical reactions of alkanes.

Mechanism of free radical halogenation of alkanes : orientation, reactivity and selectivity.
Cycloalkanes - nomenclature, methods of formation, chemical reactions. Baeyer’s strain theory and
its limitations, ring strains in small rings (cyclopropane and cyclobutane), Theory of strainless rings,
the case of cyclopropance ring : banana bonds.

Unit-IV

Alkenes, Cycloalkenes, Dienes and Alkynes

Nomenclature of alkenes, methods of formation. Mechanisms of dehydration of alcohols and
dehydrohalogenation of alkyl halides, regio selectivity in alcohol dehydration. The saytzeff rule,
Hofmann elimination, physical propertes and relative stabilities of alkenes.

Chemical reactions of alkenes- mechanism involved in hydrogenation, electrophilic and free
radical additions, Markownikoff’s rule, hydroboration-oxidation, oxymecuration- reduction, epoxidation,
ozonolysis, hydration, dehydoxylation and oxidation with KMnO4, Polymerization of alkenes,
Substitution of the allylic and vinylic positions of alkenes. Industrial applications of ethylene and
propene.

Methods of formation, confirmation and chemical reactions of cycloalkenes.

Nomenclature and classification of Dienes : Isolated, conjugated and cumulated dienes. Structure
of allenes and butadiene, methods of formation, polymerization . Chemical reactions- 1,2 and 1,4
additions, Diels- Alder reaction.

Nomenclature, structure and bonding in alkynes. Methods of formation. Chemical reaction of
alkynes, acidity of alkynes. Mechanism of electrophilic and nucleophilic addition reactions,
hydroboration-oxidation, metal ammonia reductions, oxidation and polymerizations.

Unit-V
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Arenes and aromaticity

Nomenclature of benezene derivatives. The aryl group. Aromatic nucleus and side chain, structure
of benzene : molecular formula and Kukule structure, stability and carbon-carbon bond lengths of
benzene, resonance structue, MO picture, Aromaticity : The Huckel rule, aromatic ions.

Aromatic electrophilic substitution- general pattern of the mechanism, role of sigma(s) and pie(d)
complexes. Mechanism of nitration, halogenation sulphonation, mercuration and Friedal- Craft’s
reactions, energy profile diagrams. Activating & deactivating substituents, orientation and ortho / para
ratio, side chain reactions of benzene derivatives. Birch reduction.

Methods of formation and chemical reactions of alkyl benzenes, alkynyl benzenes and biphenyl.

Alkyl and Aryl Halides

Nomenclature and classes of alkyl halides, methods of formation, chemical reactions.
Mechanisms, nucleophilic substitution reactions of alkyl halides, SN2 and SN1 reactions with energy
profile diagrams.

Polyhalogen compounds : Chloroform, carbon tetrachloride.

Methods of formation of aryl halides, nuclear and side chain reactions. The addition-elimination
and the elimination-addition mechanisms of nucleophillic aromatic substitution reactions.

Relative reactivities of alkyl vs allyl, vinyl and aryl halides. Synthesis and uses of D.D.T. and

B.H.C.

PAPER -lll : PHYSICAL CHEMISTRY
Note : The paper is divided in five independent units. Two questions will be set from each unit. The
candidates are required to attempt one question from each unit.
Unit-I
Mathematical Concepts & Computers :
(a) Mathematical Concepts

Logarithmic relations, curve, sketching linear graphs and calculations of slopes, differentiation of
functions like Kx, ex, Xn, sin x, log x; maxima and minima, partial differentiation and reciprocity
relations. Intergrations of some useful/relevant functions; permutations and combinations, Factorials.
Probability
(b) Computers

General introduction to computers, different components of a computer, hardware and software,
input and output devices; binary numbers and arithmetic, introduction to computer languages,
Programming operating systems.

Unit-1l
(a) Gaseous States : Postulates of kinetic theory of gases, deviation from ideal behaviour, Vander-
waals equation of state.

Critical Phenomena : PV isotherms of real gases, continuity of states, the isotherms of Vander-
waals equation, relationship between critical constants and Vander-waals constants, the law of
corresponding states, reduced equation of state.

(b) Molecular Velocities : Root mean square velocity, average and most probable velocities.
Quallitative discussions of the Maxwell’s distribution of molecular velocities, collision number, mean
free path and collision diameter. Liquification of gases (based on joule - thomson effect).
Unit-ll
(a) Liquid State:
Intermolecular forces, structure of liquids (a qualitative description). Structural differences between

solids, liquids and gases,Liquid Crystals : Difference between liquid crystal, solid and
liquid. Classification, structure of nematic and cholestric phases. Thermography and seven-
segment cell.

(b) Colloidal State:

Definition of colloids, classification of colloids.

Solids in liquids (sols) properties - Kinetic, optical and electrical stability of colloids, protective
action, Hardy - Schultze law, gold number.

Liquids in liquids (emulsions) : Type of emulsions, preparation and properties of Emulsions.

Liquids in solids (gels) : Classification, preparation and properties, inhibition, general
applications of colloids.

Unit-IV

Solid State : Definition of space lattice, unit cell.

Laws of crystallography- (i) Law of constancy of interfacial angles, (ii) Law of rationality of indices,
(iii) Law of symmetry. Symmetry elements in crystals.

X-ray diffraction by crystals. Derivation of Bragg equation. Determination of Crystal structure of
NaCl, KCl and CsCl (Laue’s method and powder method).
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Unit-V

Chemical kinetics and catalysis

Chemical kinetics and its scope, rate of reaction, factors influencing the rate of reaction-
concentration, temperature, pressure, solvent, light, catalyst, concentration dependence of rates,
mathematical characteristics of simple chemical reactions: zero order, first order, second order,
pseudo order, half life and mean life. Determination of the order of reaction-differential method,method of
integration, method of half life period and isolation method.Radioactive decay as a first order phenomenon.

Experimental methods of chemical kinetics : Conductometric, potentiometric, optical methods,
polarimetric and spectrophotometeric.

Theories of chemical kinetics: Effect of temperature on rate of reaction, Arhenius concept of
activationenergy.

Simple collision theory based on hard sphere model, transition state theory (equilibrium
hypothesis). Expression for the rate constant based on equilibrium constant and thermodynamic
aspects. Catalysis, characteristics of catalyzed reactions, classification of catalysis, miscellaneous
examples.

PRACTICAL
Time : 120 Hours (4 Hours / Week)
Max Marks 65 Min Marks 24

(A) INORGANIC CHEMISTRY

Semi micro and Macro analysis , Separation and Identification of Four radicals - two acidic and
two basic in a given mixture which may include any one interfering radical and/or combinations of
radicals.
(B)ORGANIC CHEMISTRY
1.Laboratory techniques:
(i) Determination of melting point (0C)

Naphthalene 80-82 0C, Benbzoic acid 121.5-1330C

Urea 132.5-1330C, Succinic acid 184.5-1850C

Cinnamic acid 132.5-1330C , Salicylic acid 157.5-1580C

Acetanilide 113.5-1140C, m-Dinitrobenzene 900C

p- Dichlorobenzene 52 0C ,Aspirin 1350C
(ii) Determination of boiling point

Ethanol 780C, cyclohexane 81.40C, toluence 110.60C, Benzene 800C (iii)Mixed melting point
determination

Urea-cinnamic acid mixture of various compositions(1:4,1:1,4:1)
(iv) Distillation

Simple distillation of ethanol-water using water condenser,

Distillation of nitrobenzene and aniline using air condenser
(v)Green Chemistry - Identification of Safety Symbols
2. Purification Methods
(i).Crystallization

Phthalic acid from hot water (using fluted filter paper and stemless funnel)

Acetanilide from boiling water,Naphthalene from ethanol,Benzoic acid from water
(i)..Decolorisation & Crystallization using charcoal
Decolorisation of brown sugar (sucrose) with animal charocoal using gravity filtration,
Crystallzation and decolorisation of impure naphthalene (100g of naphthalene mixed with 0.3 g of
Congo red using 1 g decolorizing carbon) from ethanol.
(iii) Sublimation (Simple and Vacuum) Camphor, Naphthalene, phthalic acid and succinic acid.
3.Qualitative analysis
Identification of an organic compound through the functional group analysis, determination of melting
point and preparation of suitable Derivatives
(C)PHYSICAL CHEMISTRY
(i) Chemical Kinetics
1. To determine the specific reaction rate of the hydrolysis of methyl acetate/ethyl acetate catalyzed
by hydrogen ions at room temperature.
2. To study the effect of acid strength on the hydrolysis of an ester.
3. To compare the strengths of HCI and H2SO4 by studying the kinetics of hydrolysis of ethyl
acetate.
4. To study kinetically the reaction of decomposition of iodide by H202.
(ii) Distribution Law
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1. To study the distribution of iodine between water and CCl4
2. To study the distribution of benzoic acid between benzene and water
(i) Colloids
1. To prepare arsenious sulphide sol and compare the precipitating power of mono- ,bi- and trivalent
anions.
(iv) Viscosity & Surface Tension
1. To determine the percentage composition of given mixture (non interacting system) by viscosity
method.
2. To determine the viscosity of amyl alcohol in water at different concentrations and calculate the
viscosity of these compositions.
3. To determine the percentage composition of a given binary mixture by surface tension method
(acetone & ethyl- ketone)
Spotting
Spotting will include Safety symbols, laboratory instruments, techniques etc. During examination in
spotting there should be 5 spots related with instruments, techniques, safety etc. from the syllabus ;
time of spotting is 20 minutes and a separate copy shall be used for the purpose.
Max. Marks: 65 Min.Marks:24 Time 5 hours
INORGANIC CHEMISTRY

1. Analysis: One Exercise 15 Marks
ORGANIC CHEMISTRY
1.Lab Techniques: One experiment from any one techniques- 2.5 Marks
2-Purifiction Methods: One experiment from any one methods- 2.5 Marks

3.Qualitative Analysis: One Compound 10 Marks
PHYSICAL CHEMISTRY
Any One experiment 15 Marks
SPOTTING 10 Marks
(5 spots)
VIVA 5
Marks
RECORD 5 Marks
6. MATHEMATICS
SCHEME
Papers Nomenclature Duration  Periods Max. Marks
per week Sc So. Sci
I Algebra 3 Hrs. 3 66 66
Il Calculus 3 Hrs. 3 66 66
I Vector Calculus and
Geometry 3 Hrs. 3 68 68
Max. Marks 200 200
Min. Pass Marks 72 72

Paper- | (ALGEBRA)
Note : Each theory question paper will be divided into three sections i.e. A, B and C. Section A (10
marks) shall contain 10 questions two from each Unit. Each question shall be of 1 mark. All the
questions are compulsory. Section B (20 marks) shall contain 5 questions (two from each unit with
internal choice). Each question shall be of 4 marks. The candidate is required to answer all 5
questions. Section C (36 marks) shall contain 5 questions, one from each Unit. Each question shall
be of 12 marks. The candidate is required to answer any three questions.

UNIT-I
Relation between roots and coefficients of general polynomial equation in one variable, transformation
of equations, Descarte’s rule of signs, Solution of Cubic equations (Cardon Method) Biquadratic
Equations(Ferrari Method).

UNIT-II
Symmetric, Skew symmetric. Hermitianand skew Hermitian matrices. Linear Independence of row and
column matrices. Row rank, Column rank, Rank of a matrix by Echelon form, the characteristic
equation of a matrix and eigenvectors. Cayley Hamilton theorem and its use in finding inverse of a
matrix. Applications of matrices to a system of linear (both homogenous and non-homogenous)
equations. Theorems of consistency of a system of linear equations.
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UNIT-III
Definitions and examples of groups, general properties of groups, subgroups, cyclicgroups,
cosetsdecomposition, Lagranges theorem and its consequences, Fermats and Eular’s theorems.
UNIT-IV
Homomorphism and isomorphism of groups, normal subgroups, quotient groups. The fundamental
theorem of homomorphism. Kernel of homomorphous and its properties.
UNIT-V
Permutations groups, even, odd and cyclic permutations, transformations, the alternating group-An ,
Conjugacy, and simple groups. Cayles theorem. Order of an element of a group and its properties.
REFERENCE BOOKS:

1. Chandrika Prasad . The Text Book of Algebra and Theory
of Equations, PothishalaPvt Ltd.
Allahabad.
2. Vashitha, A.R. : Modern Algebra, Krishna
PrakashnaMandir, Meerut
3. Gokhrooet. Al. : Matrices (Hindi Ed.) NavkarPrakashan,
Ajmer
4. Gokhrooet. Al. :  Abstract Algebra (English/Hindi Ed.)
NavkarPrakashan, Ajmer.
5. P.B. Bhattacharya Basic Abstract Algebra
and Others : (2 Edition) Camb. University Press
Indian Edition,1997
6. |. N. Herstein :  Topics in Algebra Wiley Eastern Ltd.
New Delhi (1975)
7. Bansal, Bhargava & Abstract Algebra,
Agarwal :Jaipur Publishing House, Jaipur

PAPER-II (CALCULUS)

Note : Each theory question paper will be divided into three sections i.e. A, B and C. Section A (10
marks) shall contain 10 questions two from each Unit. Each question shall be of 1 mark. All the
questions are compulsory. Section B (20 marks) shall contain 5 questions (two from each unit with
internal choice). Each question shall be of 4 marks. The candidate is required to answer all 5
questions. Section C (36 marks) shall contain 5 questions, one from each Unit. Each question shall
be of 12 marks. The candidate is required to answer any three questions.

UNIT-I
Pedal equation of a curve,Envelope and Evolutes, Asymptotes, Curvature: Various Formulae, centre
of curvature, chord of curvature and related problems.

UNIT-II
Partial differentiation, chain of variables, Eular's theorem on homogeneous functions, first two
differential coefficients of an implicit functions. Taylor's theorem for functions of two variables,
acobians with properties.

UNIT-III
Maximum — Minimum and saddle points of functions of two and three variables connected by a
relation. Lagrange’s method of undermined multipliers. Test of concavity and convexity, points of
inflexion, multiple points, curve tracing in Cartesian and polar coordinates (standard curves).

UNIT-IV
Differentiation and Integration under the sign of integration, Beta and Gamma functions, double
integrals, change of order of integration, transformation in polar coordinates.

UNIT-V
Quardrature, rectification, volume and surface of solid of revolution. Triple integrals. Dirichlet’s
integrals and Liouville’s extension.
REFERENCE BOOKS:

1. Gorakh Prasad . Text Book of Differential calculus,
Pothishala Pvt. Ltd. Allahabad

2. Gorakh Prasad :  Text Book of Integral calculus,
Pothishala Pvt. Ltd. Allahabad

3. N. Piskunov . Differential and Integral calculus,
Peace Publications, Moscow

4. Gokhrooet. al. . Differential Calculus (English/Hindi Ed.)

Navkar Prakashan, Ajmer.
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5. Gokhrooet. al. : Integral Calculus (English/Hindi Ed.)
Navkar Prakashan, Ajmer.

6. Erwin Kreyszig :  Advance Engineering Mathematics
Johm Willey and sons 1999

PAPER-IIl (VECTOR CALCULUS AND GEOMETRY)

Note : Each theory question paper will be divided into three sections i.e. A, B and C. Section A (12
marks) shall contain 12 questions atleast two from each Unit. Each question shall be of 1 mark. All
the questions are compulsory. Section B (20 marks) shall contain 5 questions (two from each unit
with internal choice). Each question shall be of 4 marks. The candidate is required to answer all 5
questions. Section C (36 marks) shall contain 5 questions, one from each Unit. Each question shall
be of 12 marks. The candidate is required to answer any three questions.

UNIT-I
Scalar and Vector point functions, vector differentiation, directional derivatives, gradient, divergence
and curl. Identities involving these operators and related problems.

UNIT-II
Vector integration, theorems of Stokes, Green, Gausses and problem based on them (Statement and
verifications)

UNIT-III
General equations of second degree in two dimensions, Tracing of conics, Polar equations of conics:
tangents, normal equations, asymptotes, chord of contact, pole and polar.

UNIT-IV
Sphere, cone and cylinder.

UNIT-V
Central conicoid : Ellipsoid ; tangent planes, polar planes, polar lines, enveloping cone, enveloping
cylinder, sections with given centre. Normals, conjugate diameters and diameteral planes and their
properties. Paraboliod tangent plane, diameters, diameteral planes. Normals. Plane section of
conicoids.
REFERENCE BOOKS:

1. Murray R. spiegal : Vector Analysis Schaum
Publishing Co. , New York.

2. N.Saran and S.N. Nigam : Introduction to Vector Analysis
Pothishala Pvt. Ltd. Allahabad

3. Shanti Narian : Atext book of Vector Calculus
S. Chand & Co. New Delhi.

4. Gokhrooet. al. : Vector Calculus (English/Hindi
Ed.) Navkar Prakashan, Ajmer.

5. N.Saranand R. S. Gupta : Analytic Geometry of three

dimension Pothishala Pvt.
Ltd. Allahabad

6. Shanti Narian : Analytic Solid Geometry. S. Chand
& Co. New Delhi.
7. Golaset. al. : Analytic Solid Geometry
8. Gokhrooet. al. . Coordinate Geometry (English/
Hindi Ed.) Navkar Prakashan,
Ajmer.
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7.Z00LOGY
Scheme
Three papers Min. Pass Marks: 48 Max Marks: 135
Paper | 3 Hrs Duration Min. Pass Marks: 16 45 Marks
Paper Il 3 Hrs Duration Min. Pass Marks: 16 45 Marks
Paper lll 3 Hrs Duration Min. Pass Marks: 16 45 Marks
Practical:  5h duration, Min Pass Marks: 24 Max Marks: 65

PAPER-I TAXONOMY, DIVERSITY AND FUNCTIONAL ANATOMY OF LOWER NON-CHORDATA
(FROM PROTOZOA TO NEMATODA)

NOTE: The question paper shall contain three sections. Section A (15 marks) shall contain 10
questions two from each Unit. Each question shall be of 1.5 marks. The candidate is required to
answer all the questions. The answers should not exceed 50 words. Section B (15 marks) shall
contain 5 questions (two from each unit, as internal choice). Each question shall be of 3 marks. The
candidate is required to answer all 5 questions. The answers should not exceed 200 words. Section C
(15 marks) shall contain 5 questions, one from each Unit. Each question shall be of 5 marks. The
candidate is required to answer any three questions. The answers should not exceed 500 words.

UNIT-I
General principles of classification, concept of five kingdom scheme, basis of classification of lower
non-chordata: Symmetry, coelome, segmentation, embryogeny.
General characters and classification of Protozoa; Porifera; Coelenterata; Platyhelminthes and
Nematode upto classes with examples emphasizing their diversity and economic importance.

UNIT-II
Protozoa: Habit, habitat, Structure, function and life history of Euglena and Paramecium.
Parasitic protozoans of man with reference to diagnostic characters, mode of infection, pathogenicity
and control of Giardia, Leishmania, Trypanosoma, Entamoeba and Trichomonas.

UNIT-lII
Porifera: Habit, habitat, structure and function of Sycon and Leucosolenia. Types of canal
system.Coelenterata: Habit, habitat, structure, function and life history of Aurelia. Polymorphism in
coelenterata. A brief account of coral and coral reefs.

UNIT-IV
Platyhelminthes: Habit, habitat, structure, function, life history, pathogenicity and parasitic adaptations
of Fasciola and Taenia.

UNIT-V
Parasitic nematodes of man with reference to diagnostic characters, mode of infection, pathogenicity
and control of Dracunculus, Ancyclostoma, Enterobius, Wuchereria. Habit, habitat, structure and
function of plant nematode (Heterodera)

PAPER-Il. TAXONOMY, DIVERSITY AND FUNCTIONAL

ANATOMY OF HIGHER NON-CHORDATA

(FROM ANNELIDA TO ECHINODERMATA)
NOTE: The question paper shall contain three sections. Section A (15 marks) shall contain 10
questions two from each Unit. Each question shall be of 1.5 marks. The candidate is required to
answer all the questions. The answers should not exceed 50 words. Section B (15 marks) shall
contain 5 questions (two from each unit, as internal choice). Each question shall be of 3 marks. The
candidate is required to answer all 5 questions. The answers should not exceed 200 words. Section C
(15 marks) shall contain 5 questions, one from each Unit. Each question shall be of 5 marks. The
candidate is required to answer any three questions. The answers should not exceed 500 words.

UNIT-I
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Annelida: General characters and classification up to orders. Hirudinaria-habit, habitat, structure,
function(External features, digestive, circulatory, excretory, reproductive systems, development and
life history. Parasitic adaptations of Leech.

UNIT-lI
Arthropoda : General characters and classification upto orders.
Palaemon-Habit, habitat, external features, appendages, digestive, respiratory, circulatory, excretory,
reproductive, nervous systems and sense organs. Larval forms of crustacean. Drosophilla-Structure
and life history.

UNIT-lII
Mollusca: General characters and classification upto orders
Lamellidens-habit, habitat, external features, anatomy(digestive, circulatory, respiratory, reproductive,
nervous systems and sense organs)

UNIT-IV
Pila-habit, habitat, external features, anatomy (digestive, circulatory, respiratory, reproductive,
nervous systems and sense organs).Torsion in Gastropoda.
Echinodermata-general characters and classification of Echinodermata upto orders. External features
and water vascular system of Asterias.

UNIT-V
Economic zoology- Apiculture, Sericulture, Social life of termites. Sex determination in termites,
Harmful insects (Major insect pests): Rhizopertha, Sitophilus, White grub and locust.

PAPER-IIl. CELL BIOLOGY, BIOCHEMISTRY AND MICROBIOLOGY

NOTE: The question paper shall contain three sections. Section A (15 marks) shall contain 10
questions two from each Unit. Each question shall be of 1.5 marks. The candidate is required to
answer all the questions. The answers should not exceed 50 words. Section B (15 marks) shall
contain 5 questions (two from each unit, as internal choice). Each question shall be of 3 marks. The
candidate is required to answer all 5 questions. The answers should not exceed 200 words. Section C
(15 marks) shall contain 5 questions, one from each Unit. Each question shall be of 5 marks. The
candidate is required to answer any three questions. The answers should not exceed 500 words.

UNIT-I
Cell theory: Introduction to cell, morphology, size, shape, concept of Prokaryote and eukaryote with
suitable examples. Ultrastructure of Virus, bacteria and typical animal cell. Cell cycle

UNIT-II
Architecture of cell organelles- Chemical composition and functions of plasma membrane,
endoplasmic reticulum, Golgi bodies, centrosome, mitochondria, cilia, flagella, microtubules,
lysosomes and nucleus. Active and passive transport.

UNIT-1lI
Biochemical make up of protoplasm including functions: Inorganic and organic constituents-water,
electrolytes, minerals, various forms of carbohydrates, proteins, lipid and their conjugates, nucleic
acids, hormones, vitamins and enzymes.

UNIT-IV
Metabolic mechanisms (Catabolism) Glycolysis, krebs cycle, Oxidative phosphorylation, oxidation of
fatty acids, transamination, deamination and decarboxylation. Metabolic mechanisms (Anabolism)-
DNA duplication, genetic code, transcription of RNA, translation, lipid synthesis and glycogenesis.

UNIT-V
Bacteria and viruses of medical importance (elementary knowledge)
Gram positive: Cocci- Staphylococci, Streptococci, Bacilli- Diptheria, Tetanus.
Gram Negative: Cocci- Gonorrhoea, Meningitis; Bacilli- Pneumonia, Diarrhoea; Mycobacteria-
Tuberculosis, leprosy, Actinomycetes.
Obligate intracellular agents, AIDS (Causative agents, HIV-I, HIV-Il, Transmission, pathogenicty).
Secondary disease, symptoms, diagnosis, treatment and prevention.
SARS-Causes, pathogenicity and prevention. Elementary idea of Cancer.
PRACTICALS
l. General survey of Invertebrates (Museum specimens and slides)
1.PROTOZOA- Entamoeba, Polystomella, Monocystis, Euglena, Noctiluca, Leishmania, Nyctotherus,
Paramecium, Vorticella.
2.PORIFERA- Sycon, Hyalonema, Euplectella, Spongilla, Euspongia.
3.COELENTERATA- Obelia colony, Physalia, Porpita, Aurelia, Rhizostoma, Alcyonium,
Corallium,Gorgonia, Pennatula, Madrepora, Metridium
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4. PLATYHELMINTHES- Dugesia , Fasciola, Taenia, Schistosoma

5.NEMATODA- Filaria, Dracunculus, Ancylostoma,Wuchereria, Enterobius

6.ANNELIDA- Neries, Aphrodite, Arenicola, Pontobdella, Hirudinaria, Peripatus

7.ARTHROPODA- Limulus, Spider, Palaemaneus, Lepas, Balanus, Sacculina, Palaemon,
Eupagurus, Crab, Lepisma, Lobster, Odontotermes, Pediculus, Schistocerca, Papilio, Bombyx,
Xenopsylla, Rice weevil, Millipede, Scolopendra, Ticks and mites.

8.MOLLUSCA- Chiton, Dentallium, Patella, Pila, Turbinella, Aplysia, Slug, Snail, Mytillus, Ostrea,
Pinctada, Lamelidens, Teredo, Sepia, Octopus, Nautillus.

9.ECHINODERMAT A- Pentaceros, Ophiothrix, Echinus, Pentaceros, Antedon.

1I-Study of the section of organs and developmental stages

1.PORIFERA- Sections of Scypha

2.COLENTERATA- Planula, Scyphistoma, Ephyra larva of Jelly fish.

3.PLATYHELMINTHES-T.S. of Taenia and Fasciola., Scolex of Taenia, mature and gravid proglotid
of Taenia, Hexacanth, Bladderworm and cysticercus stages of Taenia, Miracidium, Sporocyst, Redia
Matecercaria and Larva of Fasciola.

4.ANNELIDA- T.S. of Leech and Neries through different regions, Parapodia of Neries and
Heteroneries phase, Trochophore larva

5.ARTHROPODA- Nauplius, Zoea, Megalopa, and Mysis larvae, Cyclops.

6.MOLLUSCA- T.S. of Lamellidens, Glochidium larva.

7.ECHINODERMATA- Pedicellareae

lll-Dissections/demonstration(Models, Charts, Computer simulation)

1. Earthworm- External features, General anatomy, Digestive, Nervous, Excretory, and Reproductive
systems.

2. Palaemon-External features, appendages, General anatomy, Digestive and nervous system.

3. Grasshopper/Locust/Cockroach-External feature, general anatomy, alimentary canal, nervous
system.

4, Pila: External features, General anatomy, Digestive and nervous system.

5.Unio: External features, General anatomy, nervous systems.

IV-Mounting permanent preparations of the following:

PROTOZOA- Euglena, Paramecium, Polystomella, or any other foraminifera.
PORIFERA- Spicules, spongil fibres, gemmule.

COLENTERATA- Obelia medusa,

PLATYHELMINTHES- Taenia proglottid

ANNELIDA- Neries ( parapodia )

ARHTOROPODA-Statocyst, Hastate plate, of Prawn, Cyclops, Daphnia.
MOLLUSCA- Pila- Gill lamella, Osphradium, Redulla,Unio- Gill lamella

V-Cell biology

(a) study of living cell by vital staining

(b) Temporary acetocarmine staining of squashed testis of grasshopper
and study of chromosome during mitosis and meiosis.

(c) Any slide of important bacteria. Photograph of animal tissues and
TMV virus .Electron micrograph of cell and cell organelles.

(d) Cell membrane permeability(Crenation, and Haemolysis in mamma
lian RBC)

VI. Biochemistry Exercise-

) Protein- Biuret test

) Lipid- Sudan IV test

) Carbohydrate- Benedict test

) Catalase enzyme in animal tissue

) Janus green- Vital test for mitochondria in buccal smears, Cauda
epididymis sperm.

(Note-Use of animals for dissection is subject to the condition that these are not banned under

the wildlife Protection Act).
S.No. Permanent exercise Regular Ex- student
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1 Dissection/ demonstration 6 8
2 Preparation 7 9
3 Cell biology 8 10
4 Biochemistry 10 12
5 Spots(07)) 14 14
6 Record 10 Nil
7 Viva voce 10 12
Grand Total 65 65

Suggested reading material:

1. Hickman, Roberts and Hickman: Principles of Zoology(Times Mirror)
2. Kotpal, Agrwal and Khetrapal: Modern text book of Zoology: Invertebrate(Rastogi Publications)
3. Nigam: Biology of Nonchordates(S. Nigam, Chand)

4. Parker and Haswell: text book of Zoology Vol:l(Macmillan)

5. Prescott:cell (Jones and Barnett)

6. Russel Hunter: A life of Invertebrate(Macmillan)

7. Wolfe: Biology the foundation(Wadsworth)

8. Panwar, V.S. Lower Nonchordate( CBC, Jaipur)

9. Panwar, V.S. Higher Nonchordate(CBC, Jaipur)

10. Soni, K.C.: Modern Cell Biology(CBC, Jaipur)
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YoIGHd [FE UICraisl, IR, Ricteger, wifcga™iefia den ffcer &1 aFf a& avfiexer vd anfdie #g< |

USSR — 3TaTd, aif I, e, BRI TT Sifas agh (Jreir, IRHIRRH) |
AT & URGIA] UICISMer, 39 & olefo], HWHAU BT aeidl, IRTodhal, FRiFe vd Iuar (RNraRfsar,

o\ o O\
SATHITYT, TCUARATHI, YUCIHTHAT, §I$¢>IHI"1N‘I)|

YRR 3N, I I, SAREHT, B T Siia=rash (AsdiE), Ay & UHKR |
Ryel=ger — A, 9/ I, A1, BRI A Sigaass (3iikferan), Jg9ud], DR T dRA q% BT
wfere afRery |

wifegediel — aTar, 9T XA, AREH], BRI AT SligTash Td URGid] AJqer (APadpHl qei bidrgH)
]

A9 & WRoidl TS, dEv, GhAY, IToHdedl, FREE Ud SUAR (SHdhed, TS aAe T,

CERIITE, ERRA) |

qrey fHere (REIeRT) &1 1™, a9 I, |¥adT Ud Sl |

"2 AC U > 1 "5 J? $ K (
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4§ 9% U3 B g A9 @US BRI | @US A (15 3{d) H UUD THIE H 2 U, R/l 10 UL BT |
YIS Y 1.5 3fd! BT 8N | wereft & forg Ol ueHl & SR o ifard B | ude SR BT SiferadH
oreg T 50 TGl @ BF | WUS ‘9 (15 *id) H fel 5 U BRIl (YRS SHIE A F 2 U, ARG fAdey
afed) | u¥® U 3 Bl BT BRI | Wt & fou @l 5 yel & SR <A1 AR B | UAS SR DY
JAferepaH eTeq WMT 200 TTeRT @ BRMT | WU ' (15 3ih) H UAP §dbls W 1 T @A 5 U 811 | D
Ueq 5 3ABI BT BT | qRerefl &1 fh=gl 9 Uedl & SR o 8 | Ud IR Bl SIeIdhdA g |1 500
SI&l B BRI

TAfTST — TMI &7 Ud 3ifeN db diiihoT |
s — 3MMaT, IIT AT, ARG, B, 98] d&vT, gred o, URETRY dF, Sedod o, Uo- o7, TRaeH
TG SiiaTash, URoildl 3Tgdet |

JMATATST — ARG TE0T Ud 3SR qb aifiepxoT |

T (@MHR) — 3R, a9 I, §Ted olefvl, SUTT, urad oF, UREeRvl dF, Scduie d, goH_ d,
a3t T, Hadl oA |

HRT B 1A, SIAIhell — ARG Ud Sia-dsh

AT — AT AT Tq 3ifeX ddb aifiehoT |
I — 7T, 9T XA, I eIV, TRINGI, UM dF, a9 dF, IREERT o3, UsHd a1, dfyer dF
Td <l A |

ISl — MMART, 91 I, 918 efvl, IRIRDI, Ui o, a9 dF, URE=R0T O3, df¥er o3, o=+ dF
g Hd<T G |

ﬁ?ﬁﬁuﬁ@ﬁﬁﬁ‘—f

SHISAIGHET — MY T&TU T TSR T aiThRol

IRT Al & 9181 o819 Ud ol URNIRYT o=

!
el iR — AYHARIT UTelE, N¥H P Uled, dHd B AEIGTD Silad, ame o MR,
BMGRS o (o, Td quel, Aeihed, SIS &I Sha-Tash |

"2 (( N

B 2 U, {10 YT BT |
UAH YT 1.5 ABI BT BRI | éﬂT %Qﬂﬂﬂm?ﬁwémaﬁarﬁélu@mwaﬁaﬁw
Treg AT 50 TRl B BRN | WUS T (15 3ih) H FHA 5 UL BRI (UAF THE A 2 YA, AARS fawed
AfEd) | UAF yeH 3 BT BT 97| ermeif & forg Il 5 vl ® SR A AR B e SR DI
JAferpaH ereq WMT 200 TTeR] @ BRMT | WUS ' (15 3i) H UAP §dbls W 1 T @A 5 U 811 | D
Ueq 5 3ADI BT BT | GRerefl &1 fh=al 9 Uedl & SR <7 8 | TS IR Bl IIedhaA oTeq |1 500
Sl B BRI |

HIRNDT RIGT, DIRMDI BT URDY, ATHR, ATHId, THRAC AT JHRAC B UR=Y, fIW B IRMERE,
S &1 GRIERET, Uradl YTofl DIfRAeh], BIRThT b |

PIRGR FTHI B @], IS A6 d w1 (BIRTET fBreef], sra:ueel Siferadr, Mo e,
AU, oI fUve, Fenfie, vemifieT, Ger Afen, dsHdM, dad, |isha vd Aitpg aRae) |

Sagal & SRE™AAG 6 UG BRI — I[BEAEG AT BEd geh — Sld, sadeldige, @i,
PR se, UeH, fafte, fdas o, gFH, femE, T~igH |

Suraed] feharfafs — ¥ gfﬁas?—m el b, ARIPRG BRWBIN DT, A 3Tl Pl Qﬂzﬂ:iﬁ?u
;QI‘{-I\IH"I‘\’I"i @—KIH“IN“I é}T—CMGHW‘IlC’l?l"H

Sy gfaferfiesor, oraiffis g, IRUAT. &1 Irjeled, 3rgarced, fofis weelwor ud 7o &l
AT |

frfeedr #e<a & Sitary] qerm fawrg
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U TFTHSD — DIbTs — lhdlblas, Kelbids, IRarE — feuweiiRar, feea
C IS O\ N o o O\ N N N
I RUMHASG — DDl — AAIRE], dforsfed, IR — =mifwn saRer, AgeefeRar —
CYERTARIH, U, TaHMS RIS |
Tfdmedl sFT:PIRI® ®RH — AIDS, HIV-1, HIV-1l T $9dT WoR0T Ug TSI |
SARS & JTSHHdT, BRI, T&T0T, e, SUAR TG 991d, R BT AT IR |

| 997 UTeeT oI TsSl &l Iread
1. WICISIRT — USIHAET, UIfeReriel], AMINIRTH, JIfer, AracieamT,
eI, aeoRE, WRIfARREm, arfdden |

2. UIRGRT — ATSHI, BISAIHI, Aletbea, ITAT, JRSIAT |

3. fueiger — aforam eI, wedferar, uifter, IR, SRS,
U, SRR, TR, YIS, AR, HEIfSTH |

4. wifegedie — SRET, BRI, R |ifer™, R |

5. RIS — BIEaRyl, $hAdhed, (TARaRS M, TARRAT, TTRIEIH |

6. TAfersT — NS, Thisge, WRfYdhId, Tvclesdr, RwferfRar ey |

7. SRIMArST — forgerd, WTgeR, UfeMi N, ofurd, de1+d, AqalTsHl, Ufer,

, d, oIfUeHT, deweR, Jfeveiefiv, UfSamed, RieraRe®, ufufermr,

qifga, fSiftaer, faferdls, oremve, fee, dse |

8. HIIhT — hIscd, S-<lord¥, Ioll, UTgell, Sfa-al, g, Wi,
ﬁa,?mamﬁéﬁwqﬁﬁéﬁ@@ﬁmmwml

9. SpIgArSHel — ORI ch»il anfthfere, I, YueRRd, TeeH |

- * 4 (G " Kk *'* *K

1. UIR®RT — AP & I

2. Relgel — wige, ATsfhRel, THhIsT

3. wifegerdieivg — fefrar Jor wRIder &1 srguRer ®re, feffrar &1 Wi,
uRuF gvs, Ufds Wvs, srId+2I, <iexdy, Ricaad sravern, Aoy, WRIRRE, e, Ao

araf |

4. VARSI — Siid BT UL PIC, RIS BT AU HIC |

5. MATAIST — ATafera™d, ST, ATAIT AT AR dTdl, A8 |

6. HIeDBI — I & el BT RS FIe, TAIHISTH T |

7. SHIgATSHCT — USRI |

m- MO = B4 * W4 A ™% @

1. DYAT — I eIV, AT ARIRS], Yr T, TFBT TF, I ad, ol a7 |
2. UM — 911 <efoT, SUNT, AT IRIRGT, UTeae dF der dfier aF |

3. URFEIWR /i, fdeaer — 91 oferur, |MRd IR, MR ATd, i a7 |
4. U — 91 ALY, AT ARIRG, Ura dF, §9 OF |

5. qﬁnﬁ e <A, W IIRE, df¥eT dF |

v- "

1 W — gl‘cﬁl ﬁ?Tﬁ‘-rﬁ-lW GIfCRE AT 31T BIs HRIHAHRT |

2. TIRGRT — HEHTY, T BIRER, SR |

3. Ryeiger — Sifdferar s, Fegwl |

4. ifegaEei™ — fefr &1 urafes |

5. THferel — RIS &1 WRraIfea |

6. IMRATUIST — WIRTE, BRCC UlCH!, ST, SHIAT |

7. AIDT — URAl &1 Ad, Rehfead, v=gar, Ifar &1 R |

V- N

1. Sifdd sk EIN BINBT BT T [

2. URIEIHIH — SRR TTge 1 3/, ol B 5s A A1 e a1 ot |

3. S & WSS &I A, N AP, SIYHAA! IRRE BT AL, DIVBT Td BINDBR IFTHI &

SoldeTd AT ol &1 I |
4. DINGT Breell & IRITRIAT BT eI |
VI- |

1 wife — SYIT IIE |
2. fafie — geM IV qefor |
3. BERBIEST — SHfSde TRIET |
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4. YO SAHT H DTl YrolgHd BT U |
5. S99 A9 — GEIET & WRR H AISCIPi$aT Bl 3fedd, diel VUsSRIfd H YHIY BT AT |

4 | wiftrll &7 fdeoed Yol & FMRIMIgER Ud a7 Siig gRefl M & d8d Sl uTiorl &l faar
SR 7, WR fceee €T € |

* ( 5
IERIECRC I Frafaa faemedi gg faemedi
1. fameq 6 8
2. WIS ligs 7 9
3. P fagme 8 10
4. S WA 10 12
5. e (7) 14 14
6. Wrfe Rafs 10 Nil
7. VPR 10 12

) -1 . |

8. BOTANY

Scheme
Three Papers Max. Marks : 135 Minimum Marks- 48
Paper | 3 Hours Duration 45 Marks 16
Paper I 3 Hours Duration 45 Marks 16
Paper Il 3 Hours Duration 45 Marks 16
Practical 5 Hours Duration Max. Marks : 65Min. Pass Marks : 24

(One day)
Pattern of Paper
The question paper shall contain three sections. Section A (15 marks) shall contain 10 questions two
from each Unit. Each question shall be of 1.5 marks. The candidate is required to answer all the
questions. The answers should not exceed 50 words. Section B (15 marks) shall contain 5 questions
(two from each unit, as internal choice). Each question shall be of 3 marks. The candidate is required
to answer all 5 questions. The answers should not exceed 200 words. Section C (15 marks) shall
contain 5 questions, one from each Unit. Each question shall be of 5 marks. The candidate is
required to answer any three questions. The answers should not exceed 500 words.

PAPER - |
ALGAE, LICHENS AND BRYOPHYTES
Unit-I
General characters, thallus organization, pigments, reserve food material. reproduction and different
types of life cycle in algae Classification with special reference to Firtsch . General account of
Cynobacteria, Cell structure and reproduction in Oscillatoria and Nostoc.
Unit-1l
General characters of Chlorophyta and Xanthophyta. Morphology and reproduction in-Chlorophyta -
Volvox, Oedogonium Charophyta- Chara Xanthophyta —Vaucheria
Unit- 1
General characters of Phaeophyta and Rhodophyta. Morphology andreproduction in.Phaeophyta -
EctocarpusRhodophyta - Polysiphonia Economic importance of Algae .Lichens - General characters.
Habitat, structure, reproduction ( with special reference to Parmelia and Usnea) and economic
importance of Lichens specially as colonisers and indicators of environment.
Unit-IV
General characters and classification of Bryophytes, Evolutionary trends
in thallus and sporogonium in Bryophytes. Morphology and life historyof Riccia and Marchantia .
Unit-V
Morphology, life history of Anthoceros and Sphagnum. Economic importance of Bryophytes.

PAPER - Il
MYCOLOGY, MICROBIOLOGY AND PLANT PATHOLOGY
Unit-I
Characteristics and broad classification of Fungi (Alexopoulus and Mims 1979) .Structure and life
history of Albugo, Mucor, Penicillium and Morchella.
Unit-Il
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Structure and life history of Puccinia, Ustilago, Agaricus, and Alternaria. General Economic
importance of Fungi.
Unit -1l

Brief history of Microbiology : Major contributions of Leuwenhoek, Pasteur, Koch, Metchinkoff, Paul
Ehrlich, Edward Jenner, Flemming and Waksman.
Characteristics, structure, nutrition and reproduction of Bacteria. Gram staining, economic importance
of Bacteria

Unit-1V
Characteristics, structure and economic importance of Mycoplasma, Viruses : nature, structure
multiplication and transmission of plant viruses.General account of Viroids, AIDS, Prions.

Unit-V
Principles of Plant Pathology : Symptoms and control measures of following plant diseases; Green
ear disease of Bajra. Loose and covered smut of Wheat/ Barley, Black rust of Wheat, Citrus canker,
Little leaf of
Brinjal, Yellow vein mosaic of Bhindi.

PAPER - llI
PTERIDOPHYTES, GYMNOSPERMS & PALAEOBOTANY
Unit-I
Characteristics and broad classification of Pteridophyta. Stelar system
in Pteridophytes. Geological Time Scale. Types of fossils, process of
fossilisation. Applied aspects of Palaeobotany. Structure of Rhynia and

Williamsonia.
Unit-1l

Occurrence, structure and life history of Psilotum, Lycopodium and Equisetum.
Unit-lll

Occurrence, structure and life history of Selaginella Pteris and Marsilea, Homospory, Heterospory
and origin of seed habit.
Unit-IV
General characters, economic importance and broad classification of Gymnosperms. Occurrence,
structure and life history of Cycas.
Unit-V
Occurrence, Morphology, Anatomy and life history of Pinus and Ephedra.
Reference Books :
1. Atext book of Botany Vol. | & Il — Saxena and Sarabhai, Ratan Prakashan Mandir, Agra.
2. Atext book of Botany — Singh, Pandey and Jain, Rastogi Publication, Merut.
3. Algae, Lichens and Bryophyta — Gena, Verma and Chaudhary, Alka Publication, Ajmer.
4. Fungi, Microbiology and Plant Pathology — Gena, Verma and Chaudhary, Alka Publication, Ajmer.
5. Pteridophyta, Gymnosperms and Palaceobotany — Tyagi and Saxena, R.B.D., Jaipur.
. Pteridophyta, Gymnosperms and Palaeobotany - — Gena, Verma and Chaudhary, Alka
Publication, Ajmer.
7. Practical Botany — Bendre and Kumar, Rastogi Publication, Meerut.

O) .

PRACTICALS
Microscopic preparations and study of the following algal material :
Nostoc, Oscillatoria, Volvox, Oedogonium, Vaucheria. Chara, Ectocurpus and Polysiphonia.
Microscopic preparation and study of Albugo, Mucor, Morchella, Penicillium, Ustilago, Puccinia,
Agaricus, Alternaria .Staining of different types of Bacteria. Study of some locally available plant
diseases caused by Viruses. Mycoplasma, Bacteria and Fungi in field/laboratory.
Yellow vein mosaic of Bhindi. Little leaf of Brinjal, Citrus canker, Green ear disease of Bajra,Rust and
smut of wheat and White rust of Crucifer.Study of External morphology and microscopic preparations
of the following Bryophytes :- Riccia, Marchantia, Anthoceros and Sphagnum. Microscopic
examination of fossil slides, specimen/photographs - Rhynia and Williamsonia.
Microscopic, temporary, double stained preparations and study of stem/rhizome, anatomy of following
Pteriodophytes - Psilotum,
Lycopodium, Selaginella. Equisetum and Marsilea. Study of temporary, single stained microscopic
preparations of the
followings : Cone of Lycopodium, Selaginella and Equisetum. Sporophyll of pteris Sporocarp of
Marsilea.
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Microscopic temporary double stained preparations of T.S. of stem of Pinus and Ephedra, T.S. Leaflet
and Rachis of Cycas and needle of Pinus, T.S. of normal and coralloid root of Cycas. Study of male
cone and megasporophyll of Cycas.

Microscopic preparation of male cone of Pinus and male and female cones of Ephedra, Study of
female cone of pinus. .

Marking Scheme

There shall be a practical examination of five hours duration and the distribution of marks shall be as
follows —

Time : 5 Hours Regular & N C Ex.Students
1. A double stained section of
plant part either of Pteridophyte 7 8

or Gymnosperm (Glycerine mount)
2. Minor preparation of Pteridophyte

or Gymnosperm (not covered in Ques. 1) 5 6
3. Preparation and mounting of the part of
(a) A Bryophyte 5 6
(b) A Fungus 5 6
(c) An Alga 5 6
(d) Bacteria /Macerations technique 3 4
4. Spots - Seven.
(a) One from each group (Algae, Lichen,
Bryophyta, Fungi, Fossil,
Pteridophyte, Gymnosperm) 14 14
(b) One pathological specimen for
comments 5 5
5. Viva-Voce 8 10
6. Practical record 8 -
Total 65 65
[ B} ( N
« " * ( * N Y G
UUR A 3 ©T Iafy 45 3dH 16
R fgdig 3 & emafy 45 3dH 16
UIR A 3 EC srafer 45 3fH 16
s TietT : 5 €S JMafy 65 3fd 24 (U faA)
YR Pl Yo
U UF & o A9 @US B8R | WUS A (15 3id) H UAD gdIS 2 U, B 10 YA BRI | YD U
1.5 3T BT BT | GRIeAefl & forg 9l uedl & IR <A1 AR & | URid IR &1 JAfddhad wes |l 50

et # Bl | e (15W)ﬁowswﬁ(§?ﬁfﬁswéﬁﬁzw,aiqﬁm fdwey afzd) |
yAd Y 3 3 BT | wRemeff & fory Y 5 ueEi @ SR <7 SfYard B | Uld SO’ B ifrdhaH

3fPT BT
A HIAT 200 AT BT BT | WIS W (15 i) H WW@1HW5W%|WW5W

AT B W eI, FHTI GSH, S, IUd Ud HARRT W ysref | el § U S ard fafie
e ash darel aEfiRvl Iy w9 9 hvd & ==+ d | A1sAl Sav] & 9M e, * 4 g
"4 @) IR EREAT Ud ST |

FARIBISST TG SAThIS] & AT &0, MBIRG! T ST |
FARIBIICT : dicdiad, SR N=1IH |
EBQ.CB ICT ©: DX

SFRNTBIIET @ ARl

fhaTpTgeT Ud JISIBISeT & ATHRT efvl, JAMHIRGT Td ST+
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fohaTeTIeT @ Taeidhid

JEIBICT : Uil I

Harar 1 e wEe |

AZDH : AR LT, AT, A TG o= (qriferar @om iR=ar @ A ) dem arsaAl &1 anfeie
e IUMAYS U4 qITaRoig ad & w0 H |

JRATGTICT & AHRI A& TAT AT | AT AT SISOl H IS
ygfeqar | Ridqar qen e f~aar &1 TepiRe! U6 Siaq g |
1

TRIIRRIE AT THIAH BT MHIRSD! Yd Sia-asd | SAbIseH &I e 78 |

o2 N # N N

FHaDl b AT qAN fARId THRT (GeradrdrearE dor AR 1979) Uegnl Rydw, uffiaforad wd Ardar @

ARET G Sifaged |

TeRAITT, SRS, WRGH Td eecRAT B [ AT Sia g |
HIDB] B AH TP Hee |

Ferolia fae &1 |iérd 7 sfie™ - SJarEie, ueR, B, HieMed,  d
TERfoTd, Teae oIk, Tl Ud aravas &l ANTEH |
SaTU3l & &oT, |ET Ud UIyor qfT Si= | 919 ARSI | Siarvpetl &1 anfefe #ed |

HISPIATSHT & &V, HF1 UG 3Mfes Heed | fquro] U1y fAuropsti &1 yepfd, wRern, o e faumoge

BT HA | dRRIASH Ugd Ul @ AT e |

1
qrey T fas & Rigra | =faRad 9reg I & @871 g T AT
@ JUR: qIORT BT BRA qrell M, T8 BT TA U9 AGd ds, g Pl fhee, gd ddHe, 79 &
i, oSl &1 dia RRT 991 |

"2 14 R 4 * [ $ " "™(C N

<REMRIET & JeTor Ua fawga affexor | cRemwrer § w1 a9 | J—a=i+as
FHI—AIRON | SAmAl & YbR, STareH! ¥aq &1 gfshar | Isfar g fAferaqaiftrar o b= |

ATgellcH, ATgdIUISTH Tl SaIIcH &l UM e, WaT g Siiad g |

Raeifoien, SR\ den wikiforar &1 wiftq e, e 9 Siiad 9 | Sodiooldn, faasdismogar o §is
Uqfcd B STH |

R & Mg e, e A g faRqa aifiervr | Aged &1 Uik I, |Re1 T2 S ged |
1

Wawmaﬂuﬁwﬁarmﬁa%wmﬁaﬁ%wcﬁaﬁqa|

* S (o
1 HIP, GeH Shafae™ Ud grey I s — 391 vd e, stedr
U@, TR |

cRewrser, R T QRIGTRUI—IHT Ud dleN], 37ehT Ufeaddh e, 3ToTR |
31aTe, ST Td SRIBISST — 9T Ud AR, 37chl UfeTdh 3, 3ToTaR |
yRiIfTe aafa s — 397, 9f d AR, Jfehl Ufeetdme, iR |
R gl g — SLdl. J+0, didol g% f$UT, SAYR |

YRS aRaf fae™ — QT gd I Bicol g f$ul, SR |

o b WN

O ON ™ "y
fferRaa Qarell @ QeAaeily faRes e srggs — dRel®, * 4
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dfcTdiad, SSNIIH, BRI, dIbRAT, TISIHUT qT IS HI=T |

=1 gBR & AP ufeell b1 oegaT |
fifd daar ugre! o el gl o a9 don 9@ e $T 0 C 0 ¢
>4 0" * JMeeHRAT | faf= uR & Sfiaropeli &1 ifeRer | fawTogeii

IS PIATSHI, SHATIRI T Hadl §RT ST I HU ¥ IR S dTel 9Tqd I BT Wl / JARTSTe

gy | fudl &1 fid RR1 Aot | g S} | 9 @1 TgueiRiT 18 & fbee dm de T U4

TRl BT AHe fhee IT| oR & 8RA qrell 97| FAfiRad JRIThIged &1 918d MdTRST qi
el faraemel &1 fFfor 9 sregae - RftRran, AraRmn, TR qen T |

( SiiaTed @1 ¥esed, Uresl / BRITeE &1 genasiiy Aeor
ﬁmﬁ%{ﬁ%ﬁ@ﬁwzﬁq&ﬂmﬁﬁﬁ? aremll, fg—oIfiNSie T W™ /Udhe &l INR AeTIT |
4 U 4 deor #rdfferar
ﬁﬂ?ﬂ%l%rcr Ed ammﬁ T aﬁ?ﬁrﬂ ety Rl &1 sy
(G " 4 Y4 @ WRIGA D1 IS erepT |
" (. $RI EEWEF%W%TWHW @1 ol (qofe T
fOreorer) qem " B FATHR Uo7 B IUE o BIe Bl R, fgarRfaa

faREmTell BT I qAT SHST FSRH HAT |
DI A U HRIGISS ol B JJUF U PIC DI GEIGUT IR
fg—3taRST e A== &1 AT dorr s, @ R g qAqT
A TSI} T eI |
" ® TR TP P G favem, @ A& vg BT eddd SR Il & AR g ol HIET ¥
BT IR |

*

UrTe TeT @ Srafdy 5 goe ERfY e St &7 faavvr e geR | 'R
fFafa qd faeneft vd st
1. cReSwger a1 R=Rad & 91ey 91T (T6)
fgarfiRe™ ®re (Reai= arRToT) 7 8
2. Rewrze a1 RrRgd &1 vl fReq (U99—1 @ I=id =)

5 6
3. =1 9T &1 faRas eI iR
3. Uh FATHIST
5 6
4. Uh Hddh
5 6
. Ud dardd 5 6
. SIETY] / HAY Tl 3 4
4. Wie—Ad
3. TS GYE H 9 UH (NaTe, dATsad, FRmIEa,
Had, SarsH, SReMEEe, forRgH) 14 14
9. ool & fory ve gesroiidi IPRyd AT 5 5
5. HARg® Te
8 10
6. URIMG gRAD!
8 J—
-1 -1
9. GEOLOGY
Scheme:
Theory/ Nomenclature Hours Duration Max. Min.
Practicle per of exam Marks Marks
week
Paper-I Physical Geology &
Tectonics 2hrs 3hrs 45 48
Paper-I| Palaeontology 2hrs 3hrs 45
Paper -1ll  Crystallography &
Mineralogy 2hrs  3hrs 45

Practicals Related to all the
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three papers 6hrs 5hrs 65 24
Note: — Each Theory paper is divided into 5 units. The question paper is divided into three parts,Part
A,Part B and Part C. Part A (15 Marks) is compulsory and contain 1 question containing 10 parts (
Answer limit 50 words) two questions from each unit, each question is of 1.5 marks. Part B (15 Marks)
is compulsory and contains five questions with internal choice, one from each unit.Candidate is
required to attempt all five questions; each question is of three marks each (Answer limit 200 words).
Part C (15 Marks) contains five questions one from each unit. Candidate is required to attempt three
questions; each question is of 5 Marks (Answer limit 500 words).
Work load: — Each paper shall be given atleast 2 (two) hours (or three periods) per week Theory
teaching. Practical shall be given 6 (Six) hours per week. In this way each theory paper shall be given
atleast 60 hours teaching and total180 hous teaching for practicals per teaching session.

Paper | - Physical Geology & Tectonics
Duration : 3 Hours. Max. Marks : 45

Unit -1
Geology & its branches; its relation with other branches of science and technology. Scope and
importance of Geology. The Earth as a planet. The Solar system. Our galaxy and the universe.
Physical parameters of Earth: mass, density, shape and size of the Earth. The rotation and revolution
of the earth. The structure of the Earth; Outer and inner geospheres, their constitution.Geophysical
conditions of the Earth — Gravity, Heat Flow and Magnetism. Origin of the Earth. Methods of
determination of the Age of the Earth.

Unit -1l
Diastrophic Processes: Epierogeny & Orogeny. Mountain belts. Geosynclines. Isostasy. Sea floor
spreading. Continental drifting. Plate Tectonics; types of plate margins, plate motion. Elementary idea
about Crustal Types: Shields, platforms, Island arcs, trenches, Rift valleys, mid- oceanic ridges and
ocean basins.

Unit -1l
Surface features of the Earth, Distribution of land and ocean and their peculiarities. Origin of
continents and ocean.
Earthquakes - Distribution, causes,classification & effect of Earthquakes. Determination of location of
Epicentre of an Earthquake Seismic waves as indicaters of Earth’s interior. Seismic belts and their
relation to volcanic activity. Volcanoes — causes and formation of volcanoes, their Types, products &
distribution.

Unit - IV
Surface processes — Weathering, erosion and mass wasting. Soil profiles and pedogenesis.
Geological work of rivers, wind, glaciers, groundwater and oceans. Coral reefs — types, distribution
and origin

Unit-V
Geological Time Scale. Palaeomagnetism. Ice ages and past climates.
Concepts of geomorphology. Application of Geomorphology. Soil profile and pedogenesis.
Structure and evolution of Himalaya, Indogangetic alluvial plain and the Thar Desert.

Paper Il — Palaeontology

Duration : 3 Hours. Max. Marks : 45
Scheme:
Theory/ Nomenclature Hours Duration Max. Min.
Practicle per of exam Marks Marks
week

Paper-I Physical Geology &

Tectonics 2hrs 3hrs 45 48
Paper-II Palaeontology 2hrs 3hrs 45
Paper -1ll  Crystallography &

Mineralogy 2hrs 3hrs 45
Practicals Related to all the

three papers 6hrs 5hrs 65 24

Note: — Each Theory paper is divided into 5 units. The question paper is divided into three parts,Part
A,Part B and Part C. Part A (15 Marks) is compulsory and contain 1 question containing 10 parts (
Answer limit 50 words) two questions from each unit, each question is of 1.5 marks. Part B (15 Marks)
is compulsory and contains five questions with internal choice, one from each unit.Candidate is
required to attempt all five questions; each question is of three marks each (Answer limit 200 words).
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Part C (15 Marks) contains five questions one from each unit. Candidate is required to attempt three
questions; each question is of 5 Marks (Answer limit 500 words).

Unit -1
Palaeontology —its definition, divisions and history. Classification of organisms (Plants & animals).
Fossils and fossilization — Definition and morphology of fossils, their mode of preservation, and
significance of fossils. Elemenatry idea of organic evolution & Extinction. Evolution of life during
geological periods. Imperfaction of Geological records

Unit - I
Classification, morphology and geological distribution of: Graptoloidea, Corals (Actinozoa), Trilobita
and Echinoidea.

Unit - 1ll
Classification, Morphology of hard parts and geological distribution of: Brachiopoda, Lamellibranchia,
Gastropoda and Cephalopoda

Unit - IV
Micropalaeontology — collection, seperation and study of microfossils. Classification of micro-
fossils.Bacteria, Diatoms, Coccoliths. Protozoa (foraminifera-morphology, classification & geological
distribution; and elementary idea about Radiolaria, ostracods and Conodonts).

Unit-V
Palaeobotany — Introduction, classification of plants, non-vascular and vascular plants. Morphology of
plant fossils. Elementary knowledge of Gondwana flora. Vertebrate Palaeontology — classification of
Chordata, Dinosours and their extinction.
Class Mammalia- mammalian characters. Vertebrates fauna of Siwaliks of India. Evolutionary history
of Primates, Man, Horse and Elephant.

Paper Ill - Crystallography and Mineralogy

Duration : 3 hrs. Max. Marks : 45
Scheme:
Theory/ Nomenclature Hours Duration Max. Min.
Practicle per of exam Marks Marks
week

Paper-I Physical Geology &

Tectonics 2hrs 3hrs 45 48
Paper-Il Palaeontology 2hrs 3hrs 45
Paper -lll  Crystallography &

Mineralogy 2hrs  3hrs 45
Practicals Related to all the

three papers 6hrs 5hrs 65 24

Note: — Each Theory paper is divided into 5 units. The question paper is divided into three parts,Part
A,Part B and Part C. Part A (15 Marks) is compulsory and contain 1 question containing 10 parts (
Answer limit 50 words) two questions from each unit, each question is of 1.5 marks. Part B (15 Marks)
is compulsory and contains five questions with internal choice, one from each unit.Candidate is
required to attempt all five questions; each question is of three marks each (Answer limit 200 words).
Part C (15 Marks) contains five questions one from each unit. Candidate is required to attempt three
questions; each question is of 5 Marks (Answer limit 500 words).

Unit -1
Crystals, their external & internal characters. Fundamental laws of crystallography. Elements of
crystal symmetry, Millers and Weiss systems of notation. Classification of Crystal into systems.
Study of Crystal classes of Cubic System: Galena type, Pyrite type, Tetrahedrite type and their forms.

Unit -1l
Study of normal classes and their forms of following crystal systems: Tetragonal System, Hexagonal
System (Beryl type & Calcite type), Orthorhombic System, Monoclinic System and Triclinic System.
Crystal aggregates, Twinning- elements, classification and important twinning laws.

Unit -1l
Physical properties of minerals. Concept of Isomorphism, Pseudomorphism & Polymorphism.
Petrological microscope and its construction.Principles of optics as applied to the study of minerals —
shape, form, R.l., colour, pleochroism , birefringence, polarisation colour , extinction, Isotropic,
Anisotropic- uniaxial and biaxial characters of minerals.

Unit -1V
Study of rock forming minerals - other than silicates: Calcite, Dolomite, Magnetite, Hematite, ,
Gypsum, Apatite, Fluorite, Topaz & Corundum.Elementary idea about structure and classification of
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silicate minerals. Study of Chemical compositions, Physical & Optical properties, and occurrences of
rock forming mineral groups: Olivine, Garnet, Epidote, Tourmaline & Beryl.

Unit-V
Study of Chemical composition, Physical & optical properties, and occurrences of the following rock
forming mineral families: Pyroxene, Amphibole, Mica, Feldspar, Feldspathoid, Quartz and Zeolite.

GEOLOGY PRACTICAL
Duration : 5 hrs. Min. Pass Marks : 24 Max. Marks : 65
Scheme:
Theory/ Nomenclature Hours Duration Max. Min.
Practicle per of exam Marks Marks
week

Paper-I Physical Geology &

Tectonics 2hrs 3hrs 45 48
Paper-II Palaeontology 2hrs  3hrs 45
Paper -1l Crystallography &

Mineralogy 2hrs  3hrs 45
Practicals Related to all the

three papers 6hrs 5hrs 65 24
Distribution of Marks in Geology Practical Examination
Physical Geology 10
Palaeontology 10
Crystallography — Mineralogy 20
Field Work 05
Viva 10
Record 10

SYLLABUS OF PRACTICAL
(i) Palaeontology
Identification and description of following fossils in hand specimen — Foraminifera— Nummulities,
Assilina, Alveolina. Echinoidea—Cidaris, Hemiaster, Micrastar Brachiopoda — Rynchonella,
Terebratula, Productus, Spirifer. Lamellibranchia—Pecten Ostrea, Trigonia, Lima, Exogyra.Gastropoda
- Trochus, Murex, Voluta, Physa, Turritella, Conus.Ammonoidea —Phylloceras, Ceratites,
Perisphinctus, Bellemnites, Orthoceras. Nautiloidea —  Nautilus.Trilobita — Calymene, Phacops,
Agnostus, Trinucleus, Paradoxides. Graptoloidea — Monograptus, Diplograptus.Plant fossils —
Glossopteris, Gangamopteris, Vertibraria, Ptilophyllum.
Labelled Diagram of characterstic important fossils of different phylum and classes

(ii) Crystallography & Mineralogy-

Description and Identification of the following minerals in hand specimen and under microscope-
Quartz, Felspar, Muscovite, Biotite, Chlorite, Hornblende, Augite, Olivine, Garnet, Kyanite, Staurolite,
Sillimanite, Tremolite, Asbestos, Serpentine, Calcite, Dolomite, Magnetite, Hematite, Epidote,
Tourmaline, Beryl, Talc, Gypsum, Apatite, Fluorite, Topaz & Corundum. Drawing and description of
axes of crystal systems and symmetry elements of their classes. Drawing, description and
identification (of system, class & forms) of crystal models.Clinographic projection of crystals of Cubic
System. Determination of specific gravity of minerals.

(iii) Physical Geology

Preparation of charts & diagrams illustrating Physical Parameters of Earth, interior of Earth, Solar
system, Distribution of Land & Ocean. Earthquake, Volcano, Plate- Tectonism.

Important processes of erosion and weathering. Study of topographical sheets. Profile drawing.

(IV) Field Training- Field work for a period of about five days duration and a report thereon.
Books Recommended

1. Homes A — Physical Geology. (Thomas Nelson Sons, London).

2. Spencer — Basic concepts of Physical Geology.

3. Datta A.K. — Physical Geology. (A.K. Bos 38 Road, Ranchi).

4. Read, H.H — Elements of Mineralogy (C.B.S. New Delhi).

5. Ford, W.E. — Dana’s Text books of Mineralogy : (Asia Publishing
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House).

6. Woods,— Invertebrate Palaeontology. (CBS Pub. and Distri., New
Delhi)

7. Moore, R.C., Lalicker, C.G. & Fisher, A.C. — Invertebrate fossils
(McGraw Hill).

8. Jain, P.C. and Anantha Raman, M.S. — Palaeontology — Evolution of
Animals & Distribution (Vishal Publishers, Delhi).

10. P.K. Mukherjee-Text book of Geology

11. Parbeen singh - Engineering and General Geology
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10. GEOGRAPHY

Scheme

Two papers Mini pass marks: 54 Maxi marks: 150
Paper-I 3 hours duration 75 marks
Paper- Il 3 hours duration 75 marks
Arts & Science Practical :

Arts Mini pass marks: 18 Maxi marks: 50
Science Mini. pass marks: 18 Maxi marks: 50

PAPER I: PHYSICAL GEOGRAPHY

Note: The question paper will be divided into three sections.

Section A shall contain 10 questions in all (two questions from each unit). Each question shall carry 2
marks. All 10 questions are compulsory. Section B shall contain 10 questions in all (two questions
from each unit). Candidates have to attempt 5 questions by selecting 1 question from each unit. Each
question shall carry 5 marks. Section C shall contain 5 questions (one from each unit). Candidates
have to attempt any three questions. Each question shall carry 10 marks.

UNIT-I

(a) Solar system, Origin of the Earth: Nebular hypothesis, tidal hypothesis, Big Bang theory.
(b) Physical and chemical state of the interior of the earth: structure and zone.

(c) Alfred Wegner’s theory of continental drift.

(d) Plate tectonics.

(e) Isostasy.

(f) Theories of mountain building.

UNIT-1I
) Rocks: their types and characteristics.
) Weathering and soil formation.
) Earth movements: diastrophism- faults and folds.
) Earthquakes.
e) Volcanoes: causes and landforms.
UNIT-lII
) Cycle of erosion- W.M. Davis and Walter Penk.
) Fluvial landforms.
) Karst landforms.
) Glacial landforms.
) Aeolian landform.
f) Coastal landforms.
UNIT-IV
) Composition and layers of atmosphere.
) Insolation and heat budget.
) Temprature.
) Pressure and winds.
) Jet stream.
) Air masses and fronts.
g) Cyclones- tropical and temperate.
h) Climatic types, Koeppen’s climatic classification.
UNIT-V
) Configuration of ocean bottom.
) Distribution of temperature and salinity in oceanic water.
) Ocean currents and tides.
) Marine deposits.
e) Coral reefs and Atolls: types and their origin according to Darwin,
Murray and Daly.

Books recommended:

1. Monkhouse,F.J.: Principles of Physical Geography, Hodder &Stoughton, London,1960.

2. Sharma, R.C. & Vatal M,: Oceanography to Geographers, Chetanya Publishing House,
Allahabad, 1970.

3. Singh, Savindra: Physical Geography, Prayag Pustak Bhavan, Allahabad.

4. Small, R.J.: The study of landforms, McGraw Hill, New York,1985.

5. Steers J.A.: The Unstable Earth, Kalyani Publishers,New Delhi.

6. Strahler, A.N.: Modern Physical Geography, John Wiley, Revised 1992.
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7. Thurman,H.B.: Introductory Oceanography, Charls Webber, E Memi Pub. Co. 1984.

8. Trewartha G.T.: An Introduction to Climate, McGraw Hill, New York, 1980.

9. Wooldrige, S.\W. & Morgan , R.S.: The Physical basis of Geography- An outline of
Geomorphology, Longman, 1959.

10. V.S. Chouhan & Alka Gotam: Physical Geography(Hindi), Rastogi Publication, Meerut.

PAPER II: RESOURCES AND ENVIRONMENT

Note: The question paper will be divided into three sections.
Section A shall contain 10 questions in all (two questions from each unit). Each question shall carry 2
marks. All 10 questions are compulsory. Section B shall contain 10 questions in all (two questions
from each unit). Candidates have to attempt 5 questions by selecting 1 question from each unit. Each
question shall carry 5 marks. Section C shall contain 5 questions (one from each unit). Candidates
have to attempt any three questions. Each question shall carry 10 marks.

UNIT-I
Meaning, nature and components of resources & environment, Resources and environment interface.
Classification of resources: renewable and non-renewable, biotic (forests, wild-life, livestoch, fisheries
and agricultural crops), and abiotic (water, land and minerals).

UNIT-II
Distribution and utilization of minerals and energy resources- their economic and environmental
significance, Types and distribution of forests, flora, fauna and fisheries- their economic and
environmental significance.

UNIT- 11l
Major soil types and their distribution; problems of soil erosion ans soil conservation. Distribution and
utilization of water, water harvesting- need, forms of water, ground water- utility, storing rain water for
direct use, economic and environmental significance.

UNIT-IV
Classification of environment: Natural and Human. Man- environment inter-relations with respect to
population size, types of economy and technology. Environmental pollution — water, air, noise and
radioactivity- causes, impact and measures.

UNIT-V
Environmental management: Forest, soil and wild life and its awareness; environmental education,
problems and its planning, deforestation, Global warming.
Books Recommended:
1. Agrawal, A. et al. : The Citizen’s Fifth Report , Centre for Science and Environment, New Delhi,
1999.
Alexander, J.W.: Economic Geogrphy, Prentice Hall of India Ltd., New Delhi, 1988.
Allen, J.L.: Students Atleas of Environmental Issues, Duskhin Pub., 1997.
Brown, L.R.: In the Human Interest; East-West Press, New Delhi, 1976.
Global Environmental Outlook, Earthscan, London, 2000.
Janaki, VA: Economic Geography, Concept Pub. Co. New Delhi, 1985.
Leonge, G.C. and Morgan GC : Human and Economic Geography, Oxford University Press,
London, 1982.
8. Simmons, I.G. : The Ecology of Natural Resources, Edward Amold, London, 1974.
9. V.K. Srivastava: Paryavaraniya Bhoogol avm Paristhitiki Vikas, Vasundhra, Gorakhpur.
10. Savinder Singh: Paryavarniya Bhoogol, Prayag Pustak Bhavan, Allahbad, 1994.
11. B.S.Negi: Sansadhan Bhoogol, Rastogi Prakasan, Meerut.
12. N.R. Kaswan: Manav aur Paryavaran, Malik & Co. Jaipur
13. R.K. Gurjar, B.C. Jat : Paryavaran Bhoogol, Panchsheel Prakasan, Jaipur.

NoorWD

PRACTICAL
Scheme: 6 periods per week per batch of 40 students.
Arts & Science Practical :

Arts Mini pass marks: 18 Maxi marks: 50

Science Mini pass marks: 18 Maxi marks: 50

Distribution of marks: Arts Science

1. Lab work 2 hrs duration 18 18

2. Field survey & viva-voce 2 hr duration 8+4=12 8+4=12

3. Record work & viva- voce 2 hr duration 8+4=12 8+4=12

4. Project work & viva- voce 6+2=08 6+2=08
Total 50 50
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Note: Three exercises to be attempted out of five exercises and 40 candidates be examined in one

batch.

CONTENTS:

1. Scale- Plain, Diagonal and Comparative.

2. Enlargement, Reduction and Combination of Maps.

3. Methods of representation of relief- Hachures, Hill shading, Layer tint, Contours. Relief features-
types of slopes, valleys, waterfall, gorge,meanders, plateaus, conical hill, ridge, saddle & pass to
be drawn with the help of contours shown in topographical sheets of different physiographic
regions, Profile drawing.

4. Study of topographical sheets, scheme of Indian sheets.

5. Chain and tape survey.

6. Study of a village, based on socio- economic field survey. Report will be prepared by the students
separately.

7. Mean, Median,Mode, and Standard deviation.

Books recommended:

Monkhouse, F J & Wilkinson, H R : Maps and Diagrams, Methuen, London, 1994.

Singh, R L: Elements of Practical Geography, Kalyani Publishers, New Delhi.

J.P. Sharma: Prayogatmak Bhoogol ki Rooprekha, Rastogi, Meerut.

Mamoria C B & Jain S M : Prayogatmak Bhoogol, Sahitya Bhavan Agra.
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11. DEFENCE AND STRATEGIC STUDIES
SCHEME OF EXAMINATION:
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General Instructions:

1. There shall be two theory papers of 75 Marks each and Practical of 50 marks. The candidate will
be required to pass in theory and practical separately.

2. Each theory paper will require four teaching periods of 60 minutes or six teaching period of 45
minutes for both papers per week.

3. Practical papers will require 4 period of 45 minutes or 3 periods of sixty minutes per week for a
batch of 20 students.

4. Each paper will contain three parts- Part-A will have 10 questions, these will be compulsory.
Answers of these questions are limited upto 50 words each. Each question carries 2 marks. Part-B
will have 7 questions out of which five questions are to be attempted. The answer of each question
shall be limited upto 200 words. Each question carries 5 marks. Part-C will have total 4 questions out
of which two questions are to be attempted. The answers of each question shall be limited upto 500
words. Each question carries 15 marks.

Scheme:

Paper | 3Hrs Max. Marks 75 Min. Pass Marks 27

Paper I 3Hrs Max. Marks 75 Min. Pass Marks 27

Practicals 3Hrs Max. Marks 50 Min. Pass Marks 18

PAPER-l FUNDAMENTAL OF DEFENCE AND STRATEGIC STUDIES
Duration : 3 Hrs. Max. Marks: 75
UNIT-I
a) Definition of defence and strategic Studies

)
b) Sources of studies

) Relation of other subject with defence and strategic studies as — Political Science, Economics,
Geography, Psychology, Sociology, History, Science and Technology.
d) Utility of the subject in present scenario.

UNIT-II

a) Military system of Vedic and Epic period
b) Comparative study of Indo-Greek Art of War with special reference to the battle of Hydaspus 326

¢) Mauryan Military System.
UNIT - 1l
) Kautilya’s Philosophy of War
b) Military Systems of the Gupta and Harsh Period
) Rajputs and Turk Pattern of Warfare with special reference of the battle of Tarrain (1192 A.D.)
UNIT - IV

a) Military system of the Mughal period and First Battle of Panipat (1526 A. D.)
b) Military System of Maratha and guerrilla warfare of Shivaji.
c) Third Battle of Panipat (1761 A. D.)
UNIT -V

a) Military System of Sikh’s of 18" Century
b) War technology under Maharaja Ranjeet Singh
c) Reorganization of Indian Army under the Crown.
Books Recommended:
1. Das ST : Indian Military, its History and Development.
2. Majumdar : The Military System in Ancient India
3. SardesaiG S : New History of the Maratha
4. SaxenaKML : The Military System of India
5. MajumdarB N : Military System of the Sikhs
6. Major A. David :Indian Art of War
7 < U9 U I © o MRd BT 9= gfoeN |
8 S Td. @. s D 9RAE S e |
9 Sf IR UTey U R
10 Sl oot Rig D RAE S e |
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Military System in ancient India: B. K. Majumdar

Indian Art of war: Major Alfread Daylol

Indian Army Through the Ages: Col. Gautam Sharma
Ancient India: V. D. Mahajan

Decisive Battle of Indian History: Col. Maleson

War in Ancient India: Prof. B. R. Ram Chandra
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PAPER -1l INDIAN MILITARY ADMINISTRATION
Duration : 3 Hrs. Max. Marks: 75
UNIT - 1
) Organization and role of Indian Defence forces.
b) Organization, Role, Aim and Importance of Second line of Indian
Defence.
¢) National Cadet Corps: Aims, Role, Organization and Importance.
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Civil Defence: Aim, Role, Organization and Importance.
UNIT -1
Lesson Learn from Indo-Pak War (1947-48 A.D.)
Lesson Learn from Sino-Indo Conflict (1962 A.D.)
Lesson Learn from Indo-Pak War (1965 A.D.)
Lesson Learn from Indo-Pak War (1971 A.D.)
Lesson Learn from Kargil War (1999 A.D.)
UNIT - 1ll
Head Quarter (H.Q.) and Organization of Indian Army
Fighting Forces and Administrative Institutions
Functions of Indian Army during War and Peace period
Types of tanks in Indian Army

L2000

200

UNIT - IV
Head Quarter (H.Q.) and Organization of Indian Navy.
Operation and Administrative Commands of Indian Navy.
Modern ships of Indian Navy.
Functions of Indian Navy during War and peace period.

[e Moo Y
=2

UNIT -V
Head Quarter (H.Q.) and organization of Indian Air Force
Commands and formations of Indian Air Force
Modern aircraft of Indian Air Force
Functions of Indian Air Force during War and peace periods
ooks Recommended :
Indian Arms Forces: Jaswant Singh
Indian’s Defence Organization and Administration: Brig. Rajender
Singh
The Naval Defence of India: K. P. Vaidya
Air Power in War: Lord Toder Holder
Defence Organization in India: H. L. Venkateswaran
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PRACTICAL
DEFENCE AND STRATEGIC STUDIES
Duration : 3 Hrs. Max. Marks: 50

Introduction of topography map and its utility in army
Grid system: Four figure reference, six figure reference and eight figure reference
Military and geographical conventional signs
Scale: Simple and time scale
Liquid prismatic compass: Use and its type
Service protector: Use and importance
Bearing and conversion of Bearing
Map setting with the help of compass
Utility of compass
10 Finding positions on the map
Note: Practical written test 30 marks, record and viva voce 10-10 marks each:
Recommended Books:
1 a9 AT — 799 TR
U A= fase — Sf U &, @81, At YT, Sieler
TR S S0 fasm — . 0. g, ¥Rd e HiiR, 3reiiTe
RIS =1 9 — &, U, slarad, a=uare f$ul, 81y
A ) Ufdeda — R < fas

Practical Military Science - B.N. Maliwal
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Practical Military Science - B. N. Maliwal

(o) I &, BEF “ ROV ]

12. COMPUTER APPLICATION

Scheme of Examination

1. PASS CRITERIA

For a pass in the examination, a candidate is required to obtain at least 36% in each paper (Theory,
Practical and Project) and 36% marks of total aggregate marks of theory and practical papers

separately.

1. CLASSIFICATION OF SUCCESSFUL CANDIDATE
Division Total Marks
First Division 60% and above
Second Division Above 48% and below 60%
Pass Above 36% and below 48%
Fail Below 36%

3. INSTRUCTIONS TO PAPER SETTER

The question paper contains 3 sections. Section-A consists of 10 questions (2 questions from each
unit of syllabus). Section-B consists of 10 questions (2 questions from each unit of syllabus).
Section-C consists of 5 questions (1 question from each unit of syllabus). The word limit of part A, B
and C are 50, 200 and 500 respectively

4. BACKLOG As per University Norms

5. WORKLOAD

At least 3 classes for theory class and 3 classes for practical lab should be assigned per week for
each paper.

6. INSTRUCTIONS FOT PRACTICAL EXAMINATION Each practical exam is to be conducted by
two examiners one External and one Internal Examiner. External examiner should be senior lecturer
from jurisdiction of other universities. Question paper of Practical Examination will be prepared by
External Examiner. Students have to perform exercise on computer. Exercise must be written in
answer books in proper documentation. Marks distribution for Practical of 70 marks is as under

a) Four Exercise of 10 marks each 40 Marks
(Logic 04, Execution 03, Documentation 03)
b) Viva-Voce 20 Marks
c) Laboratory Exercise File 10 marks
Examination Scheme 2020
Paper Paper Name Lec/ Total Exam Max. Mini.
code (Theory) week week Hrs. Marks Pass
Marks
(36%)
Theory Papers
Paper | Computer
Fundamentals
& PC Software 3 1 3 65 23
Paper Il Database
Management
System 3 1 3 65 23
Total of Theory Papers
(PAPER 165 + PAPER Il 65) 130 47
Practical Papers
Practical 3 3 70 25
Total of Practical Papers 70 25
Grand Total 200

PAPER - |1 - COMPUTER FUNDAMENTALS & PC SOFTWARE
Scheme of Examination
Maximum Marks: 65 Duration: 3 Hours
Minimum Passing Marks: 23
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The question paper contains 3 sections. Section-A consists of 10 questions (2 questions from each
unit of syllabus). Section-B consists of 10 questions (2 questions from each unit of syllabus). Section-
C consists of 5 questions (1 question from each unit of syllabus).
The word limit of part A, B and C are 50, 200 and 500 respectively.

Unit -1
Historical Evolution of Computers, Characteristics of computer, Classification of Computer, Modern
Computer & its Application; Block diagram and Components of Computer System, Central Processing
Unit, Memory Unit, Microprocessor; Interconnecting the Units of a Computer, Inside a Computer
Cabinet; Functions and Characteristics of Various commonly used Input/Output Devices; Start-up
Process (Booting), Specification of a Desktop and Laptop currently available in the market
(Processor, motherboard, memory, interface & capacity of HDD & DVD drives, I/O ports etc).

Unit -1
Need & Types of Software: System & Application software; Programming Languages: Machine,
Assembly, High Level, 4GLs, Assemblers, Compilers and Interpreter; Objectives of Operating System,
Concept of CUI & GUI; Installation of Windows Operating System, Installation of Printer and Other
Software Packages such as Ms Office etc; Backup and Restore Operations. Features of Windows;
Various versions of Windows, Desktop, Explorer, Searching, Recycle Bin, Setting common devices
using Control Panel, System Tools, Disk cleanup, defragmentation, scanning for virus, Windows
Accessories.

Unit -1l
Features of Word Processor: Create, edit, store, print documents, Navigation of documents, cut, copy
& paste, Find & replace, Different Page Views and layouts, Alignment, formatting features, Tabs &
Indents, Inserting tables, pictures, hyperlinks, Spell checking, Macros, Mail merge, Template,
Wizards, Overview of Index and Tables. Importing and exporting to and from various formats.

Unit - IV
Features of Spreadsheet: Creating, saving, editing, moving around a worksheet, workbook; Inserting,
deleting navigation in worksheets, Working with Formula, Cell reference, Functions (Financial,
Database, Maths, Trigonometric, Statistical etc); Creating, editing, selecting and naming range.
Format Feature, Changing alignment, Character styles, Date Format, Border & Colors etc. Previewing
& Printing a worksheet, Goal Seeks, Pivot Table, Creating Charts & Graphs. Database in worksheet,
Data organization- what-if analysis, Macro, Linking and embedding.

Unit-V
Power Point Presentation Package: Creating Presentation, Different presentation templates, Setting
backgrounds, layouts, Customizing, Formatting a presentation, Adding Graphics and effects to the
presentation, Printing Handouts, Generating standalone presentation viewer.
Suggested Readings
1. Computer Fundamental By P.K. Sinha (BPB Publications)
2. Upgrading and Repairing PCs By Scott and Mueller, Techmedia, New Delhi
3. Rapidex MS Office By Vikas Gupta (Pustak Mahal)
4. Absolute Beginners Guide to Computer Basics By Miller M, Pearson Education,
5. Fundamentals of Computers By Balagurusamy E, Tata McGraw-Hill By Wiley INDIA

PAPER - Il - DATABASE MANAGEMENT SYSTEM
Scheme of Examination
Maximum Marks: 65 Duration: 3 Hours

Minimum Passing Marks: 23
The question paper contains 3 sections. Section-A consists of 10 questions (2 questions from each
unit of syllabus). Section-B consists of 10 questions (2 questions from each unit of syllabus). Section-
C consists of 5 questions (1 question from each unit of syllabus). The word limit of part A, B and C are
50, 200 and 500 respectively.

Unit |
Data, Data Processing, Merits and demerits of file organisation. Database Overview, Purpose of the
Database system, File systems Vs. Database Systems, View of Data: Data Abstraction, Instances,
Schema, Data Models: Overview of Network, Hierarchical, and Relational Model, Database
Architecture and Administrators, Codd’s Rules.

Unit Il
ER Model: Basic Terminology, Entity, Entity sets, attributes and keys, Relation and Relationship sets,
Entity-Relationship Diagram, Weak and Strong entity types, Features of E-R Model, Specialization,
Generalization Aggregation, Creating table from ER diagram. Basic Concept of Normalization up to
BCNF.
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Unit Il
Implement Database concepts using Access, Creating Tables, Data Types, Entering Data, Table
Design, Indexing, Importing Data, Operators and expressions, expression builder, various functions of
Access, Import and Export Table, Creating Queries, Setting Relationship between Tables, Creating
Forms, Controls and components of form, Master table and transaction table. Join property, various
join options available in access, Creating & Printing Reports.

Unit IV
Query Languages: DDL, DML, DCL, Introduction to SQL, Data Types, Basic SQL commands like
Create, Alter, Drop, Truncate, Insert, Update, Delete etc, Basic SQL Queries, Union, Intersect and
Except, Nested Queries.

Unit vV
Transaction management and Concurrency control, Transaction management: ACID properties,
serializability and concurrency control, Lock based concurrency control (2PL, Deadlocks),Time
stamping methods, optimistic methods, database recovery management.
Suggested Readings
1. Database Management System By A. Silberschatz, Henry F.Korth, S. Sudershan (McGraw-Hill)
2. An Introduction to Database System By C.J. Date (Addision Wesley)
3. Fundamentals of DBMS By Gupta, Dhillon, Magho, Sharma (Lakhanpal Publishers)
4. Teach yourself Access. Sieglel, BPB
5. Introduction to Computer Data Processing and System Analysis By V K Kapoor (Sultan Chand

and Sons)
13. BIOTECHNOLOGY (VOCATIONAL)
Scheme:
Theory Duration Max. MarksMin. Marks Paper | Computational
Biology & Biostatistics 3hrs 45
Paper Il Cell Biology &
Genetics 3hrs 45 48
Paper lll Biochemistry
& Biotechniques 3hrs 45
Practical based on
paper L1111 5hrs 65 24

PAPER - | COMPUTATIONAL BIOLOGY & BIOSTATISTICS

NOTE: There shall be three (3) sections in the question paper.
Section A (15marks) shall consist of 10 questions two from each Unit. Each question shall be of 1.5
marks. The candidate is required to answer all the questions. The answers should not exceed 50
words.
Section B (15marks) shall consist of 5 questions (two from each unit, with internal choice). Each
question shall be of 3 marks. The candidate is required to answer all 5 questions. The answers should
not exceed 200 words.
Section C (15 marks) shall consist of 5 questions, one from each Unit. Each question shall be of 5
marks. The candidate is required to answer any three questions. The answers should not exceed 500
words.

Unit |
Introduction to computers: Hardware and Software, binary number system, flowcharts and
programming techniques. Introduction to data structure and database concepts. Perverse software’s
(viruses).

Unit Il
Introduction to M.S. Office software (M.S Word, Excel, Corel Draw) and presentation software
(PowerPoint). Introduction to Internet and its application ( Local Area Network and Wide Area
Network).

Unit Il
General account of Biostatistics: Definition, historical perspective, role and scope in Biosciences,
terms and symbols used in statistics. Sample and sampling, merits and demerits of sampling,
methods of samplings, Frequency distribution, bar diagrams, Histogram.

Unit IV
Measures of central tendency and partition: Values, types, mathematical averages, averages of
position. Measures of dispersions: Mean , mode, median, standard deviation, and variance. Test of
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significance: significance of difference of means, standard errors of mean, standard deviation.
Introduction, definition, formula and application of Z/F test, student t-test, Chi-square test.

Unit vV
Introduction to Bioinformatics: Role of computers in taxonomy, microbiology, computation of mean,
variance and standard deviation, t- test, bubble sort, introduction to nanotechnology.

PAPER - Il CELL BIOLOGY & GENETICS

NOTE: There shall be three (3) sections in the question paper.
Section A (15marks) shall consist of 10 questions two from each Unit. Each question shall be of 1.5
marks. The candidate is required to answer all the questions. The answers should not exceed 50
words.
Section B (15marks) shall consist of 5 questions (two from each unit, with internal choice). Each
question shall be of 3 marks. The candidate is required to answer all 5 questions. The answers should
not exceed 200 words.
Section C (15 marks) shall consist of 5 questions, one from each Unit. Each question shall be of
5marks. The candidate is required to answer any three questions. The answers should not exceed
500 words.

Unit |
Historical aspects: cell size and shape, cell theory. Prokaryotic and eukaryotic cells. Ultra structure
and function: Plasma membrane, cell wall, golgi apparatus, mitochondria, chloroplast, rough &
smooth ER, vacuoles, ribosomes, lysomsomes, peroxysomes and nucleus.

Unit Il
Cell cycle and cell division: cell motility (Cilia and flagella of prokaryotes and eukaryotes), mitosis and
meiosis, structure and function of chromosomes ,euchromatin and heterochromatin, chromosome
banding, lampbrush and polytene chromosome.

Unit Il
Nucleic acids, fine structure of gene (coding and non coding sequences), gene concept, one gene
one enzyme hypothesis,Mendalism: monohybrid and dihybrid crosses, gene concept, interaction of
genes: incomplete dominance, codominance, epistatis, complementary genes, duplicate genes,
polymeric genes, multiple alleles, lethal genes, polygenes.

Unit IV
Genetic code and mapping, linkage, crossing over, synaptonemal complex, extrachromosomal
inheritance (episome, mitochondria and chloroplast), chromosomal aberrations, mutations.

Unit vV
Genetic basis of sex determination, sex linked inheritance, autosomal inheritance of dominant and
recessive traits, autosomal anomalies (Down’s syndrome, Edward’s syndrome), sex chromosome
anomalies ( Klinefelter's syndrome, Turner's syndrome), Biology of cancer (oncogenes and tumor
suppressor genes).

PAPER - lll BIOCHEMISTRY AND BIOTECHNIQUES

NOTE: There shall be three (3) sections in the question paper.
Section A (15marks) shall consist of 10 questions two from each Unit. Each question shall be of 1.5
marks. The candidate is required to answer all the questions. The answers should not exceed 50
words.
Section B (15marks) shall consist of 5 questions (two from each unit, with internal choice). Each
question shall be of 3 marks. The candidate is required to answer all 5 questions. The answers should
not exceed 200 words.
Section C (15 marks) shall consist of 5 questions, one from each Unit. Each question shall be of
S5marks. The candidate is required to answer any three questions. The answers should not exceed
500 words.

Unit |
Chemical foundations of biology: pH, acids, bases, buffers, structure of atoms, molecules, bonds
(lonic, covalent and hydrogen), classes of organic compounds & functional groups.

Unit Il
Amino Acids and Proteins Introduction, Classification Optical isomerism, chemical properties, Acid-
base properties- polyionic nature, zwitter ions, Peptide bond formation and properties, Classification
of proteins. Levels of protein structure (brief mention of primary, secondary, tertiary & quaternary
structures, Denaturation of Proteins.  glycoprotein and peptidoglycans.
Lipids: Introduction ,Structure, types properties, Functions and metabolism (a oxidation, B oxidation )
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Unit Il
Enzymes and coenzymes (activators & inhibitors), isoenzymes allosteric enzymes, ribozyme,
abzyme, various uses of enzymes (food processing, medicines, diagnosis, production of new
compounds).

Unit IV
Basic principles & application of various biotechniques: Separation techniques (filtration,
centrifugation, density gradient, chromatography- PC, TLC, GLC, HPLC), biomolecules quantification
(colorimetry, photometry, nephelometry, flame photometry, Visible, UV & atomic absorption
spectroscopy).

Unit vV
Physical techniques in protein, nucleic acids & polysaccharide structure analysis (IR , NMR, LASER,
Raman spectroscopy, Fluorescence spectroscopy, X-ray crystallography), fractional precipitation (gel
filtration, gel electrophoresis, northern, western, & southern blotting), microscopy (phase contrast,
Scanning Electron Microscope ‘SEM’ and Transmission Electron Microscope ‘TEM’)

SCHEME OF PRACTICAL EXAMINATION
Practical Based on Theory Papers.

Time: - 5hrs Maximum Marks : 65  Minimum Marks : 24
Combined Practical Marks
1. Exercise of Cell Biology [10]

2. Genetics problem [05]
3. Biostatistics problem [05]
4. Computer exercise [05]

5. Biochemical test & Enzyme activity [10]

6. Exercise in Bio-technique [05]
7. Spots (Five) [10]

8. Viva-voce [05]

9. Practical Record [10]

List of Practical Exercises
Exercises in Biostatistics

1. Bar Diagram 2. Histogram

3. Mean 4. Mode

5. Median 6. Standard error
7. Null-hypothesis 8. Chi2 test.

Exercises in Computational blology

1. Type a letter or paragraph in M.S. Word Formatting by font size, Change font style, Bold, under
line.

2. Alignment, Insert Page number, Footer, Header, Making tables, Creating tables, Sorting table.

3. Merge cells, Format tables.

4. Make a Data sheet, sorting, addition, formula writing , Cell address, Graphs

5. Making slides in Power point, Animation in slides.

Exercises in Cell blology and Genetics

1. Study mitosis in onion root tip by using temporary acetocarmine stain.

2. Study meiosis in flower bud.

3. Study cell permeability (crenation and heamolysis) in mammalian RBC.

4. Prepare temporary slides of mitochondria in buccal smears by vital staining.

5. Determine blood group of human blood sample.

6. Problems based on gene interactions, multiple alleles, sex- linked inheritance.

Exercises in Biochemistry

1. Preparation of standard solution of acids and bases.

2. Molisch test for carbohydrate.

3. Fehling test for carbohydrate.

4. Benedict’s qualitative test for reducing sugars.

5. Lead acetate test for carbohydrate.

6. lodine test with given carbohydrate solution.

7. Biuret test (group test for protein).

8. Test amino acid with ninhydrin

9. Determine pH of a solution using pH meter.

10. Demonstrate catalase activity.
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11. Demonstrate salivary amylase activity.
12. Solubility test for lipids.
13. Grease-spot test for lipids.
Exercises in Bio-techniques
1. Separation using filtration, centrifugation, density gradient, chromatography.
Spotting
- Mouse, C.P.U., C.D., Floppy, Keyboard, Monitor.
- Prokaryotic cell, Plant cell, Animal cell, Bacterial cell, Mycoplasma,
Cyanobacteria, Microscope.
- Electrophoresis, Chromatography, Centrifuge, Spectrophotometer, Water Bath
References
Computational Statistics, Rao, MJM, Himalaya Publishing House
Biostatistics, Arora and Malhan, Himalaya Publication
Statistics, S. P. Gupta, Rastogi Publication
Computer Fundamentals, Pradeep K. Sinna et al, BPB Publications
Essential of Cytology, Powar, C. B., Himalaya Publishing House
Essential Cell Biology, Alberts, Bray Johnson Lewis, Raff, Robberts, Walter, Panima Publications
Genetics, B. D. Singh, Himalaya Publication
Genetics, Veer Bala Rastogi, Rastogi Publication
. Principles of Biochemistry, Lehninger A. L., Nelson D. K. and Cox M. M., CBS Publishers &
Distributors, New Delhi.
10. Fundamentals of Biochemistry, J. L. Jain, Sanjay Jain & Nitin Jain, S. Chand
11. Biochemistry (Chemistry of Life), David T. Plummer, Mc Graw Hill Book Company
12. Cell and Molecular Biology, E D de Roberties & E M F de Roberties
(Jr) Lippincott Williams & Wilkins, Phiadalphia
13. Introduction to plant biochemistry, T W Goodwin and E | Mercer. Pergaman Press, Oxford, NY,
Toronto, Sydney, Paris, Frankfurt.
14. Principles and Techniques of Practical Biochemistry, K Wilson and J Walker (eds.) Cambridge
Univ. Press.
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14. MICROBIOLOGY
SCHEME OF EXAMINATION
1. PASS CRITERIA
For a pass in the examination, a candidate is required to obtain at least 36 % in each
paper (Theory and Practical) and 36 % marks of total aggregate marks of theory and
practical papers separately.
2. CLSSIFICATION OF SUCCESSFUL CANDIDAATES

Division Total Marks

First Division 60% and above

Second Division Above 48 % and below 60 %
Pass Above 36 % and below 48 %
Fail Below 36 %

3. INSTRUCTIONS TO PAPER SETTER

The question paper contains 3 sections. Section-A consists of 10 questions (2
questions from each unit of syllabus). Section-B consists of 10 questions (2 questions
from each unit of syllabus with internal choice). Section-C consists of 5 questions (1
question from each unit of syllabus). The word limit of part A, B and C are 50, 200 and
500 respectively.

4. BACKLOG

As per University Norms

5. WORKLOAD

At least 3 hrs theory and 3 hrs practical slot should be assigned per week for each
paper.

6. INSTRUCTIONS FOR PRACTICAL EXAMINAATION

Each practical exam is to be conducted by two examiners one External and one
Internal. External examiner should preferably be a senior lecturer from any Indian
recognized University or its affiliated college. External Examiner will prepare question
paper of Practical Examination Students have to perform the given exercises. Exercise
must be written in answer books | proper documentation.

Marks distribution for Practical of 65 marks is as under-
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Part | & Il Part Il

Three Exercises of 10 marks each 30 marks 30 marks
For B.Sc. Part |
Exercise Students

Regular Ex.
1. Culture, Staining and identification
of non pathogenic and pathogenic

bacteria 10 15
2. ldentification of Fungal and algal Microbes 10 10
3. (a) Determination of Glucose/Proteins/fats 05 10
(b) Enumeration of bacteria 05 05
4. Spotting -(10) 15 15
5. Viva-Voce 10 10
6. Practical Record 10 -
Total 65 65
Teaching and Examination scheme for
Bachelor in Microbiology
Session 2018-19 Examination 2019
Part-I
Paper code Paper Name Lect/ Exam Max Min.
week Hrs Mrk Pass
Marks
(36%)
Theory Papers
BSCM 101 General Microbiology 3 3 45 16
BSCM 102 Microbial Structure and
Growth 3 3 45 16
BSCM 103 Microbial Biochemistry 3 3 45 16
Aggregate 48
Practical
Practical Based on
Paper I,Il and Il 5 65 24
Grand Total 200 72

BSCM 101: GENERAL MICROBIOLOGY

Scheme of Examination
The question paper is divided into three Sections: A, B & C. Section A will consist of 10 questions (2
questions from each unit). Section B will consist of 10 questions (2 questions from each unit with
internal choice). Section C will consist of 5 questions (1 question from each unit)
Maximum Marks : 45 Duration : 3 Hrs
Minimum Passing Marks : 16

Unit-I
History of Microbiology, Origin and evolution of life, Contribution of Pioneers with
special reference to Leeuwenhoek, Pasteur, Jenner and Koch, Contribution of Indian
microbiologists.

Unit-1l
Scope of Microbiology, Microbiology of human health (short description of causal
agent, pathogenesis and diagnosis of Typhoid, Cholera, Influenza, Herpes, Malaria and
Ringworm), General account of beneficial and harmful Microbes.

Unit-111
Prokaryotic and Eukaryotic cell, Classification of bacteria: phylogenetic and phenetic
classification, numerical taxonomy, Hierarchical taxa, Nomenclature and taxonomy of
bacteria, , General account of cyanobacteria and archaebacteria.

Unit-1V
General properties of virus, Classification of virus, ICTV-scheme for viral classification
based on genome, morphology and host properties, Identification of Viruses, General
account of bacteriophages: structure, replication and transmission.

Unit-V

MGSU Syllabus B.Sc. I_II_I11/55



Classification and general account of algae, Structure and reproduction of,
Euglina,Volvox, Laminaria and Fucus. Classification and general account of fungi,
Structure and reproduction of Slime moulds, Mucor, Synchytrium, Curvularia,
Aspergillus,Penicillium.

BSCM 102: MICROBIAL STRUCTURE AND GROWTH

Scheme of Examination
The question paper is divided into three Sections: A, B & C. Section A will consist of 10 questions (2
questions from each unit). Section B will consist of 10 questions (2 questions from each unit with
internal choice). Section C will consist of 5 questions (1 question from each unit)
Maximum Marks : 45 Duration : 3 Hrs
Minimum Passing Marks : 16

Unit-I
Structure and organization of bacteria, Capsule, cell wall, cytoplasmic membrane,
nucleoid, Ribosome, endospores, cytoplasmic inclusions, flagellum, pilli, protoplast and
spheroplast, binary fission. Gram positive and negative bacteria, staining techniques;
simple and differential.

Unit-ll
Structure of viruses, symmetry, nucleocapsid, envelop, nature of nucleic acids in
viruses, general methods for cultivation of viruses, Viroids and Prions.

Unit-111
Microbial Growth and multiplication; Growth curve and kinetics of bacteria,nutritional
requirements, culture media, factors affecting growth; Physical and chemical
measurement of Microbial growth. Chemostat and turbidostat.

Unit-1V
Nucleic acid; types, structure and function.Plasmids;col,F and R plasmid. Transposons.
Types of DNA; A,B,Z. Types of RNA; mRNA, tRNA, rRNA.

Unit-Vv
Pure cultures of bacteria, isolation methods, control of growth of microorganisms,
Sterilization, disinfection, antisepsis, Physical and chemical methods of control,
autoclave, hot air oven techniques, antibiotics etc and preservation of microbial
culture.

BSCM 103: MICROBIAL BIOCHEMISTRY

Scheme of Examination
The question paper is divided into three Sections: A, B & C. Section A will consist of 10 questions (2
questions from each unit). Section B will consist of 10 questions (2 questions from each unit with
internal choice). Section C will consist of 5 questions (1 question from each unit)
Maximum Marks : 45 Duration : 3 Hrs
Minimum Passing Marks : 16

Unit-I
Biochemistry of Microbes: Chemical elements, Structure of atoms, Molecules and
chemical bonds, Chemical reactions, Molecules of living systems. Concepts of
thermodynamics; Enthalpy, Entropy, Gibb’s free energy.

Unit-ll
Structure, classification and functions of: Carbohydrates (mono, di, and
polysaccharides),Lipids (fatty acids; (saturated, unsaturated) and glycerides), Amino
acids and proteins (Primary, secondary and tertiary).

Unit-111
Structure, classification and functions of nucleotides, nucleic acids. Brief outline of
nucleotide biosynthesis.

Unit-1V
Biochemistry of enzymes: Classification specificity; Lock and Key model and induced fit
model, isolation, purification; chromatographic methods. Kinetics; Michaelis-Menten
equation, Lineweaver-Burk equation and inhibition; Competitive, Uncompetitive and Mixed.
Allosteric Enzymes.

Unit-V
Major catabolic pathways; Embden-Meyerhof pathway, Entner-Doudoroff pathway, Krebs cycle,
Electron transport chain. Gluconeogenesis. Oxidative and substrate level phosphorylation.
PRACTICALS :
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Introduction of Microbiology laboratory.

Study of Microscope

Sterilization techniques.

Preparation of culture media.

Isolation of bacteria using spread plate and streak plate method.
Culture of non-pathogenic and pathogenic bacteria.

Determine pH of a solution using pH meter.

Buffer preparation.

Enumeration of bacterial culture by serial dilution and plating.

. Preparation of smear.

. Simple staining.

. Gram staining

. Estimation of Carbohydrates (Glucose).

. Estimation of Lipids.

. Estimation of Proteins.

. Identification of Fungal and Algal microbes.

Marking schemes:
There shall be a practical examination of five hours duration and the distribution of
marks shall be as follows:

Students Regular Ex.

1. Culture, Staining and identification of non pathogenic and
pathogenic bacteria 10 15

2 ldentification of Fungal and algal Microbes 10 10

a. Estimation of Glucose/Proteins/fats 05 10

b. Enumeration of bacterial numbers 05 05

3. Spotting’s-(10) 15 15

4. Viva-Voce 10 10

5. Practical Record 10 -
Total 65 65

Reference:
Ronald M. Atlas, Alfred E. Brown, Kenneth W. Dobra, Llonas Miller (1986). Basic
Experimental Microbiology Prentics Hall.

2. Robert F. Boyed (1964) General Microbiology. Times Mirror/Mobsy/College Pub.

3. Pelczer MJ: Chan ECS and krieg NR Microbiology Fifth Education.

4. P.D. Sharma 2000: Microbiology. Rastogi Publications.

5. Alcamo IE 967. Fundamentals of microbiology 2"ed. The Benjamin/ Cummings
Publishing Co. Inc. California.

6. Norton CF 1986. Microbiology 2"¥ed. The Benjamin/Cummings Publishing Col. Inc.
California.

7. Wilinson JF 1986, Introduction to Microbiology (Basic Microbiology series Vol.

1) 39 ed. Black Well, Oxford
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B.Sc. Part - II Examination-2021

Subjects

Scheme of Examination
Distribution of Marks
Core Subjects
Physics
Chemistry
Mathematics
Zoology
Botany
Geology
Geography
. Defence and Strategic studies
Vocational Subjects
9. Computer Application
10. Biotechnology
11. Microbiology

ONok~LN -

SCHEME OF EXAMINATION

There shall be three (03) Sections in the Question Paper.

Section A shall consist of ten questions (02 questions from each Unit), all compulsory to be answered in around
50 words.

Section B shall consist of five/seven questions (02 from each section with internal choice/at least 01 question
from each Unit), to be answered in around 200 words. Five questions must be answered out of given seven.
Section C shall consist of five questions (01 question from each Unit), to be answered in around 500 words. Any
three questions must be answered out of given five.

The number of paper and the maximum marks for each paper together with the minimum marks required for
a pass are shown against each subject seperately. It will be necessary for a candidate to pass in the theory part
as Classification of successful cnadidates shall be as follows :
First Division 60%  of the aggregate marks prescribed at (a) Part |
Second Division 40%  Examination, (b) Part Il Examination,

(c) Part Il examination, taken together.

All the rest shall be declared to have hassed the examination, if they obtain the minimum pass marks in each
subject viz. 36% no division shall be awarded at the part | and Part || Examination.

DISTRIBUTION OF MARKS

S.N. Name of the No. of Duration Max. Min. Pass
Subject/Papers Papers Marks Marks
1.  Physics Paper-l  3hrs. 45
Paper-1l  3hrs. 45 135 48
Paper-lll  3hrs. 45
Practical 5hrs 65 24
2. Chemistry Paper-l  3hrs. 45
Paper-1l  3hrs. 45 135 48
Paper-lll  3hrs. 45
Practical 5hrs 65 24
3. Mathematics Paper-1  3hrs. 66
Paper-1l  3hrs. 66 200 72
Paper-1ll  3hrs. 68
4, Zoology Paper-l  3hrs. 45
Paper-1l  3hrs. 45 135 48
Paper-1ll  3hrs. 45
Practical 5hrs 65 24
5. Botany Paper-1  3hrs. 45
Paper-1l  3hrs. 45 135 48
Paper-1ll  3hrs. 45
Practical 5hrs 65 24
6. Geology Paper-1  3hrs. 45
Paper-1l  3hrs. 45 135 48
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Paper-1ll  3hrs. 45

Practical 5hrs 65 24
7. Geography Paper-l  3hrs. 75 150 54
Paper-Il  3hrs. 75
Practical 5hrs 50 18 8. Defence and
Paper-I 3hrs. 75
Strategic studies Paper-1l  3hrs. 75 150 54
Practical 5hrs 50 18

Vocational Subjects :
9. Computer Applications

Paper-l  3hrs. 65 130 46
Paper-1l  3hrs. 65
Practical 3hrs. 70 26
10. Biotechnology Paper-l  3hrs. 45
Paper-1l  3hrs. 45 135 48
Paper-1ll  3hrs. 45
Practical 5hrs 65 24
11. Microbiology Paper-l  3hrs. 45
Paper-1l  3hrs. 45 135 48
Paper-lll  3hrs. 45
Practical 5hrs 65 24
1. PHYSICS
Scheme of examination:
Three theory papers Min. Pass Mrk 48 Duration  MaxMrk 135
Paper-| Statistical Physics
and Thermodynamics 3 hrs. 45
Paper-l1lWaves, Acoustics and Kinetic
theory of Gases 3 hrs. 45
Paper-Ill Optics 3 hrs. 45
Practical 5 hrs. 65
Total 200

Note : For practical examination, there will be two experiments of total duration 5 hrs. The distribution
of marks will be as follows —

Two experiments (one from each section A & B) 40
Viva 15
Record 10
Total 65

Work Load:

Each paper must be given 2 hrs. (or three periods) per week for theory. Practical must be given 4 hrs
(or 6 periods) per week. This gives 60 hours for each theory paper with 30 weeks of teaching every
year and 120 hours for practical and laboratory tutorial work every year. For laboratory work each
batch must not be more than 20 students.

Paper-l STATISTICAL PHYSICS AND THERMODYNAMICS
Duration: 3 hrs. Max. Marks: 45
Note: The question paper shall contain three sections. Section A (15 marks) shall contain 10
questions two from each Unit. Each question shall be of 1.5 marks. All the questions are compulsory.
The answers should not exceed 50 words. Section B (15 marks) shall contain 5 questions (two from
each unit with internal choice). Each question shall be of 3 marks. The candidate is required to
answer all 5 questions. The answers should not exceed 200 words. Section C (15 marks) shall
contain 5 questions, one from each Unit. Each question shall be of 5 marks. The candidate is
required to answer any three questions. The answers should not exceed 500 words. The question
paper shall have at least 30% weightage to numerical problems. MKSA system of units is to be used.

UNIT-1

STATISTICAL PHYSICS
Phase space, micro and macro states, the statistical basis of thermodynamics:
The mu(m) space representation, division of mu space into energy sheets and into phase cell of
arbitrary size, Probability and thermodynamic probability, principle of equal a priori probabilities,
probability distribution and its narrowing with increase in number of particles. The expressions for
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average properties. Constraints, accessible and inaccessible states, distribution of particles with a
given total energy into a discrete set of energy states. The monoatomic ideal gas, the barometric
rela-tions.

UNIT-2
Some universal laws: Equilibrium before two sys-tems in thermal contact, bridge with macroscopic
physics. Probability and entropy, Boltzmann entropy relation. Statistical interpretation of second law of
thermodynamics. Boltzmann canonical distribution law and its applications; rigorous form of
equipartition of energy.
Transition to quantum statistics: ‘h’ as a natural constant and its implications, cases of particle in a
one-dimensional box and one-dimensional harmonic oscil-lator. Indistinguishability of particles and its
consequences, M.B., Bose-Einstein, and Fermi-Dirac statistics and their comparision,

UNIT-3
THERMODYNAMICS
The laws of thermodynamics: The Zeroth law, various indicator diagrams, work done by and on the
system, first law of thermodynamics, internal energy as state function and other applications.
Reversible and irreversible changes, Carnot cycle and its efficiency, Carnot theorem and the second
law of thermodynamics Different versions of the second law, practical cycles used in internal
combustion engines. Entropy,, principle of increase of entropy. The thermodynamic scale of
temperature; its identity with the perfect gas scale. Third law of thermodynamics.

UNIT-4
Thermodynamic relationships: Thermodynamic variables; extensive and intensive, Maxwell’s
general relations, application to Joule-Thomson cooling and adiabatic cooling in a general system,
Van-der Waals gas, Clausius Clapeyron heat equation. Thermodynamic potentials and equilibrium of
thermodynamic systems, relation with thermodynamical variables. Cooling due to adiabatic
demagnetization, production and measurement of very low temperatures.

UNIT-5
Blackbody radiation: Pure temperature dependence. Stefan-Boltzmann law of radiation. Spectral
distribution of blackbody radiation. Wien’s displacement law, Rayleigh-Jean’s law, the ultraviolet
catastrophy, Planck’s quantum postulates, Planck’s law, complete fit with experiment. Interpretation of
behavior of specific heats of gases and solids at different temperature.

Paper- Il : WAVES, ACOUSTICS AND KINETIC
THEORY OF GASES

Duration: 3 hrs. Max. Marks: 45
Note: The question paper shall contain three sections. Section A (15 marks) shall contain 10
questions two from each Unit. Each question shall be of 1.5 marks. All the questions are compulsory.
The answers should not exceed 50 words. Section B (15 marks) shall contain 5 questions (two from
each unit with internal choice). Each question shall be of 3 marks. The candidate is required to
answer all 5 questions. The answers should not exceed 200 words. Section C (15 marks) shall
contain 5 questions, one from each Unit. Each question shall be of 5 marks. The candidate is
required to answer any three questions. The answers should not exceed 500 words. The question
paper shall have at least 30% weightage to numerical problems. MKSA system of units is to be used.

UNIT-1
KINETIC THEORY OF MATTER
Ideal Gas: Kinetic model, deduction of Boyle’s law; interpretation of tempera-ture, estimation of rms
speeds of molecules. Brownian motion, estimate of the Avogadro number. Equipartition of energy,
specific heat of monatomic gas, extension to di-and triatomic gases, Behaviour at low temperatures.
Adiabatic expansion of an ideal gas, application to atmospheric physics.
Transport phenomena in gases: Molecular collisions, mean free path and col-lision cross sections.
Estimates of molecular diameter and mean free path. Trans-port of mass, momentum and energy and
interrelationship, dependence on temperature and pressure.

UNIT -2
Real Gas: Van der Waals gas, equation of state, nature of Van der Waals forces, comparison with
experimental P-V curves. The critical constants, gas and vapour. Joule expansion of ideal gas, and of
a Van der Waals gas, Joule coefficient, estimates of J-T cooling.
Liquifaction of gases: Boyle temperature and inversion temperature. Principle of regenerative
cooling and of cascade cooling, liquification of hydrogen and helium. Refrigeration cycles, meaning of
efficiency.

UNIT-3
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Maxwellian distribution of law of velocity and speed in an ideal gas : Distribution of speeds and of
velocities, experimental verification, distinction between mean, rms and most probable speed and
velocity values. Doppler broadning of spectral lines.

Applied acoustics: The acousticity of a hall, reverberation period, Sabine’s formula.

UNIT-4
WAVES
Waves in media: Speed of transverse waves on a uniform string, speed of longitudinal waves in a
fluid, energy density and energy transmission in waves, typical measurements. Waves over liquid
surface: ripples. Group velocity and phase velocity, their measurements.
Superposition of waves: Linear homogeneous equations and the superposition principle, nonlinear
superposition and consequences.
Standing waves: Standing waves as normal modes of bounded systems, ex-amples, Harmonics and
the quality of sound; examples. Chladni’s figures and vibrations of a drum. Production and detection
of ultrasonic waves and applications.

UNIT-5
ACOUSTICS
Noise and Music: The human ear and its responses; limits of human audibility, intensity and
loudness, bel and decibel the musical scale, temperament and musical instruments violin, sitar, flute,
harmonium & tabla.
Reflection, refraction and diffraction of sound: Acoustic impedance of a medium, percentage
reflection and refraction at a boundary, Measurements of frequency and velocity, impedance
matching for transducers, diffraction of sound, principle of a sonar system, sound rang-ing.

Paper-lll OPTICS

Duration: 3 hrs. Max. Marks: 45
Note: The question paper shall contain three sections. Section A (15 marks) shall contain 10
questions two from each Unit. Each question shall be of 1.5 marks. All the questions are compulsory.
The answers should not exceed 50 words. Section B (15 marks) shall contain 5 questions (two from
each unit with internal choice). Each question shall be of 3 marks. The candidate is required to
answer all 5 questions. The answers should not exceed 200 words. Section C (15 marks) shall
contain 5 questions, one from each Unit. Each question shall be of 5 marks. The candidate is
required to answer any three questions. The answers should not exceed 500 words. The question
paper shall have at least 30% weightage to numerical problems. MKSA system of units is to be used.

UNIT-1
GEOMETRICAL OPTICS
Fermat’s Principle: Principle of extremum path and application to laws of reflection refraction.
General theory of image formation : Cardinal points of an optical system, general relationships,
thick lens and lens combinations, Lagrange equation of magnification, telescopic combinations,
telephoto lenses and eyepieces.

UNIT-2
Aberration in images: Chromatic aberrations, achromatic combination of lenses in contact and
separated lenses. Monochromatic aberrations and their reduc-tions; aplanatic points, oil im-mersion
objectives, meniscus lens.
Optical instruments: Entrance and exit pupils, need for a multiple lens eye-piece, common types of
eyepieces Ramsden & Huygen'’s eyepiece.

UNIT-3
PHYSICAL OPTICS
Interference: The principle of superpositions, two-slit interference, coherence requirements for the
sources, optical path retardations, lateral shift of fringes. Localised fringes Newton’s ring; Interference
in thin films. Michelson interferometer, its application for precision determination of wavelength,
wavelength difference and the width of spectral lines, Fabry-Perot interferometer and etalon.

UNIT-4
Fresnel diffraction : Fresnel half-period, zones plates, straight edge, rectilinear propagation of light.
Fraunhofer diffraction: Diffraction at a slit, half-period zones. Phasor diagram and integral calculus
methods, the intensity’ distribution, diffraction at a circular aperture and a circular disc, resolution of
images, Rayleigh criterion, resolving power of telescope and microscopic systems, outline of phase
contract micros-copy.
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Diffraction gratings: Diffraction at N parallel slits, intensity distribution, plane diffraction grating,
reflection grating and blazed gratings. Concave grating and different mountings. Resolving power of a
grating and comparison with resolv-ing powers of prism and of a Fabry-Perot etalon.
UNIT-5
LASERS
Laser systems : Purity of a spectral line, coherence length and coherencen in time, spatial
coherence of a source, Einstein’s A and B coefficients. Spontane-ous and induced emissions,
conditions for laser action, population inversion, Ruby and He-Ne laser.
Holography & Nonlinear optics : Hologram, construction and reproduction mathematical analysis,
principle of self focusing, principle of fiber optics and types of optical fiber.
Some Text and Reference Books for papers |, II, lll
1. A.K. Ghatak, “Physical Optics”
2. D.P. Khandclwal; “Optics and Atomic Physics” (Himalaya Publisning House, Bombay, 1988).
3. F Smith and J.H. Thomson; “Manchester Physics series: Optics” (English Language Book Society
and John Wiley, 1977).
4. Bom and Wolf; “Optics”
5. K.D. Moltev; “Optics” (Oxford University Press)
6. Sears; “Optics”
7. Jenkins and White; “Fundamental of Optics” (McGraw-Hill)
8. B.B. Laud; Lasers and Non-linear Optics (Wiley Eastern 1985)
9. Smith and Thomson; “Optics” (John Wiley and Sons).
10. Berkcly Physics Coursse: Vol. Il “Waves and Oscillations”
11. 1.G. Main: “Vibrations and Waves” (Cambridge University Press)
12. H.J. Pain: “The Physics of Vibrations and Waves” (MacMillian 1975)
13. B.B. Laud, “Introduction !o Statistical Mechanics” (MacMillian 1981).
14. F.Reif: “Statistical Physics” (McGraw-Hill, 1988).
15. K.Haung: “StatisticalPhysics” (Wiley Eastern, 1988)

SYLLABUS FOR PHYSICS -PRACTICALS
Duration: 5 hrs. Min. Pass Marks 24 Max. Marks 65
Note : Total number of experiment to be performed by the students during the session should be
atleast 16, selecting any eight from each section.
In examination two experiments one from each section are to be performed. The laboratory tutorials
are to be done in the lab classes so that these maybe applied in regular laboratory exercises.
Section ‘A’
1. Study of adiabatic expansion of a gas or Determination of ‘g = C /C, ratio of two specific heats of
a gas by Clement & Desort’s method.
2. Study of conversion of mechanical energy in to heat.
3. Study of temperature dependence of total radiation.
4. Application of resistance thermometry : Determine melting point of wax using platinum resistance
thermometer.
5. Application of resistance thermometry : Determine temperature coefficient of resistivity using
platinum resistance thermometer.
6. Application of thermo emf : Plot thermo emf versus temperature and find the neutral temperature
and an unknown temperature.
7. Conduction of heat through poor conductor: Determine thermal conductivity of a poor conductor
by Lee’s method.
8. Experimental study of probability distribution for a two option system using a colored dice.
9. Determination of velocity of sound, using CRO microphone, speakers by standing waves.
10. Study of dependence of velocity of wave propagation on line parameters using torsional wave
apparatus.
11. Study of variation of reflection coefficient with nature of termination using torsional wave
apparatus.
12. Study of interference with two coherent sources of sound.
13. Determine the ballistic constant of a ballistic galvanometer/spot galvanometer.
14. Determine the charge senstivity of a ballistic galvanometer/spot galvanometer.
15. Determine the high resistance by leakage method using ballistic galvanometer
16. Determine the ratio of capacitance by using a De Sauty bridge
17. Determine the inductance of a coil by Anderson bridge
18. Determine the normal modes in coupled oscillator system
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19. Study of Energy transfer in coupled oscillator system

20. Determine Planck’s constant “h” by photo cell.

21. Determine the band gap of PN junction diode

Section ‘B’

1. Determination of principal points of a combination of lenses.

2. Use of diffraction grating, find wavelength of main spectral lines of Hg source and its resolving
power.

3. Determine resolving power limit of resolution of a telescope and study of various eye pieces, (any
two).

4. Determine Angular dispersion of Prism

5. Polarization of light by reflection, verify Brewster ‘s law & law of Malus.

6. Study of optical rotation of plane of polarization of sugar//specific rotation of canesugar, using
polarimeter.

7. Study of interference of light with Bi-prism and determine ‘I".

8. Use of Michelson’s interferometer and determine dI, ‘' for sodium light.

9. Use of P.P. Etalon to determine of ‘l,” for sodium light.

10. Study of laser as a monochromatic source with reference to interference.

11. Study of laser as a monochromatic source with reference to diffraction.

12. Determine the wavelength of sodium light by Newton’s rings

13. Determine Peak and R.M.S value of voltage in a RC circuit with AC source

14. Characteristics of a transistor.(CB, CE)
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WIS ARG, Ms=cied & U 3R 41 N, @a: a9 URT Icdoid o R Ufhar & foly wd, Seaean
gfaeme | w1 g Eifersm e dor Ruby and He-Ne laser.
Holography * 19 "™ 4 1 4 L™ 5( B "RU
XC"™ % (( X ™ Hologram, construction and reproduction mathematical
anaIySés pr|n0|ple o(f self focusing, principle of fiber optics and types of optical fiber.
E
1. “Physical optics”
2. “Optics and Atomic Physics”
3. “Mannchestyer Physics Series, Optics” — U% R\ @ o, Ua. offFa9 (English Language Book
Society and John Wiley, 1977)
4. “Optics” @9 TYq dre®h
5. “Optics” - .31 Aleca RifeawIe fasafaemer uw)
6. “Fundamental of Optics’— SIFifdh=d Uq a13¢ (Haum — faedd)
7. “Optics” - Seatrs
8. “Laser and Non-liner optics” - B.B. land (faei.g&+ 1985)
9. “Optics” 2T mao AT (GH fael Toe |=a)
10. “Waves and Oscillations” § gdel WIfdd UIGAHH | w
11. “Vibrations and waves” — I.G. Main Cambridge University Press)
12. “The Physics of Vibrations and Waves” - H.J. Pain #&fHee 1975
13. “Introduction to static\stical Mechanies” - B.B. Land #&fHer= 1981
14. “Statisitcal Physics” - F. Reif (FaT—f2ed 1988)
15. “Statistical Physics” - K. Haung (Wiley-Eaxternh 1988)
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3. XeYT &1 faWes gaar Sd A1 a1 A= AR@mRl &1 e &A1 | (P a)

4. YPTY S WG gRT gavl, e M U Ao & a9 1 g & |
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9. IFTHRTT & Hed H R o quil UdhTy T BT AT HRAT |
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12 fOH @) qof faerqor emar sid &= |

13 givRex & afemEfos (CB, CE)

14 AC =T & A1 & URYY P dleedT & TR T TSV H19 ST BT |

2. CHEMISTRY

Scheme

Paper | 3 Hours Duration 45 Marks

Paper I 3 Hours Duration ) 45 Marks

Paper Il 3 Hours Duration 45 Marks

Practical : 6 Hrs. Duration, Min. Pass Marks : 24, Max. Marks 65

PAPER-I -INORGANIC CHEMISTRY
Unit-I

Chemistry of Elements of First Transition Series:
(a) Characteristic properties of d-block elements.
Properties of the elements of first transition series, their binary compounds and complexes ,

illustrating the relative stabilities of oxidation states, coordination number and geometry.
(b) Chemistry of elements belonging to Il and Il transition series comparative study of post
lanthanide transition metals with the members of 4d series with special emphasis on ionic radii,
oxidation states, magnetic & spectral properties. Stereochemistry of their compounds.

Unit-1l
(a) Oxidation and reduction :
Use of redox potential data-Analysis of redox cycle. Redox stability in water. Frost, Latimer and
Pourbaix diagram . Principles involving in the extraction of elements.
(o) Chromatography — Definition, classification, Rf-value , law of differential migration eluant and
elution, Paper, TLC, Chromatographies and their applications.

Unit-ll
Coordination Compounds:
Werner’s coordination theory and its experimental verification, effective atomic number concept,
chelates, nomenclature of coordination compounds, isomerism in coordination compounds, valence
bond theory of transition metal complexes.

Unit-IV
(a) Chemistry of Lanthanide Elements :
Electronic structure, oxidation states and ionic radii and lanthanide contraction, complex formation,
occurrence and isolation of lanthanide compounds.
(o) Chemistry of Actinides :
General features and chemistry of actinides, chemistry of separation of Np, Pu and Am from U,
similarities between the later actinides and the later lanthanides.

Unit-V
(a) Acids and Bases
Lux-Flood concept of acid base and its limitation. Lewis concept and its limitation Usanovich concept.
A generalized acid —base concept.
(b) Non-aquenous Solvents:
Physical properties of a solvent, types of solvent and their general characteristics reactions in non-
aqueous solvents with reference to liquid NH, and liquid SO,

PAPER II: ORGANIC CHEMISTRY
Time : 3 Hours Max. Marks : 45 60 Hours (2
Hours/ week)
Unit-l
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Electromagnetic Spectrum : Absorption Spectra
Ultraviolet (UV) absoption spectroscopy-absoption laws (Beer-Lamberts law), molar absoptivity,
presentation and analysis of UV spectra, types of electronic transitions, effect of conjugation. Concept
of chromophore and auxochrome. Bathchromic, hypsochromic shifts hyperchromic and hypochromic
UV spectra of conjugated enes and enones. Infrared (IR) absoptions pectroscopy, molecular
vibrations, Hooke’s law, selection rules, intensity and position of IR bands, measurements of IR
spectrum, fingerprint region, characteristic absorption of various functional groups and interpretation
of IR spectra of simple organic compounds.

Unit-Il
(a) Alcohols
Classification and nomenclature.
Monohydric alcohols-nomenclature, methods of formation by reduction of aldehydes, ketones,
carboxylic acids and esters. Hydrogen bonding. Acidic nature. Reactions of alcohols.
Dihydric alcohols-nomenciature, methods of formation, chemical reactions of vicinal glycols, oxidative
cleavage [Pb(OAc), and HIO,] and pinacol-pinacolone rearrangement.

Trihyd ric alcohols-nomenclature and methods of formation, chemical reactions of glycerol.
(o) Phenols:
Nomenclature, structure and bonding. Preparation of phenols, physical properties and acidic
character. Comparative acidic strengths of alcohols and phenols, resonance stabilization of
phenoxide ion. Reactions of phenols-electrophilic aromatic substituion, acylation and carboxylation.
Mechanisms of Fries rearrangement, Claisen rearrangement, Gatterman synthesis; Hauben-Hooesch
reaction, Lederer-Manasse reaction and Reimer-Tiemann reaction.

Unit-lll
(a) Ethers and Epoxides
Nomenclature of ethers and methods of their formation, physical properties.
Chemical reactions-cleavage and autoxidation, Ziesels method.
Synthesis of epoxides. Acid and base-catalyzed ring opening of epoxides, orientation of epoxide ring
opening, reactions of Grignard and organolithium reagents with epoxides.
(b) Aldehydes and Ketones
Nomenclature and structure of carbonyl group. Synthesis of aldehydes and ketones with particular
reference to the synthesis of aldehydes from acid chlorides, synthesis of aldehydes and ketones
using 1, 3-dithianes, synthesis of ketones from nitriles and from carboxylic acid. Physical properties.
Mechanism of nucleophilic addition to carbonyl group with particular emphasis on benzoin, Aldol,
Perkin and Knoevenagel condensations. Condensation with ammonia and its derivatives. Witting
reaction. Mannich reaction.
Use of acetate as protecting group. oxidation of aldehydes, Baeyer-villiger oxidation of ketones,
Cannizzaro reaction. MPV, clemmensen, Wolff-kishner, LiAlH, and NaBH, reductions, Halogenation
of enolizable ketones. An introduction to &, & unsaturated aldehydes and ketones.

Unit- IV
(a) Carboxylic Acid :
Nomenclature, structure and bonding, physical properties, acidity Carboxylic acids, effect of
substituftnts on acid strength. Preparation of carboxylic acids. Reactions of carboxylic acids. Hell-
Volhard-Zelinsky reaction. Synthesis of acid chlorides, esters and amides. Reduction of carboxylic
acids. Mechanism of decarboxylation Methods of formation and chemical reactions of halo acids,
hydroxy acids: malic, tartaric and citric acids. Methods of formation and chemical reactions of
unsaturated monocarboxylic acids. Dicarboxylic acids : Methods of formation and effect of heat and
dehydrating agents.
(b) Carboxylic Acid derivatives
Structure and nomenclature of acid chlorides, esters, amides (urea) and acid anhydrides. Relative
stability of acyl derivatives. Physical properties, interconversion of acid derivatives by nucleophilic acyl
substition.
Preparation of carboxylic acid derivatives, chemical reactions. Mechanisms of esterfication and
Hydrolysis,(acidic and basic).

Unit-V
Organic Compounds of Nitrogen
Preparation of nitroalkanes and nitroarenes. Chemical reactions of nitroalkanes. Mechanisms of
nucleophilic substitution in nitroarenes and their reductions in acidic, neutral and alkaline media. Picric
acid.
Halonitroarenes : Reactivity; Structure  and nomenclature of amines, physical properties.
Stereochemistry of amines. Separation of a mixture of primary, secondary and teritary amines.
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Structural features affecting basicity, of amines. Amines salts as phase-transfer catalysts. Preparation
of alkyl and aryl amines (reduction of nitro compounds, nitriles), reductive amination of aldehydic and
ketonic compounds. Gabriel-phtnalimide reaction, Hofmann bromamide reaction.

Reaction of amines, electrophilic aromatic substitution in aryl amines, reaction of amines with nitrous
acid. Synthesis, transformation of aryl diazonium salts, azo coupling.

PAPER-IIl: PHYSICAL CHEMISTRY

Time: 3 Hours Max. Marks : 45 60 Hours (2 Hours/ week)

Unit-l
Thermodynamics-l : Definition of thermodynamics terms : system, surroundings etc. Types of
systems, intensive and extensive properties. State and path functions and their differentials.
Thermodynamic process. Concept of heat and work.
First Law of Thermodynamics: statement, definition and internal energy and enthalpy. Heat capacity,
heat capacities at constant volume and pressure and their relationship. Joule’s law-joule-Thomson
coefficient and inversion temperature. Calculation of w, q, dU & dH for the expansion of ideal gases
under isothermal and adiabatic conditions for reversible process.
Thermochemistry: Standard state, standard enthaply of formation-Hess’s’Law of heat summation and
its applications. Heat of reaction at constant pressure and at constant volume. Enthalpy of
neutrilization. Bond dissociation energy and its calculation from thermo-chemical data, temperature
dependence of enthalpy, Kirchhoffs equation.

Unit-1l
Photochemistry
Interaction of radiation with matter, difference between thermal and photochemical processes, laws of
photochemistry: Grothus- Drapper law, Stark-Einstein law, Jablonski diagram depicting various
processes occurring in the excited state, qualitative description of fluroscence, phorescence, non-
radiative processes (internal conversion, inter system crossing), quantum yield, photosestitized
reactions-energy transfer processes (simple examples)

Unit-ll
(a) Chemical Equilibrium :
Equilibrium constant and free energy. Thermodynamic derivation of law of mass action, Le Chatelier’'s
principle.
Reaction isotherm and reaction isochore-Clapeyron equation and Clausisus-Clapeyron equation,
applications.
(b) Phase Equilibrium:
Statement and meaning of the terms-phase, component and degree of freedom, derivation of Gibbs
phase rule, phase equilibria of one component system-water, CO2 and S systems.
Phase equilibria of two component system-solid-liquid equilibria .simple eutectic-Bi-Cd, Pb-Ag
systems, desilverisation of lead.Solid solutions-compound formation with congruent melting point (Mg-
Zn) and incongruent melting point, (NaCl-H,0), (FeCl-H,0) and (CuSO,-H,0) system. Freezing
mixtures, acetone-dry ice.
Liquid-liquid mixtures-Ideal liquid mixtures, Raoult’s and Henrys law. Non-ideal system-azeotropes-
HCI-H,0 and ethanol-water systms.Partially miscible liquids-Phenol-water, trimethylamine, nicotine-

water systems. Lower and upper consulate temperature. Effect of impurity on consulate temperature

Immiscible liquids, steam distillation. Nernst distribution law-thermodynamic derivation, applications.
Unit - IV

Electrochemistry-I|

Electrical transport-conduction in metals and in electrolyte solutions, specific conductance and

equivalent conductance, measurement of equivalent conductance, variation of equivalent and specific

conductance with dilution.

Migration of ions and Kohlrahusch law, Arrehenius theory of electrolyte dissociation and its limitations,

weak and strong electrolytes, Ostwald’s dilution law its uses and limitations. Debye-Huckel-Onsagar’s

equation for strong electrolytes (elementary treatment only). Transport number- Definition and

determination by Httorf method and moving boundary method.

Applications of conductivity measurements : Determination of degree of dissociation, determination of

K, of acids, determination of solubility product of a sparingly soluble salt, conductometric titrations.
Unit-V

Electrochemistry-Ill

Types of reversible electrodes-gas-metal ion, metal-insoluble salt anion and redox electrodes.

Electrode reactions, Nernst equation, derivation of cell E.M.F. and single electrode potential, standard
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hydrogen electrode reference electrodes, standard electrode potential, sign conventions,
electrochemical series and its significance.
Electrolytic and Galvanic cells-reversible and irreversible cells, con-ventional representation of
electrochemical cells.
EMF of a cell and its measurements. Computation of cell EMF. Calculation of thermodynamic
quantities of cell reactions (rG, rH and K) polarization, over potential and hydrogen over
voltage.Concentration cell with and without transport, liquid junction potential, application of
concentration cells, valency of ions, solubility product and activity coefficient, potentiometric titrations.
Definition of pH and pK, determination of pH using hydrogen, quinhydrone and glass electrodes, by
potentiometric methods.
Buffers-mechanisrn of buffer action, Henderson-Hazel equation. Hy-drolysis of salts. Corrosion-
Types, theories and methods of combating it.

PRACTICALS
INORGANIC CHEMISTRY
1.Calibration & Preparation of solutions
Calibration of fractional weights, pipettes and burettes. Preparation of standard solutions. Dilution 0.1
M to 0.001 M solutions. °
2.Analysis
For examination, alternatively, one exercise either from () or (ll) be given
(I) Volumetric Analysis
(i) Determination of acetic acid in commercial vinegar using NaOH.
(i) Determination of alkali content-antacid tablet using HCI.
(iii) Estimation of calcium content in chalk as calcium oxalate by
permanganatometry.
(iv) Estimation, of hardness of water by EDTA. (v) Estimation of ferrous and ferric by dichromate
method, (vi) Estimation of copper using thiosulphate.
(II) Gravimetric Analysis
(i) Analysis of Cu as CuSCN.
(ii) Analysis of Ba as BaSO,

ORGANIC CHEMISTRY
1.Chromatography:Determination of R, values and identification of organic compounds.

(i) Preparation and separation of 2, 4-dinitrophenylhydrozone of acetone, 2-butanone, hexan-
2- and 3-one using toluene and lightpetroleum (40 :60). (Thin
layer chromatography)

(i)  Separation of a mixture of dyes using cyclohexane and ethyl acetate(8.5 : 1.5). (Thin layer

chromatography)
(iii) Separation of a mixture of phenylalanine and glycine. Alanine andaspartic acid. Leucine and
glutamic acid. Spray reagent-ninhydrin.(Paper chromatography :

Ascending and Circular),
(iv) Separation of a mixture of D, L-alanine, glycine and L-Leucine using n-butanol: acetic acid :
water (4:1:5), spray reagent-ninhydrin.
(Paper chromatography : Ascending and Circular).

(v) Separation of monosachharides-a mixture of D-galactose and
D-frutose using n-butanol: acetone: water (4:5:1) spray reagent- aniline hydrogen phthalate.
(Paper chromatography: Ascendingand Circular).

2.Qualitative Analysis:
Analysis of given organic mixture containing two solid components
Using water ,NaHCO, or NaOH for separation and preparation of suitable derivatives.

PHYSICAL CHEMISTRY
1 - Determination of the transition temperature of the given substance by thermometric/dialometric

method (e.g. MnCl,.2H,0/ SrBr,2H,0.)
2. To study the effect of a solute (e.g. NaCl, suecinic acid) on the critical solution temperature of two
partially miscible liquids (e.g.phenol-water system) and to determine the concentration of that

solute in the given phenol water system.
3.  To construct the phase diagram of two component (e.g. diphenylamine-benzophenone) system
by cooling curve method.
4. To determine the solubility of benzoic acid at different tempera-tures and to determine “H of the
dissolution process.
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5.. To determine the enthalpy of neutralisation of weak acid/weak base versus strong base/strong

acid and determine the enthalpy of nionisation of the weak acid/weak base.
6. To determine the enthalpy of solution of solid calcium chloride and calculate the lattice energy of
calcium chloride from its enthalpy data using Born Haber cycle.

Note : Similar exercise may be set in question paper as per availability
SCHEME OF EXAMINATION (B.Sc. Part-1l) PRACTICAL

Max. Marks: 65 Min. Marks:- 24 Time: 6 hours
INORGANIC CHEMISTRY

1. Calibration and preparation of solution — 5 Marks

2. Analysis: One Exercise from 2(i) or 2(ii) 10 Marks
ORGANIC CHEMISTRY

1-Chromatography: One Exercise 5 Marks

2-One Organic mixture 10 Marks
PHYSICAL CHEMISTRY

Any One experiment 15 marks

VIVA

10 Marks
RECORD
10 Marks
3. MATHEMATICS
Papers Nomenclature Duration  Periods Max. Marks
per week Sc So. Sci

| Higher Calculus 3 3 Hrs. 66 66

Il Differential Equations 3 3 Hrs. 66 66

I Mechanics 3 3 Hrs. 68 68

Max. Marks 200 200
Min. Pass Marks 72 72

Paper | (Higher Calculus)
Note : The paper consists of three sections
Section A : This section contain 10 questions of 01 Mark each (02 question from each unit) all
questions are compulsory
Section B : This section contain 05 questions of 04 Mark each (01 question from each unit with
internal choice) all questions are compulsory
Section C : This section contain 05 questions of 12 Mark each (01 question from each unit) attempt
any 03 questions

Unit - |
Limit &-a definition of the limit of a function, Limit of functions of one and two variables, Continuity,
classification of discontinuities, Sequential continuity, Properties of continuous functions, Uniform
continuity, Continuity of functions of two variables.

Unit - 1l
Differentiability, Chain rule of differentiability, Differentiability of functions of two variables, Darboux’s
intermediate value theorem for derivatives, Mean Value Theorems and their geometrical
interpretations, Taylor's theorem with various forms of remainders, Taylor’'s theorem for functions of
two variables.

Unit - I
Riemann integral, Partition, Darboux sums, Lower and Upper integrals, Integrability of continuous
and monotonic functions. the fundamental theorem of Integral Calculus, Mean value theorems of
Integral Calculus.

Unit - IV
Real sequence, definition, Theorems on limits of sequences, Bounded and monotonic sequences,
Cauchys convergence criterion.
Infinite Series of non negative terms, Comparison tests, Cauchy’s nt" root test, Ratio tests, Raabe’s,
logarithmic, De Morgan and Bertrand’s tests Alternating series, Leibnit'’z theorem, Absolute and
conditional convergence.

Unit-V
Uniform convergence of series of functions, Weirestrass M-test, Abel's and Dirichle’ts test for
uniform convergence. Improper integrals and their convergence, Comparison tests, Abel’s and
Dirichlet’s tests, Fourier Series, Fourier expansion of piecewise monotonic functions.
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Books Recommended:

1. Real Analysis :  Shanti Narayan

2. Real Analysis . G. N. Purohit

3. Real Analysis :  Bhargava & Goyal

4. Advanced Calculus : Gokhroo et. al. (English / Hindi Ed.)
5. Theory of Convergence :  Gokhroo et. al. (English / Hindi Edn.)

Navkar Prakashan, ADMER

Paper - Il (DIFFERENTIAL EQUATIONS)

Note : The paper consists of three sections
Section A : This section contain 10 questions of 01 Mark each at least (02 question from each unit) all
questions are compulsory
Section B : This section contain 05 questions of 04 Mark each (01 question from each unit with
internal choice) all questions are compulsory
Section C : This section contain 05 questions of 12 Mark each (01 question from each unit) attempt
any 03 questions

Unit - |
Degree and order of a differential equations, 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, Integrating Factors, First order and higher
degree equations solvable for x, y, p, Clairaut’s form and Singular solutions, Geometrical meaning of
a differential equation, Orthogonal trajectories.

Unit - 1l
Linear differential equations with constant coefficients, Homogeneous Linear ordinary differential
equations, Ordinary simultaneous differential equations, Total differential equations.

Unit - 1l
Linear differential equations of Second order, Transformation of the equation by changing dependent
variable/the independent variable. Methods of variation of parameters.
Series solution of differential equations, Power series method, Bessel, Legendre and Hyper
geometric equations, Bessel, Legendre and Hyper geometric functions and their properties.

Unit - IV
Partial differential equations of the first order, Lagrange’s solution, Some special type of equations
which can be solved easily by methods other than the general method, Charpit’s general method of
solution.

Unit-V
Partial Differential equations of second order and higher orders, Classification of linear Partial
differential equations of second order, Homogeneous and non homogeneous equations with constant
coefficients, Partial differential equations reducible to equations with constant coefficients, Monge’s
methods.
Books Recommended:

1. Differential Equations . Ray and Chaturvedi
2. Differential Equations : Sharma and Gupta
3. Differential Equations :  Bansal and others
4. Ordinary Differential Equations :  Gokhroo et. al.
(English / Hindi Ed.)
5. Partial Differential Equations : Gokhroo et.al.

(English / Hindi Edn.)
Navkar Prakashan, Ajmer

Paper — Il (MECHANICS)

Note : The paper consists of three sections
Section A : This section contain 12 questions of 01 Mark each (02 question from each unit) all
questions are compulsory
Section B : This section contain 05 questions of 04 Mark each (01 question from each unit with
internal choice) all questions are compulsory
Section C : This section contain 05 questions of 12 Mark each (01 question from each unit) attempt
any 03 questions

Unit - |
Analytical conditions of equilibrium of coplanar forces, friction.

Unit - 1l
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Simple problems on Virtual Work, Catenary, Forces in three dimensions, Poinsot’s central axis,
Wrenches, Null lines and planes.

Unit - ll
Velocities and accelerations along radial and transverse directions, and along tangential and normal
directions, Simple Harmonic Motion, Rectilinear motion under variable laws.

Unit - IV
Hook’s law, related problems on horizontal and vertical elastic strings. Constrained motion, Circular
and Cycloidal motion.

Unit-V
Impact, Central forces, Central orbits, p-r equation, Apses, Time in an orbit, Kepler’s laws of planetary
motion.
Books Recommended:

1. Statics :  R.S.Verma

2. Statics (English/Hindi Ed.) : Gokhroo et. al.

3. Statics : S. M. Mathur

4. Text book of Dynamics . M. Ray

5. Dynamics : Gupta and Juneja 6. Dynamics

(English/Hindi Ed.) :  Gokhroo et. al.,
Navkar Prakashan, Ajmer
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4. Z00LOGY
Scheme
Three papers Min. Pass Marks: 48 Max Marks: 135
Paper | 3 Hrs Duration Min. Pass Marks: 16 45 Marks
Paper Il 3 Hrs Duration Min. Pass Marks: 16 45 Marks
Paper lll 3 Hrs Duration Min. Pass Marks: 16 45 Marks
Practical:  5h duration Min Pass Marks: 24 Max Marks: 65

PAPER-I CHORDATA AND EVOLUTION
NOTE: The question paper shall contain three sections. Section A (15 marks) shall contain 10
questions two from each Unit. Each question shall be of 1.5 marks. The candidate is required to
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answer all the questions. The answers should not exceed 50 words. Section B (15 marks) shall
contain 5 questions (two from each unit, as internal choice). Each question shall be of 3 marks. The
candidate is required to answer all 5 questions. The answers should not exceed 200 words. Section
C (15 marks) shall contain 5 questions, one from each Unit. Each question shall be of 5 marks. The
candidate is required to answer any three questions. The answers should not exceed 500 words.
UNIT-I
Chordate classification: Protochordates, Hemichordata and cyclostomes. Habit, Habitat, External
features and anatomy of Herdmania and Branchiostoma (Excluding development) Ascidian larva and
retrogressive metamorphosis, Affinities of Urochordata and cephalochordate. Habit, habitat and
External features of Petromyzon and Myxine. Ammocoete larva and affinities.
UNIT-II
Classification of vertebrates(excluding extinct form) up to orders(Subclass in case of mammals).
Poisonous and nonpoisonous snakes and biting mechanism. Basic plan of skull, skull types in
reptiles, jaw suspension, axial and appendicular skeleton
UNIT-1II
Comparison of the following organ systems of vertebrates with special reference to evolutionary
aspects Scoliodon, Rana, Uromastix(or any lizard), Columba, Oryctolagus (or any mammals)
1. Integument including structure and development of placoid scales,
feathers, hair, nails and claws.
Alimentary canal
Heart and evolution of aortic arches.
Respiratory system
Urinogenital system

aprwD

UNIT-IV
Evolutionary thought: Lamarckism, Drawinism, origin of life, evidences of organic evolution, genetic
basis of evolution, Hardy -WeinBerg’s law, natural selection, isolating mechanism, speciation,
variation, adaptation with special reference to flight adaptation, aquatic adaptation and desert
adaptations

UNIT-V
Geological time scale, fossils, dating of fossils and imperfection of the geological records. Principle
zoogeographical regions of the earth and their mammalian fauna, Extinct forms: Archaeopteryx,
Dinosaurs, evolution of horse.

PAPER-II: MAMMALIAN PHYSIOLOGY AND IMMUNOLOGY
NOTE: The question paper shall contain three sections. Section A (15 marks) shall contain 10
questions two from each Unit. Each question shall be of 1.5 marks. The candidate is required to
answer all the questions. The answers should not exceed 50 words. Section B (15 marks) shall
contain 5 questions (two from each unit, as internal choice). Each question shall be of 3 marks. The
candidate is required to answer all 5 questions. The answers should not exceed 200 words. Section
C (15 marks) shall contain 5 questions, one from each Unit. Each question shall be of 5 marks. The
candidate is required to answer any three questions. The answers should not exceed 500 words.
UNIT-I
Physiology of Digestion- nature of food stuffs and various types of digestive
enzymes(Carbohydrases, proteinases, lipases) and their digestive action on corresponding food stuffs
in the alimentary canal of mammals. Hormonal control of digestive functions. Mechanism of
absorption of various products of digestion. elementary idea of common disorders related to digestive
systems.
Excretory physiology- Structure of kidney, kind of nitrogenous excretory products. Role of liver in
the formation of these products. Relation between nature of excretory products and habitat (fresh
water, marine and terrestrial) functional architecture of mammalian kidney tubule and formation of
urine. elementary idea of common disorders related to excretory systems.
UNIT-II
Circulatory physiology- Blood groups, Rh factors, blood clotting, heart beat, cardiac cycle, blood
pressure, body temperature regulation, elementary ideas of cardiovascular disorders, hypertension,
angina pectoris, myocardial infraction, pericarditis.
Respiratory physiology- Mechanism of breathing, exchange of gases, transportation of oxygen and
carbon dioxide in blood, regulation of breathing, elementary idea about asthma and emphysema.
UNIT-llI
Muscle Physiology- Functional architecture of skeletal muscle, mechanism of contraction and
relaxation of muscle fibers. elementary idea of common disorders related to muscles.
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Sensory physiology- Physiology of vision, hearing, pain and touch. Origin and Functional
architecture of a neuron. propagation of nerve impulse, synaptic transmission, central control of reflex
action, reflex arc. Elementary idea of common sensory and nervous disorders
UNIT-IV
Immunology- History, definition, types of immunity (innate, acquired direct and indirect, humoral and
cell mediated) Antigen, Antigenicity of molecules, Antibody definition, types(IgG, IgA, IgM, IgD,IgE),
Properties of each class and their function, production of monoclonal antibody and their applications.
UNIT-V
Cells of immunity, macrophage lymphocytes, B and T type, T helper cells, T Killer cells, Suppressor
T cells, Plasma cell and memory cell their functions only. Antigen- antibody reactions, major
histocompatibility complex, precipitation reaction, agglutination reaction, neutralizing reaction,
complement and lytic reaction.autoimmune disease, AIDS

PAPER-IIl: DEVELOPMENTAL BIOLOGY

NOTE: The question paper shall contain three sections. Section A (15 marks) shall contain 10
questions two from each Unit. Each question shall be of 1.5 marks. The candidate is required to
answer all the questions. The answers should not exceed 50 words. Section B (15 marks) shall
contain 5 questions (two from each unit, as internal choice). Each question shall be of 3 marks. The
candidate is required to answer all 5 questions. The answers should not exceed 200 words. Section
C (15 marks) shall contain 5 questions, one from each Unit. Each question shall be of 5 marks. The
candidate is required to answer any three questions. The answers should not exceed 500 words.

UNIT-I
Historical perspective, aims and scope of developmental biology, definition and phases of
development, theories of development, epigenesisu and preformation, mosaic, regulative, gradient,
spemanns, theory of organizers, gametogenesis, origin of PGC, spermatogenesis, morphology of
mature sperm, types of sperms, oogenesis, general feature of mature ovum, polarity of egg,
symmetry of egg, types of egg.

UNIT-lI
Reproductive cycles(estrous and menstrual cycles).Events of fertilization, Mechanism of sperm
transfer, polyspermy preventing mechanism. Errors in fertilization and significance of fertilization,
Parthenogenesis, evolution of viviparity.

UNIT-llI
Cleavage-Definition, types, pattern and planes of cleavage, morulation, blastulation, types of blastula,
gastrulation, types of gastrulation mechanisms. Fate maps (with suitable examples),Morphogenetic
cell movement and their significance in gastrulation. Embryonic induction, organizers, competence

UNIT-IV
Differentiation and organogenesis- Differentiation, growth and organogenesis, regeneration,
developmental defects (teratology), Senescence and ageing. Brief idea of animal tissue culture, In
vitro fertilization, stem cells and culture media

UNIT-V
1. Embryonic adaptations exemplified by
(a) Extra embryonic membranes in chick and salient features of development of chick development
upto 72hrs.
(b) Placentation in mammals: definition, types, classification on the basis of morphology and
histology, functions of placenta.
2. Amphibian Metamorphosis including endocrine regulation.

PRCATICALS

(1)Study of Chordates: Balanoglossus, Herdmania, Ciona, Botrylus, Salpa, Doliolum, Pyrosoma,
Amphioxus, Ammocoete larva, Petromyzon, Myxine, Zygaena, Torpedo, Chiamaera, Acipenser,
Amia, lepidosteus, Labeo, Clarias, Anguilla, Hippocampus, Exocoetus, Echeneis, Pleuronectes,
Protopterus, Ichthiophis, , Proteus, Ambystoma, larva (Axolotl ), Siren, Alytes, Hyla, Testudo,
Chelone, Tortoise,, Sphenodon, Hemidactylus, Phrynosoma, Draco, Chameleon, Eryx, Hydrophis,
Naja, Viper, Bungarus, Crocodilus, Alligator, Archaeopteryx,(Model), Pavo cristatus, Ornithorhynchus,
Macropus, Bat, Loris, Scaly ant eater (Model )

(2) Permanent Slides: Mammalian histology, V.S. of Skin, T.S. of Spinal cord, T.S. of Pituitary gland,
T.S. of Testis,, T.S. of Ovary, T.S. of Placenta, Bone, Lung, Pancreas, Kidney, Liver, Blood cell types,
Oral hood, Velum, pharyngeal wall, T.S. of Amphioxus through various regions. T.S. of
Balanoglossus, Whole mount of Amphioxus, Tadpole larva of Ascidia.
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(3) Dissection/demonstration(Models, charts, computer simulation: carp or any other commercial
fish/Scoliodon/Labeo- External features, Placoid scale, general anatomy, afferent and efferent
branchial vessels, Cranial nerves, Internal ear, digestive system, Eye ball and its muscles,
Urinogenital system.

(4) Permanent mounting, Spicules and pharyngeal wall of Herdmania, Ampulla of lorenzini,placoid
scale, Striped muscle fiber, Blood film

(5) Osteology: Comparative study of articulated and disarticulated bones of Frog, Varanaus, Fowl
and Rabbit.

(6) Study of Development of Chick : With the help of W. M. slides through various regions of 18- 72
hrs embryo. Live material 18 hrs, 24 hrs, 36hrs, 48 hrs, 72 hrs. Histological study of development of
frog / toad, through preserved material ( whole embryo or sections ) eggs, early cleavage, blastula,
gastrula, neurula, tail bud, external gill, mature tadpole larva. Study of metamorphosis (Frog/ toad )
through preserved material and chart /model. Drosophila / Limnea as embryological material. Study of
spermatogenesis and oogenesis through slides/ models/ chart in frog. Study of fertilization through
slides/ models/ charts.

(7) Experiments in physiology: Estimation of Haematocrit value in a blood sample, Total
Haemoglobin, RBC and WBC counting, Demonstration of enzyme activity, ESR value, Blood
coagulation time experiment, Blood urea estimation, Estimation of blood glucose level, study of reflex
action.

(8) Exercise in evolution-serial homology in appendages of Prawn, Analogy and homology(wings of
birds and insects, forelimb of bat and rabbit.

(Note-Use of animals for dissection is subject to the condition that these are not banned under the
wildlife Protection Act).

DISTRIBUTION OF MARKS

S.No Permanent exercise Regular Ex- student
1 Dissection/ demonstration 8 10
2 Preparation 6 8
3 Developmental Biology/
Exercise in evolution 6 8
4 Physiology 9 11
5 Spot(8) 16 16
6 Record 10 Nil
7 Viva-voce 10 12
Grand Total 65 65

Suggested reading material

Medical Physiology by Ganong

Human physiology by C.C.Chaterjee
Animal physiology and Immunology by K.C.Soni
Immunology by Janis Kubby

Immunology by T. Kanan

Human Anatomy and physiology by Tortora
Embryology by P.S. Verma

Modern developmental Biology By K.C.Soni
Developmental Biology by Scot. F. Golbert
10 Text book of vertebrate by R.L.Kotpal

11. Chordata by S.K.Sharma

12. Text book of vertebrate by H.C. Nigam

©CoN>GO AWM~

wg 1o
I TeE-uF R[ATH I AF ¢ 48 rferemdH 3 : 135
UeI-UF UH  GHIAEE 3UUC  AdHASTIY 3 16 45 3P
ye-ud fgd  Foamafd sgve =g=aw Sl sid: 16 45 3i®
Je-U3 qd HAE 39UC _IAdH S0 3 16 45 3i®
R AAIER 5 €UC REAAHSIN 3 *K (C * t-!
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veg AT 50 Weai ol BRM | @oe ' (153125)ﬁav—o{5qw3ﬁﬁ(9@253a71§

3T | el & Rl 5 el B TR o SRl ¥ | uRie SR A
| @Ug | (15 3id) ¥ UAS IHE W 1 9 FA 5 U B8R | TIH
Jel & IR a1 BN | TP SR DI AfHad g AT 500

8, S
gf;%t
i

U 5 3BT BT BN | Tremeif
et B B |

UIcIplscl, gHblecl, Ud ATSIARTIHET B qUITHRUT | SSHIMIAT Ud TRpIITRId BT aRT, I, §Tal
T U RIRSGI, THSAT Frai vd YA HRiaRer, gHidblsel, JRIPISel T RbaidieeT &I Sgdm |
USHHTSSI U4 i &1 a9 a0, d1al devl, TARAIE dral Ud deand |

HIwDT YR &7 SR dd aiffexor (aenRal § Suyad d@), favel vd fawdd «im den auey
forarfafy | dutel &1 AR AT, BUTT B UBR, Sias BT GAor, 3efi g Suifig dard |

TRITBITS M, AT, JRARTIH, HR Yd TR BT JAHD AT

1. JETIRVT, IhIsS Ioh, U, IH, -RG TG -RAX &I IRaT Ud TRagH |

SIENEIC]

T<Y U gEE AT BT Sfgdhrd

EEREEGE]

TEIo a5

SfgdRI A4, AMIhdls, SIfdAdis, Siad @ ST, Ifgd™d & FH0, SfgHRT & SMgaRid IR,

BSI—faat a1, wdfae =, refe, S fmior, fafreTar |
IS IATheT, STARI e, AT Adheld

SUNE N

|
Siared, Sftared o1 [ (-dsnfe a9a BH)
YD AT B fQUIAT, Y—UuSl BT Y—dsieb faror, Wl &1 Y[R vd 9 WTar]
YIofioTd, snfbeeRed, SRANR, 818 &1 Sfgfaerd |

"2 AC L( $ "(# N
4 {9 U3 & Gl A9 @US BRI | @US ¥ (15 3d) H UID THIE H 2 U, f{el 10 UL BN |
UAH YT 1.5 BT BT N | wRemedt & forw ) wedl & SR <7 oA B | Uld SR Bl MfdmaH
Ireg AT 50 TRl @ BRN | WUS T (15 3ih) H FHT 5 UL BRI (UAF FHE A 2 YA, AARS fadwed
afed) | UE U 3 3Dl BT BEIT | wRieneft & forv il 5 geHEl & SR oA i B | Uld SR Bl
JAferpaH ereq WMT 200 TTeRT @1 BRMT | U8 ' (15 3ih) H UAP §dbls W 1 T @A 5 U 811 | D
U9 5 3l b1 s8I | Wemeft & el fIF ueHl & SR <9 B | TP SR Bl 3ifrhdH wsg WM 500
Nealalanig

e &1 BT

eyl @ UeR, A YeR & Urae UwolgH U9 MR § @ uerdl R S961 &, ured fhar
BT i =0T, ured & SdTel & ey ol fohar fafyy, M d3 9 wfRid e T |

SIS B BB

gah DI AT, ASSIST IS IUTGl & YHR, JHd HT g7 Scdlal & AT H ARG, IS IS
Td grofl & I I P W T, T BT (HAHD e, gad D IRIEREH], 93 [Eior $1 fhafafe,
IS T A TG AR 0T |

IREEART BT BRI

RFT A9g, RH &R, I e, ged Wad, PISId dsh, Y& &1, <8 BT a9, IRGRY dF &
T (faeTa, vorgeT UaeiRY, gy u1d, iREfEufew)

qET B PIDI -

waqq & fharfafy, 6 @1 Ay, v@d § O, e CO, &1 yRagd, aa- &1 19+, wadd o 9

AHEIRIT T (SR, ThIgATHD)

e & HIfddT -
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FHptell T & HET U9 B, Ul 9, & Aqgad vd e @ feafafy

If3pT B BB

df3reT @1 AR, e SgEud ©f SRy Ud HeRvr, s W8 drel R, fdacdt fharn, gfdedt
™, e fdeR

TS I B BIIR

gfte & w1ffa), g1 @1 fHarfafd, << v wefumE)

yfoRen fasm -
sforer, gRMTT, ufiRem & UdR, Ufei, aropsil @ ufdeiedr, ufoRel @1 ww@e, 9aR (IgG, IgA, IgM,
IgD, IgE), <tefoT Ud &1, Aidetiel UfoRell &1 Scare gd Sured |

!

yfarel HIf¥rere :
Macrophage, B @ T formprarge, o Geom—vdEtel ufafar, MHC, m@eg Sfifear, anvgor
AR, ITRIFART STfAfhan, o fohan, o ash, wWufcRe I9T, TS (AIDS)

o2 it X

4 {9 U3 & Gl A9 @US BRI | @US ¥ (15 3d) H UID THIE H 2 U, f{ed 10 UL BN |
UAP U 1.5 3fpT BT s | weneft & for ) vl & SR <A1 AR B 1 USSR B IR
T AT 50 TRl Bl BRI | WU ‘T (15 3idh) H el 5 U 81 (YD SHls H A 2 U, RS fddbed
afed) | UR¥P U 3 Bl BT B | Wt & fou @l 5 ywl ® SR <1 AR B | UAS SR B
JAferpaH ereq WMT 200 TTeRT @ BRMT | WU F (15 3ih) H UAP §dbls W 1 T @A 5 U 811 | UA®
U3 5 bl BT r1 | gREmefi & fFsl fiF g & SR <7 B | UAd SR B SifShad I AT 500
Ieq] B BN |

vfreie uRter, Sewg, dRaed Sifde! &1 #e<d vd wiaw, uRagd & Rigr, g™a o=+, PGC @1
IR, BTG, B GIT, YHIY] & UHR, MUY S, 3fUSIV] Pl WA, VS & gadl, AT,
VSl B UBR |

U ¥ (RS 9h U4 A 9eh), Ve @1 UHE =T, YY) AR o fhanfafyy, e o e,
g &1 He<d, JAYHI, SRIYSIAT BT g |

fage — oRwmn, yeR, gfeu, JdeWad, HgHHad, RCHl & UHR, IRGAA™dd, IRgamad &
fepanfafdy, F=fad amve, ERaT sMdRa Tl Ud Hew, ol URvl, Hired, |med |

favies, sifdem, faves, gfs, fawder =, Shvfar, urll STe dags, o= fves, w9 IR, daea
HEGH |

I
1. faRed yoia fifeera, g1 &1 IRagT—72 dc d@, TRl § wiice™, aRMmen, JaR, aiffevo,
el & B |
2. IUIIR H HIATGROT TG =g =T |

1. DISC BT FETIT :

S, SSHIIT, AT, Sciels, AT, SIfolaled, UTSRIATHT, THpIiaTs, THINIIC odl, USTHgSiH,
e, Sefen, eRUSl, oedNn, TR, U, ofieReN, offddl, deiRgd, Uwdien, ey,
UGARITCH, U4, TRMdeH, Uierexd, saliahd, Uifead, TdReH ], Taaidiced oidl, |gdh, Ueiicd,
BRI, <¥gel, fhaid, TIielgd, WHISH, gHisacsad, BWRRM, S&l, dAferdd, TRad, gTSeifthy, AT,
qIUR, LIRY, Hibiesd, Tferier, snfhareRaw, 4al, sifHeffhad, Amod, ammes, I W@R |

2. WS wligs

@Er BT V.S, WisAd die &1 T.S., Ugy w2l &1 T.S., guu &1 T.S., SR &1 T.S., ©iier &1 T.S,,
3Refl BT T.S., B, T, b, I, Yad DIRIBT b UPR, AR s, I, A, TpIaiiadd &
fafa=t et @ dre, eArdd 1 T.S., TrpRiieas & T.S., vRifsar «maf |

3. faegeq (disa, =1d, Hvex AmeTRa)

P AT 3T ATARG ABell / Fhlferdred / AT 9181 <efvl, Whlss edh, AHRI ARIRG, d®, ofd:
Ui, gre =, 3 Teld T URE, gHES 9 |

4. g IffHRe —
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ST @1 BicHY Ud TF-T Rl TYell 3% ARSI, Wihigs e, IRad U=, Iad fhew
5. JRer fagr —
g, I, I Td TR B FIRYT Ud GENAET ARRAT BT JoAcHD eI
6. URagT Sfdedr —
ol S YT BT 18—72 ©C B aARAT BT W.M. IgS! §RT 303, 18hr, 24hrs, 36hrs, 48hrs, 72hrs &1
RS BT RiaT UGRH, Wed & Ivs, Ao, ARG, TR, <Hdl, <d ¥, a1 [dl, gRuad
detld amal &1 BHifdal e, Hed H SR B AR, wWigs, Alsd, ac & gRI YHIU[ST gd
JUSTU[GA T eI, Ve &1 3 |
7. uroft e & v —
e ¥ fedcifsbe A &1 Ry, fedelfes @1 feriRer, RBC @1 oM, WBC @1 70T, ESR @1 A9,
R Whad BT (IR, Y9 JRAT BT AU, I IGbISl BT AU, Yl (a1 BT e, USTgH fhar &1
T |
8. Slgdr & TN —
U & Iuil H ARG MR BT g, FHGI U [AwHsiTa SR BT e |

4 | wiforl &1 fdeeed okl & FRMGER vd a1 Siig gRefl AR aq & d8d Sl 9ol &1 fear
SR 59, W ufes T8 2

(> « . ! ;

faese 8 10
R WSS 6 8
IRagT Sifddl / Sfger 6 8
EaIREal 9 11
e (8) 16 16
IPIE 10
HIETh R 3

:: -1 -1

5. BOTANY

Scheme
Three Papers Max. Marks : 135 Minimum Marks- 48
Paper | 3 Hours Duration 45 Marks 16
Paper Il 3 Hours Duration 45 Marks 16
Paper Ill 3 Hours Duration 45 Marks 16
Practical 5 Hours Duration Max. Marks : 65Min. Pass Marks : 24

(One day)
Pattern of Paper
The question paper shall contain three sections. Section A (15 marks) shall contain 10 questions two
from each Unit. Each question shall be of 1.5 marks. The candidate is required to answer all the
questions. The answers should not exceed 50 words. Section B (15 marks) shall contain 5 questions
(two from each unit, as internal choice). Each question shall be of 3 marks. The candidate is required
to answer all 5 questions. The answers should not exceed 200 words. Section C (15 marks) shall
contain 5 questions, one from each Unit. Each question shall be of 5 marks. The candidate is
required to answer any three questions. The answers should not exceed 500 words.

PAPER |
TAXONOMYAND EMBRYOLOGYOF ANGIOSPERMS
Unit-l

Herbarium technique. Important herbaria and Botanical gardens of India. Principles of classification.
Basic evolutionary tendencies in flowering plants. Nomenclature of Angiosperms. System of
classification of Bentham and Hooker’s &, Hutchinson’s. Flora and Icons. Flora of Rajasthan.

Unit-1l
Range of wvegetative and floral characteristics and economic  importance  of
Ranunculaceae,Capparidaceae, Papilionaceae ( Fabaceae

Caesalpiniaceae,Mimosaceae,Cucurbitaceae, Apiaceae ( Umbilliferae ) and Asteraceae
(Compositae).

Unit-lll
Range of vegetative and floral characteristics and economic importance of Apocynaceae,
Asclepiadaceae, Solanaceae, Lamiaceae(Labiatae), Euphorbiaceae, Liliaceae and Poaceae
(Gramineae).
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Unit-IV
Structure of stamen and pistil. Pollen Pistin Interaction & Sself Incompatibility Microsporogenesis-
Structure and germination of pollen-grains. Megasporogenesis- types of ovules. Development and
types of embryo-sacs (mono, bi and tetrasporic embryo sacs), Fertilization.

Unit-V
Endosperm- Structure, types and development. Types of endosperm haustoria, nature of endosperm.
Types of embryogeny. Seed structure and types. Apomixis, polyembryony and parthenogenesis.
Experimental embryology- culture of anther and embryo.

PAPER-II
ANATOMY OF ANGIOSPERMS AND ECO NOMIC BOTANY

Unit-l
Meristems and various theories related to organization of apical meristems (root and stem).Simple
and complex permanent tissues and their functions, secretory tissues, tissue systems.

Unit-1l
Primary internal structure of root ,stem and leaves. Structure of leaf epidemis, trichomes and stomata,
origin of lateral roots.Primary anomalous structure (Monocot & Dicot Root & Stem) Periderm and
abscission of leaves

Unit-lll
Normal Secondary growth in dicot root and stem. Periderm Heart wood sap wood,tylosis annual ring
& secondary anomalous growth in roots and stems.

Unit-IV
Origin, cultivation and improvement of Wheat, Rice, Maize, Potato and Sugarcane, Study of economic
botany of following group of plants.-
Fibre yielding- Cotton, Jute Oil yielding- Groundnut, Mustard, Sunflower and Coconut. Timber
yielding- Tectona, Dalbergia, Tecomella.

Unit-V
General account and economic importance of following group of plants-
Medicinal plants with special reference to- Cinchona, Rauvolfia, Papaver, Withania and Aloe.
Spices and condiments with special reference to-Red pepper, Clove,
Coriander, Zinger, Heeng, Turmeric.
Beverages-Tea, Coffee.
General account of Rubber plants.
Ethnobotany: Definition methods of study and importance.

PAPER-III
CYTOGENETICS, PLANT BREEDING, EVOLUTION AND
BIOSTATISTICS

Unit-l
Concept of cell and cell theory. Structure, composition and function of cell wall and cell membrane.
Types, structure and functions of cell organelles. Cell divisions.

Unit-1l
Mendel’s laws of inheritance. Monohybrid and dihybrid ratio. In-complete
dominance, lethal gene. Gene interaction- Epistasis. Complementary
Supplementary, Duplicate Physical and chemical structure of chromosome , types of chromosomes
lampbrush and supernumerary. Chromosomal mutations.

Unit-lll
Structure and functions of nucleic acids. Types of RNA and DNA.
Replication of DNA. Evidences of DNA as genetic material.
Synaptonematal complex, crossing over, chiasma, linkage and mapping
of genes.

Unit-IV
Principles of Plant breeding. Methods of breeding; Introduction and
acclimatization, selection (mass, pureline and clonal), hybridization,
pedigree analysis, hybrid vigour, use of mutation and polyploidy in
breeding.

Unit-V
Lamarckism and neo-Lamarckism. Darwinism and neo-Darwinism.
De Vries concept, origin of species, Elementay study of biostatistics mean, mode, median, standard
error, chi-spuare test, standard deviation.
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PRACTICALS
Time : 5 Hrs. Max Marks: 65 Min Pass Marks: 24
Note : The practical exercises have been divided into following two groups.
Group-l:  Taxonomy, Embryology and Economic Botany.
Group-ll : Anatomy and Cytogentics etc.
GROUP | : TAXONOMY
1. Ranunculaceae:Ranunculus, Delphinium
2. Capparidaceae .: Cleome, Capparis.
3.. Leguminosae:Albizia, Cassia, Clitoria
4. Cucurbitaceae:Citrullus, Cucumis
5. Apiaceae:Coriandrum, Foeniculum
6. Asteraceae:Helianthus, Tagetes
7. Apocynaceae:Catharanthus, Nerium
8. Aselepiadaceae:Calotropis, Laptadenia
9. Solanceae:Datura, Solanum
10. Lamiaceae:Ocimum, Salvia
11. Euphorbiaceae:Ricinus, Euphorbia
12. Lilliaceae:Asphodelus, Aloe
13. Poaceae:Triticum
(Locally available plants be substituted, if necessary)
EMBRYOLOGY : Slides/Specimen.Placentation : Axile, free central, parietal, marginal and basal.
Ovules : Anatropus, and Orthotropus
Ovary : Different types. T.S. anther, L.S. mature seed, pollinium whole mount.
Inflorescence : Cyathium, Hypanthodium, Capitulum, Vertecellaster and
Umbel.
ECONOMIC BOTANY: Drugs : Cinchona, Rauvolfia, Papaver, Withania, Aloe.
Fibres: Cotton, Sunnhemp Oil Seeds: Groundnut, Mustard, Sunflower
Timber: Heartwood, sap-wood, annual rings. Spices & condiments: Red pepper, Clove, Coriandrum,
Zinger,
Turmeric and Heeng .Beverages: Tea, Cofee.
GROUP Il: ANATOMY AND CYTOGENETICS ETC.
Anatomy : Stem: Boerhaavia, Achyranthes, Bignonia, Bougainvillea.
Laptadenia, Nyctanthes, Salvadora, Casuarina. Dracaena.
Root : Hygroscopic roots of Orchids, Assimilatory roots of Tinospora, Prop roots of Ficus.
Leaf : Nerium, Ficus, Maize, epidermal studies. Types of stomata.
Cytology : Smear preparation of root tips, floral buds of onion for different stages of cell division
Plant breeding : Monohybrid and dihybrid crosses. Emasculation. Marking Scheme
There shall be a practical examination of five hours duration and the distribution of marks shall be as
follows -
Time : 5 Hours Student Reg. N.C.Ex.
1. Meterial for anatomical study with 7 10
(i) double stained T.S. preparation
(i) Labelled cellular sector diagram
(ii) indentification with characters
(iv) special anatomical characters
2. Description in semi technical language of given 7 10
flower with:
(i) diagrams (ii) description (iii) identification
and systematic position with characters
(iv) F.F. & F.D
3. Economic Botany

(Two specimen)
Embryology

>

Smear preparation: two stages of cell division
Emasculation technique

Exercise on breeding/ Genetics

Spots 5 (one each from Anatomy, Taxonomy
Economic Botany, Embryology, Cytology)

©O NGO
—AAOO
—AAOO
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9. Viva-voce 8 10
10. Records and herbarium 8 —

Total 65 65
Suggested Books :

1. Taxonomy of Angiosperms and Embryology - Gena, Verma and Chaudhary, Alka Publ. Ajmer.
2. Anatomy of Angiosperms and Economic Botany-Gena, Verma and Chaudhary, Alka Publ., Ajmer.
3. Cytology, Genetics, Plant Breeding, Evolution and Biostatics- Gena, Verma and Chaudhary, Alka
Publications, Ajmer.
4. Atext book of Botany - Singh, Pandey and Jain, Rastogi Publications, Meerut.
5. Cytology, Genetics, Biotechnology and Biostatistics -P.K.Gupta, Rastogi Publications, Meerut.
6. Practical Botany - Bendre and Kumar, Rastogi Publication, Meerut
7. Practical Botany- Trivedi, Sharma, Sharma and Dhankhad, RBD Publications, Jaipur
[ B} ( N
« " *K ( * 1 «" *
UUR A 3 ©T Jafy 45 3dH 16
YR fgd 3 € 3@ 45 3dH 16
UIR A 3 EC srafer 45 3fH 16
RIRTe OiedT : 5 ©C @ 65 3ih 24 (U fad)
YuR &7 U
e UF & ol A9 @UE BRT | WUE ' (15 3id) H UAS FHIS W 2 UL, Hol 10 U BRI | YD T
1.5 3T BT BT | qRIeAell & forg 9l Uedl & IR <A1 SIHaR] & | URId IR &1 JAfddhad wes |HT 50

TG B BR | WUS q (15 3d) H Kt 5 U BH (D SHE H H 2 U, ARG fadbed Afd) |
UAd U 3 3fdI BT B | GRiemefl & forg |t 5 el & IR <A1 1A 7 | URd SR B STRIdhdH
I AT 200 TET B BRfT | WU W (15 3id) H UG SHE W 1 9 Fel 5 UH B | IS ULH 5 3T
BT 8T | Tereff &1 fht N9 Ui B SR <H 8N | UG SR Bl AfABaH eg AT 500 Il DY
BT |

oo ( (. 5

BIRTH i, MRA & UHE SIRAT I Il Seimd | gdaitordl & aiffexor & Rigia, gefia ureai
H Ry IR ygicadl, Agaalfordl &1 FeR0l, UTed aifidRor Ugid—dom dom gax, gcdiada—d
qATRROT | GART AT AP | FART TAT (SMSPIRA)RIGRATT FART |

FrafoiRed @ell & ®I¥e T Yo Jq0 BT IR oIl e Agca—--dged], Huded!, UdIferamar
(Do) HAAGT, AGATEH! ), FHCH], YT @QEIHHR) oIl TRl (HHIfoie)

fy=faRad et & wIe 9 yoi derol &1 = qen onfdfe Agw guTgeRl, VRS, Ao,
AT (IfAQSY), ooIfdesd, digeft (@) o forforasd |

JHER TAT 30U Pl WD, AAHAT, WA ], YIS WRETHOIT Bl FAAT G 3BT,
THA AT —dIGUS & UhR, YoTHY &1 URIET T ISR (TF g1, TP Eeufsl Yorh), e |

YUMIIY—RE], UhR d IR, YOTAT ST & UHR, YUY B MHIRD UPI | YOIgHad q0T 3dD
UHR | IS G g YBR | RIS, YOI G AFYSHI | RS HIOTHI—URNTHIT g Yo HaeiH |

o2 0T \ G *, "(C N

frrsards den IR favsads (o dn ™) 9 9fd (it Rigma ) e 9 Jfed Rmil sas
AT 9D B, SN Hedd, Hedd o |
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qol, W™ T ufcqdl o Ui JffaRe |e 1, Uul Sifered, TaRE oI Il B GEEl 9 UHR | gRd
el & aRTE | Thdlou= g fgdious ois 9 a9 # UrIfies SR R e uvli &l e |

fgdioTu=l 9ot 9 @ # M fgde gfg, uRas, AMiRe S, 8¢ g, JU gs, csdad diiie gl
qa 9 a1 H M fgdas gfg |

g, AT, AP, ] TAT T BT IgHd, PV AT FUIR |

gyl & f=foRad agel @ onfdfe avvafa g™ &1 e

W IAEH: HUH, IE |

T SUTEH: HHell, AT, FROE], ATRI |

PG IAEH: ARG (Saern), WM (Feafsrn), Afger (feame)
1

qreul & fEforiRad wHel & i wew Ud ar STeu |
el urey: R, Jrafewar, dudr, A 9 vaw |
TRATel: ATATHE, T, eIfT, oTax®, BT, 8ol |

W1 ueref A, S |

IR UTeY T AT gRe |

HEaTT gt fasm: gy, ued & d¥ie 9 Al |

$ 9

HIRTGT FhU-T TAT BIGT g, dI¥eT A den BIR¥GT Sl b G¥aHl, e Ud B,
BIRGI & YHR, G- UG BRI, HIRABT Ao |

HUSH & AR & 190, ThADR AJuTd, fgHHR SguId | qel YIfadT, B1dd SiiF | S SexuaRTa—
YTAdT, PTG, ARG G gelide | OREET &1 Hifde de IMrfes S, ToRE & TeR (S,

Uefid,) ORE SeaRad |

AN S Tl B AET d BY, IRYATY. T SITAY. & UHR, SLTALH!

gferpicr | SLTA.Y. aTaRie uarel €, & uer H wHier | FfauleREAl (RrTeified)
affast, S fafrra (@RI JlaR), rcTRidsT (BTgUSH), FEev=al g SiiHl &l AT |

Uy UoiHE & gid, Uod @ - qRIemu dol Seaad, )9 (e Yg avred den dare)
HpRoT, JerMact fIgelyvr, HaHx 3iiel, Yo 4 IaRddd e agiforr &1 ST |
1

THIHATE TAT TI—AHIh TS, SIA-aTg eIt W—@ﬁﬂﬁﬁ,-@maﬁﬂmﬂ,aﬁww |
ST HIRFDH! BT URMPIS eTIT—HIE, Igld, FEAB, AFD JfC, Pls a1 U0, A4S g |

gRNTe st o1 <1 |el § fafora fosar mar & —

|HE 1 ¢ il HIfOre! qorr anfefe vt s |

g 2 : YU IRR, BIRMBIARIG! Tl 9ed goi |
o 5 G, "(C N ]

o O\ o
NTARAH XARelNd, slethl1dH

:

HatacHl : Riged, BgHd
UG BIRY=sH, Wi
T 2fergeerd, Soled

QURATS R Heverd, HRIH
WRFANITS: BACION, e ==
A=A SR, e

0. forfergsdt: wepIfSer™, el

=2 ©® N OA®DN 2
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11, ITAGRY: Ry, Ao
12. gHIfde: RRm<, goifdar
3. digedt: fefeaH
(\HICRHChdeHN IR Ul Uredl & IYART fhaT ST Febell € ) |
| 5 & | ] - ( "
ElSIESEIE a&ﬂwfﬁc—cﬂugﬁﬁﬂﬂﬁwm@ﬁmﬁq
g Y] AVSRIY: A PR WRNPIY & FURIBIC, URYF 16l &l oddd PIe, Uel=FH &1 qof
SR |
WIEGH: HQRRM, S-Sy, 4 Ud alcRIRey doll B
*, WC N
e ey : Reee, Jarfewar dudr, f3Afrr 9 gaRT
T HUTH, T
AT 1S el ARl RO
PG : IATRIS, IHHIS, qMND I
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Scheme:

Theory/ Nomenclature Hours Duration Max. Min.
Practicle per of exam Marks Marks
week

Paper-I Geology of Rajasthan

& Sedimentology 2hrs 3 hrs 45
Paper-II Igneous &

Metaphorphic

Petrology 2hrs 3hrs 45 48
Paper -lll  Stratigraphy of

India 2hrs 3hrs 45
Practicals Related to all the

three papers 6hrs 5hrs 65 24

Note: — Each Theory paper is divided into 5 units. The question paper is divided into three
parts,Part A,Part B and Part C. Part A (15 Marks) is compulsory and contain 1 question containing 10
parts ( Answer limit 50 words) two questions from each unit, each question is of 1.5 marks. Part
B (15 Marks) is compulsory and contains five questions with internal choice, one from each
unit.Candidate is required to attempt all five questions; each question is of three marks each (Answer
limit 200 words). Part C (15 Marks) contains five questions one from each unit. Candidate is required
to attempt three questions; each question is of 5 Marks (Answer limit 500 words).

Work load: — Each paper shall be given atleast 2 (two) hours (or three periods) per week Theory
teaching. Practical shall be given 6 (Six) hours per week. In this way each theory paper shall be given
atleast 60 hours teaching and total180 hous teaching for practicals per teaching session.

Paper | : Geology of Rajasthan and Sedimentology
Duration : 3 hrs. Max. Marks: 45
Unit-I

Regional Geology and Tectonics of Rajasthan.
Basement: Banded Gniessic Complex, Mangalwar Complex, Sandmata Complex, Hindoli Group,
Untala, Gingla and Berach Granites. Form and distribution, stratigraphy, metamorphism structure and
tectonics of Proterozoic : Aravalli Superrgroup; Delhi Superrgroup; Vindhyan Supergroup; and Marwar
Supergroup. Late Proterozoic Magmatism- Erinpura granites and its equivalents; Malani Igneous
Suite —distribution, classification, age and evolution.

Unit -l
Palaeozoic and Mesozoic Stratigraphy of Rajasthan — Bap Boulder Bed, Badhura Formation,
Mesozoic sequence of Jaisalmer Basin. Deccan Traps in Rajasthan — form and distribution.
Alkaline Rocks- Mundwara, Sarnu-Dandali and Sankra-Sanawara.
Tertiary Stratigraphy of Jaisalmer, Barmer and Palana-Ganganagar basins.
Quaternary Geology of Western Rajasthan - stratigraphy, landforms, palaeoclimate and
neotectonism.

Unit -1l
Sedimentology — Sedimentary deposits and sedimentary rocks. Sediment; origin, transportation and
deposition; Depositional Environment. Post depositional changes- lithification and diagenesis.
Dynamics of eolian, fluvial, near shore and deep sea environments. Concepts of sedimentary facies.
Mineral composition of sedimentary rocks. Heavy minerals :their seperation , classification and
significance.

Unit-IV
Texture of sedimentary rocks: Grain size — distribution, graphical representation and their geological
significance. Grain shape, sphericity and roundness. Packing , orientation and internal fabric of
sedimentary rocks.
Sedimentary structures: Surface structures viz. - Ripple marks, Sole marks- flute, groove, Rill marks,
Rain drops imprints etc. Internal structures: Bedding, Graded bedding, Cross bedding and
penecontem poraneous deformation structures etc. Chemical structures: geodes, cone in cone,
septaria, styolites etc. Biogenic structures: stromatolites and echnofossils.

Unit-V
Classification of sedimentary rocks. Clastic and nonclastic rocks.
Petrogenesis of common sedimentary rocks viz. conglomerates, breccia, sandstone, shale, laterite,
bauxite, limestone, dolomite, gypsite, coal, bog iron ore, rock phosphate. Carbonate rocks, their
minerals, composition, classification and origin.
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Paper Il : Igneous and metamorphic petrology :

Duration - 3 hrs. Max. Marks: 45
Scheme:
Theory/ Nomenclature Hours Duration Max. Min.
Practicle per of exam Marks Marks
week

Paper-I Geology of Rajasthan

& Sedimentology 2hrs 3 hrs 45
Paper-I| Igneous &

Metaphorphic

Petrology 2hrs 3hrs 45 48
Paper -lll  Stratigraphy of

India 2hrs 3hrs 45
Practicals Related to all the

three papers 6hrs 5hrs 65 24

Note: — Each Theory paper is divided into 5 units. The question paper is divided into three
parts,Part A,Part B and Part C. Part A (15 Marks) is compulsory and contain 1 question containing 10
parts ( Answer limit 50 words) two questions from each unit, each question is of 1.5 marks. Part
B (15 Marks) is compulsory and contains five questions with internal choice, one from each
unit.Candidate is required to attempt all five questions; each question is of three marks each (Answer
limit 200 words). Part C (15 Marks) contains five questions one from each unit. Candidate is required
to attempt three questions; each question is of 5 Marks (Answer limit 500 words).

Unit -1
Igneous rock- plutonic, hypabassal and volcanic rocks. Forms, Texture and structures of igneous
rocks.

Unit -1l
Composition, physicochemical constitution of magma. Types of magma and crystallization of
unicomponent and bicomponent magma- solid solution, mixed crystal, differentiation and assimilation
of magma. Bowen’s Reaction Series.

Unit -1l
Concepts of rock kindreds. Classification of igneous rocks. Petrography and petrogenesis of common
igneous rocks, Granite, granodiorite, Diorite, Gabbro, Syenite, ultrabasic and ultramafic rocks and
their volcanic equivalents.

Unit - IV
Metamorphism, agents of metamorphism and types of metamorphism. Concepts of metamorphic
grades and facies. Phase rule. Regional (dynamothermal) metamorphism Thermal (contact)
metamorphism, Plutonic metamorphism and cataclastic metamorphism.

Unit-V
Texture and structure of metamorphic rocks. Stress and anti-stress minerals. Metasomatism,
Pneumatolytic injections. Metamorphism and auto metamorphism. Palingenesis and anataxis.
Retrograde metamorphism. Description of common metamorphic rocks:- slate, phyllite, schist, gneiss,
quartzites, marbles, granulite, eclogites, migmatite, charnockites etc.

Paper lll — Stratigraphy of India

Duration 3 hrs. Max. Marks : 45
Theory/ Nomenclature Hours Duration Max. Min.
Practicle per of exam Marks Marks
week

Paper-I Geology of Rajasthan

& Sedimentology 2hrs 3hrs 45
Paper-l| Igneous &

Metaphorphic

Petrology 2hrs 3hrs 45 48
Paper -lll  Stratigraphy of

India 2hrs 3hrs 45
Practicals Related to all the

three papers 6hrs 5hrs 65 24
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Note: — Each Theory paper is divided into 5 units. The question paper is divided into three
parts,Part A,Part B and Part C. Part A (15 Marks) is compulsory and contain 1 question containing 10
parts ( Answer limit 50 words) two questions from each unit, each question is of 1.5 marks. Part B (15
Marks) is compulsory and contains five questions with internal choice, one from each unit.Candidate
is required to attempt all five questions; each question is of three marks each (Answer limit 200
words). Part C (15 Marks) contains five questions one from each unit. Candidate is required to
attempt three questions; each question is of 5 Marks (Answer limit 500 words).

Unit -1
Stratigraphy and sedimentation: Dual hierarchy in stratigraphy, vertical and lateral relationship.
Elements & Principles of stratigraphy. Standard Stratigraphic Time scale and its Indian equivalents.
Lithostratigraphic, biostratigraphic & chronostratigraphic units. Geochronology. Physical and tectonic
divisions of India and their characteristics.

Unit -1l
Major Precambrian provinces of India: Dharwar Province, Eastern Ghats Province, Central Indian
Province, Singhbhum —Orissa Province: Distribution, Classification, Formations, Important economic
minerals. Precambrians of the Extra- Peninsula

Unit - 1ll
Proterozoic Formations of India: Cuddapah Supergroup, Bijawar, Gwalior and Kolihan, Kaladagi and
Pakhal groups. Vindhyan Supergroup, Kurnool group Marine Palaeozoic formations of India: tetheyan
regions and lesser Himalayan region and mesozoic formations of India : Distribution, Formations &
Lithologies.

Unit - IV
Gondwana Super group : sedimentation and Palaeoclimates. Distribution, division, lithology, fossil and coal
content. Deccan traps: distribution , classification origin and age.
Infratrappean and intertrappean beds.

Unit-V
Cenozoic geology of India: Boundary problems.
Distribution, classification, lithology and fossil content of Himalayan Paleogene succession, Himalayan Neogene
succession, Assam-Arakan region, Cauveri and Godavari region :.

GEOLOGY PRACTICALS
Duration 5 hrs. Min. Pass Marks 24 Max. Marks 65
Theory/ Nomenclature Hours Duration Max. Min.
Practicle per of exam Marks Marks
week

Paper-I Geology of Rajasthan

& Sedimentology 2hrs 3hrs 45
Paper-lI| Igneous &

Metaphorphic

Petrology 2hrs 3hrs 45 48
Paper -lll  Stratigraphy of

India 2hrs 3hrs 45
Practicals Related to all the

three papers 6hrs 5hrs 65 24

Note: — Each Theory paper is divided into 5 units. The question paper is divided into three parts,Part
A,Part B and Part C. Part A (15 Marks) is compulsory and contain 1 question containing 10 parts (
Answer limit 50 words) two questions from each unit, each question is of 1.5 marks. Part B (15 Marks)
is compulsory and contains five questions with internal choice, one from each unit.Candidate is
required to attempt all five questions; each question is of three marks each (Answer limit 200 words).
Part C (15 Marks) contains five questions one from each unit. Candidate is required to attempt three
questions; each question is of 5 Marks (Answer limit 500 words).
Distribution of Marks in Geology Practical Examination

Sedimentology 12
Igneous and Metamorphic Petrology 18
Stratigraphy of India 10
Field Training 05
Viva 10
Record 10

SYLLABUS OF PRACTICAL
Study of rocks in hand specimens and Petrographic studies under microscope.
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Igneous rocks: Granite, Granodiotrite, syenite, diorite, anorthosite, norite, gabbro, pyroxenite,
peridotite, pegmatite, dolerite, rhyolite and basalt.

Metamorphic Rocks: Quartzite, marble, gneiss, mica schist, phyllite, slate, amphibolite, charnockite,
mylonite, migmatite.

Sedimentary rocks: Sandstone, Limestone, shale, conglomerate, arkose, greywacke. Identification
of important stratigraphic rocks in hand specimens. Distribution of important stratigraphic formations
and supergroups in the boundary maps of India and Rajasthan

Field Training: Study of geological formation and rock types for about five days duration and a report
thereon.

Books Suggested

1. Mukherjee P.K. — A text book of geology, (The World Press, Calcutta).

2. Subramania S. — Petrology |, (COSIP-ULP,Mysore, Uni. Maysore).

3. Hatch F.H. , Wells, A.K. & Wells M.K. — Petrology of the Igneous rocks, (CBS Publication, Delhi).

4. Mason, Roger — Petrology of the Metamorphic Rocks, (CBS Publication, Delhi).

5. Sen Gupta, S.M. — Introduction to Sedimentology. (Oxford & IBH, Delhi).

6. Verma, V.K. & Prasad, C. — Text Book of Sedimentary Petrology, (Int.Book Distributers,
Dehradun).

7. Greensmith, J.T. — Petrology of the Sedimentry Rocks, (CBS Publication, Delhi).

8. Ehlers, E.G., Blatt, H. — Petrology Igneous, Sedimentary and Metamorphic, (CBS Publication,

Delhi).
9. Tyrrel, G.W. — Principle of Petrology.
10. Krishnan, M.S. — Geology of India and Burma (Higgin Bothams, Madras).
11. Wadia, D.N. — Geology of India (Tata Mcgraw hill, Delhi.)
12. Ravindra Kumar — Fundamentals of Historical Geology & Stratigra phy of India (CBS)
13. Mahapatra G.B. — A text book of geology. (CBS Publication, Delhi)
N
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7. GEOGRAPHY

Scheme

Two papers Mini pass marks: 54 Maxi marks: 150
Paper-I 3 hours duration 75 marks
Paper- Il 3 hours duration 75 marks
Arts & Science Practical :

Arts Mini pass marks: 18 Maxi marks: 50
Science Mini pass marks: 18 Maxi marks: 50

PAPER I: HUMAN GEOGRAPHY

Note: The question paper will be divided into three sections.
Section A will contain 10 questions in all (two questions from each unit). Each question will carry 2
marks. All 10 questions are compulsory. Section B will contain 10 questions in all (two questions from
each unit with internal choice). Candidates have to attempt 5 questions by selecting 1 question from
each unit. Each question will carry 5 marks. Section C will contain 5 questions (one from each unit).
Candidates have to attempt any three questions. Each question will carry 10 marks.

UNIT-I
Nature and scope of human geography; Branches of human geography; Principles of human
geography; Approaches of human geography; Concepts of man-environment relationship-
determinism, possibilism, and neo-determinism; Dichotomy in physical and human geography.

UNIT-1I
Division of mankind: spatial distribution, physical and social profile of racial groups, ethnic groups,
tribal groups in the world and in India; early economic activities of mankind- food gathering, hunting,
fishing and shifting cultivation.

UNIT-1lI
Human adaptation to environment (i) Cold region Eskimos, (ii) Hot region Bushman & Pigmy, (iii)
Plateau region Gonds & Masai, (iv) Mountain region Gujjar & Naga, (v) Plain region Bhils & Santhal,
their social and economic activities.

UNIT-IV
Distribution of population: World distribution pattern; physical, economic and social factors influencing
spatial distribution; Concept of over population, under population, and optimum population. Zero
population growth; Migration- internal and international.

UNIT-V
Population regions of India; dynamic, prospective, depressed; Problem of over population of India and
remedial measures. Population programmes and policy of India.
Books recommended:
1. Bergwan Edward E: Human Geography: Culture, Connection and Landscape, Prentice Hall, New

Jersey, 1995.

2. Carr,M: Patterns, Process and Change in Human Geography, MacMillan,London, 1987.

3. Fellman, J L: Human Geography- Landscape of human activities, Brown & Benchman, USA,
1997.

4. Blij HJ: Human Geography, Culture, Society and space; John Willey, New York, 1996.

5. Kaushik: Manav Bhoogol ke saral sidhant, Rastogi, Meerut.

6. Dvivedi and Kannojia: Manav Bhoogol ke Sidhant, Kitab Mahal, Allahbad.

7. Gujjar and Jat: Manav Bhoogol, Panchshee Prakashanl, Jaipur.
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PAPER IIl: GEOGRAPHY OF RAJSTHAN
Duration : 3hrs Maxi marks: 75

Note: The question paper will be divided into three sections.
Section A will contain 10 questions in all (two questions from each unit). Each question will carry 2
marks. All 10 questions are compulsory. Section B will contain 10 questions in all (two questions from
each unit with internal choice). Candidates have to attempt 5 questions by selecting 1 question from
each unit. Each question will carry 5 marks. Section C will contain 5 questions (one from each unit).
Candidates have to attempt any three questions. Each question will carry 10 marks.

UNIT-I
Introduction: Formation and administrative setting of the state, Geological structure, Relief,
Physiographic regions, Drainage, Climate, Soils, Natural vegetation.

UNIT-II
Agricultural and economic aspects of the state: Food and commercial crops, Main irrigation sources,
types and their intensity, waste land and desert land development programmes, Livestock and dairy
development.

UNIT- 11l
Power and energy resources: Hydro based, Thermal, Atomic, Solar, Biogas; Mineral resources and
industries.

UNIT-IV
Demographic structure: growth, distribution, density, urban- rural, occupational structure, literacy and
cultural heritage; Tribes of Rajasthn: Bhil and Grasia; Factors affecting the development of
transportation and trade in the state.

UNIT-V
Geographical regions of Rajasthan, Detailed study of Marusthali, Aravalli, Hadoti and Eastern Plain.
Books Recommended:
Mishra, V C: Geography Rajasthan, National Book Trust, New Delhi, 1967.
Sharmas H.S. & M.L.: Geographical Facts of Rajasthan.
Bhalla L R: Rajasthan ka Bhoogol, Kuldip Prakashan, Ajmer.
Sharm & Sharma: Rajasthan ka Bhoogol, Pancheel Prakashan, Jaipur.
Saxena, H M: Rajasthan ka Bhoogol, Rajsthn Hindi Granth Academy, Jaipur.
Sharma Dinesh Chandra & Puspa Sharma: Rajasthan Aaj Tak.

IZB LR

PRACTICAL
Scheme: 6 periods per week per batch of 40 students.
Arts & Science Practical :

Arts Mini pass marks: 18 Maxi marks: 50
Science Mini pass marks: 18 Maxi marks: 50
Distribution of marks: Arts Science
1. Lab work 2 hrs duration 18 18
2. Field survey & viva-voce 2 hrs duration 8+4=12 8+4=12
3. Record work & viva- voce 2 hrs duration 8+4=12 8+4=12
4. Project report & viva- voce 6+2=08 6+2=08
Total 50 50

Note: Three exercises to be attempted out of five exercises and 410 candidates be examined in one
batch.

CONTENTS:

Types of cartographic symbols and their uses- point, line and area symbols, Classification of
distribution maps, Representation of population data, Distribution (dot), density (choropleth), growth
(ring), sex composition (pyramid), urban- rural population (dot, circle & sphere), Agriculture data- Land
use(divided circle), distribution (dot and symbols), Irrigated area as percentage to total cropped area
(choropleth), Industrial data- production (Block pile, bar), Transport data ( traffic flow diagram);
Spearman’s rank correlation and regression; Plane Table Survey- radiation, intersection, resection:
two & three point problems- Llano’s method, Bassel's method, Trial & error method, Mechanical
method. Survey Report- Agricultural survey of a village, Report should be prepared by the students
separately.

Books recommended:

1. Lawrence, G R P: Cartographic Methods, Methuen, London.

2. Mishra R P: Fundamentals of Cartography, McMilan, New Delhi.

3. Monkhouse, F J & Wilkinson, H R : Maps and Diagrams, Methuen, London, 1994.

4. Singh, R L: Elements of Practical Geography, Kalyani Publishers, New Delhi.
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5. J.P. Sharma: Prayogatmak Bhoogol ki Rooprekha, Rastogi, Meerut.
6. Mamoria C B & Jain S M : Prayogatmak Bhoogol, Sahitya Bhavan Agra.
7. S.M. Jain: Prayogatmak Bhoogol, Sahitya Bhavan, Agra.
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8. DEFENCE AND STRATEGIC STUDIES
Scheme of examination:
General Instructions:
1. There shall be two theory papers of 75 Marks each and Practical of 50 marks. The candidate will
be required to pass in theory and practical separately.
2. Each theory paper will require four teaching periods of 60 minutes or six teaching period of 45
minutes for both papers per week.
3. Practical papers will require 4 period of 45 minutes or 3 periods of sixty minutes per week for a
batch of 20 students.
4. Each paper will contain three parts- Part-A will have 10 questions, these will be compulsory.
Answers of these questions are limited upto 50 words each. Each question carries 2 marks. Part-B
will have 7 questions out of which five questions are to be attempted. The answer of each question
shall be limited upto 200 words. Each question carries 5 marks. Part-C will have total 4 questions out
of which two questions are to be attempted. The answers of each question shall be limited upto 500
words. Each question carries 15 marks.

Scheme:

Paper | 3Hrs Max. Marks 75 Min. Pass Marks 27

Paper Il 3Hrs Max. Marks 75 Min. Pass Marks 27

Practical  3Hrs Max. Marks 50 Min. Pass Marks 18

PAPER -1 STUDY OF WARFARE
Duration : 3 Hrs. Max. Marks: 75
UNIT - 1
a) War: Definition concept, scope, advantages and disadvantages

)
b) Modern warfare: Concept. Definition and features
) Nuclear war, biological and chemical war (NBC), Weapons of Mass Destruction (WMD)
UNIT -1l
a) Cold war: Definition, principles and its instrument as psychological,
economical and diplomatic war
b) Guerilla war: Definition, principles and main factors for successful
Guerrilla warfare
¢) War as an instrument of policy, Disarmament.
UNIT - 1ll
) Principles of war: Concept and its importance.
b) Selection and maintenance of Aim, Offencive action, concentration, surprise and co-operation
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Economy of force, security, mobility, administration and moral

UNIT - IV
a) Strategy, definition, concept and importance
b) Strategy of indirect approach
c) Types of strategy
d) Difference between strategy and grand strategy
UNIT -V
a) Tactics: Definition, concept and importance
b) Distinction between strategy and tactics
¢) Tactics during 20™ century
d) Importance of Science and Technology in war
Books Recommended:
1. The Art of war on land: Arthor Birni
2. Military Science: Col. Bhupender Singh
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The Art of war on land: Arthor Birni
Military Science: Col. Bhupender Singh
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PAPER - Il NATIONAL DEFENCE & SECURITY
Duration : 3 Hrs. Max. Marks:75
UNIT - 1

Military geography of India
a) Geo-strategic location of India
b) Geo-politics and Geo-Strategy
¢) India’s Boundary and frontier
d) India’s transport and communication system
UNIT - Il
Economic position of India
a) Economic factors for India’s Security: Natural and Energy Resource
b) India’s Main Defence Industries.
¢) War Finance
d) India’s Economic Factor: Scientific, Technological and industrial
development
UNIT - 1ll
India’s security and Politics
a) Indian Ocean and Naval Policy of India
b) India’s Defence and Foreign policy
¢) India’s internal Security problems
d) Internal political condition
UNIT - IV
War and international relation
a) Features of modern warfare
b) Total war
c) War and diplomacy
d) Prevention of global war
UNIT -V
Civil defence
a) Civil defence: Meaning, aim, organization, need and role of civil defence before and after war
b) Paramilitary forces: meaning, aim, organization, need and role of Paramilitary forces during war
and peace
c) Collective security
d) Pillars of peace
Books Recommended:
1. People, State and Fear: Barry Buzam
2. National Security: K. Subramanyam
3. India’s Foreign Policy: J. N. Dixit
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ASEAN Security: Air Comdr. Jasjit Singh

India’s Foreign Policy: J. Bandopadhya

RIS Foifer: 6. e wifea

IR yfRet: Y. &R IHT, SIIYHT A1 BU, RS

I GRET: Sf. dear (e, g g U1, avefl

MR GRe™: Sf. s {8, U g& f$ul, el

10. IS GREAT: Sf. UIUST G UIUS, GHTI 3% &, Eﬁ?ﬁ

11. TS &7 G GRem: I, UE. . Ay, Are ufeaer, SIefer

AC "2 04 # ) #

©® N oA

i 64

(@) R & TS e AR
() ggdrei I eawen
ARA @ 3MAd &T9dT — I, Th-a] T iefiie fawm

C # (
) fe=e A8MTR U4 9Rd &1 Afad el ifd
q) R e g faqer Aifa
) IRAT GRET & JATARD FaX
) STIRS orifce aRRerfr

|

%

,\,\/\,\

£

X$ *( N4 C K
31) b Jg BT W™y
) Ui & (Total war)
%) gg Ud Xoia (War and Diplomacy)

) fawgamdt g @ Jpum

P
2] _

)

!
L #
(31) ARTR® FReAT BT 312, IR, TG |, AAWIHAT Ud J§ & Yd 9 J§
@ qIg AUAY S Tl GReT BRI
@) org e qo 31 IgaTy, HISH, FMAYIHAT U Yg I ifT drel H
g ANE I BT DT
W) Arfes el
) o & W
(" (
People, State and Fear: Barry Buzam
National Security: K. Subramanyam
India’s Foreign Policy: J. N. Dixit
ASEAN Security: Air Comdr. Jasjit Singh
India’s Foreign Policy: J. Bandopadhya
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DEFENCE AND STRATEGIC STUDIES
Duration : 3 Hrs. Max. Marks:50

1. Elementary tactics upto infantry section level

a) Section formations

b) Section strength and weapons
2. Elementary tactics upto infantry platoon level

a) Platoon formations

b) Platoon strength, weapons and equipments
3. Application of fire, fire control order, sequence and its importance

during wars
4. Indication and recognition of target,
5 Judging distance and method for judging distance
6 Interpretation of Topo-sheets
Note: Practical written test 30 marks, record and viva voce 10-10 marks each:

Recommended Books:

1. e T T FOR TS,
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3. OERAID T o R g
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9. COMPUTER APPLICATION
Scheme of Examination
Maximum Marks: 65 Duration: 3 Hours
Minimum Passing Marks: 23
Examination Scheme

Paper Paper Name Lec/ Total Exam Max. Mini.
code (Theory) week week Hrs. Marks Pass
Marks
(36%)
Theory Papers
Paper | Programming
with C 3 1 3 65 23
Paper Il Internet &
Web
Programming 3 1 3 65 23
Total of Theory Papers
(PAPER 165 + PAPER Il 65) 130 47
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Practical Papers

Practical 3 3 70 25
Total of Practical Papers 70 25
Grand Total 200 72

The question paper contains 3 sections. Section-A consists of 10 questions (2 questions from each
unit of syllabus). Section-B consists of 10 questions (2 questions from each unit of syllabus with
internal choice). Section-C consists of 5 questions (1 question from each unit of syllabus).
The word limit of part A, B and C are 50, 200 and 500 respectively.
Paper-l : Programming with C
Max. Marks : 65 Duration : 3 Hrs.

Mini. Marks : 23

Unit-l
Basic concepts of programming: Characteristic & Implementation of Algorithm, Flow Chart Symbols,
Benefit and Limitations; Decision Table, Pseudo Code. Programming Techniques: Top down, Bottom
up, Modular, Structured, Features, Merits, Demerits and their Comparative study.

Unit-1l
Structure of C Program, Character Set, Tokens, Variable, Constant, Data Types; Operator,
Expressions, Type Conversions, Console Input-Output functions, Control Flow Statements and
Blocks, Branching statements and Labels.

Unit-ll
Loop Structure: While, Do while, For, Modular programming: Basic types of function, declaration and
definition, Function call, Parameter passing, Recursion, Scope of variables, Storage classes.

Unit-IV
Arrays: Declaration and use of Array, Array manipulation; Searching, Insertion, Deletion of an
element, Strings as array of characters, Standard library string functions. Pointer: Declaring &
Initializing pointers, Accessing a variable and address of a variable, Pointer expressions, Pointers and
Function Arguments, Pointers and Arrays,

Unit-V
Structure & Union: Declaration and use. Programs to show the use of structure, union; Concept of
Files, Basic Functions for File Handling, Basic Input/Output operations on files.
Suggested Readings
1. Programming In C By Gottfried (Tata McGraw Hill)
2. C Programming Language By Kernighan (Prentice Hall Of India)
3. C Programming By R.B. Patel, Khanna Publication.
4. Let Us C By Yashwant Kanetkar (BPB Publication)

Paper-II : Internet and Web Programming
Scheme of Examination
Maximum Marks: 65 Duration: 3 Hours

Minimum Passing Marks: 23
The question paper contains 3 sections. Section-A consists of 10 questions (2 questions from each
unit of syllabus). Section-B consists of 10 questions (2 questions from each unit of syllabus with
internal choice). Section-C consists of 5 questions (1 question from each unit of syllabus).The word
limit of part A, B and C are 50, 200 and 500 respectively.

Unit |
Introduction to Data communication, Transmission Media- Coaxial, UTP, Optical-Fiber, Wireless,
Components of Computer Networks, Transmission Mode- Simplex, Half Duplex, Full Duplex, LAN,
MAN, WAN, the OSI Model, TCP/IP and others main protocols used on the Web;Types of wireless
communication ( Mobile, WiFi, WiMAX, Bluetooth, Infrared — concept and definition only). Software
Piracy, Firewall, Threats, Hacking and Cracking (basic concepts only for these topics).

Unit Il
Evolution of Internet, Introduction to the terms LAN, WAN, MAN, Basic internet terms ( Client, Server,
MODEM, Web page, Web site, Home page, Browser, URL, ISP, Web server, Download & Upload,
Online & Offline etc), Internet applications (Remote login, VolP, Video Conferencing, Audio-Video
streaming, Chatting etc). Identify and solve basic problems related to connecting to networks and the
Internet. E-Mail, Advantages, How it's Works? Anatomy of an e-mail Message, basic of sending and
receiving, E-mail Protocol.

Unit Il
Introduction to World Wide Web: History, Working of Web Browsers, Its functions, Search engine
category, Concept of Hyper Text Transfer Protocol (HTTP), Web Servers, Internet Explorer, Web
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publishing Document Interchange Standard, Component of Web Publishing, Site and Domain Name,
Overview of Intranet and its applications.

Unit IV
HTML, Designed Tools, HTML Editors, Issue in Web Site Creations and Maintenance, FTP S/W for
Upload Website, Elements of HTML & Syntax, Building HTML Documents, Use of Font Size and
Attributes, Backgrounds, Formatting tags, Images, Hyperlinks, div tag, List Type and its Tags, Table
Layout, , Use of Frames and Forms in Web Pages. Working with Style sheet: Elements and different
Type of style sheet; Introduction to Java Script: Identifier & operator, control structure, functions,
Predefined functions, numbers & string functions, Array in Java scripts.

Unit vV
Basic of Cyber Security and Cyber Crime: Computer Ethics and Application Programs, Cyber Law,
Introduction to IT laws & Cyber Crimes — Internet, Hacking, Cracking, Viruses, Virus Attacks, Software
Piracy, Intellectual property, Legal System of Information Technology, Social Engineering, Mail
Bombs, Bug Exploits
Suggested Readings

Internet and Web Page Designing By V.K Jain (BPB)
2. Internet & Web Design By A. Mansoor, Pragya Publications.
3. Web Enabled Commercial Application Development Using HTML,
DHTML , java script, Perl CGI By Ivan Bayross (BPB)

4. Cyber Security by Nina Godbole & Sunit Belapure
5. Computer Forensics by Marie- Helen Maras

10. BIOTECHNOLOGY (VOCATIONAL)
Schemes
Duration Max. Min.
Marks Marks

Paper | Microbiology & Immunology 3hrs 45
Paper lIMolecular Biology and Genetic
Engineering 3hrs 45 48
Paper Il Environmental Biotechnology 3hrs 45
& Bioinformatics
Practical based on paper L1111 5hrs 65 24

PAPER - | MICROBIOLOGY & IMMUNOLOGY

NOTE: There shall be three (3) sections in the question paper.
Section A (15marks) shall consist of 10 questions two from each Unit. Each question shall be of 1.5
marks. The candidate is required to answer all the questions. The answers should not exceed 50
words.
Section B (15marks) shall consist of 5 questions (two from each unit, with internal choice). Each
question shall be of 3 marks. The candidate is required to answer all 5 questions. The answers should
not exceed 200 words.
Section C (15 marks) shall consist of 5 questions, one from each Unit. Each question shall be of 5
marks. The candidate is required to answer any three questions. The answers should not exceed 500
words.

Unit |
Introduction to microbiology: scope of microbiology, microbiology research after year 1980,
microbiology in India. Prokaryotic and Eukaryotic microbial cell . Concept of sterilization (dry heat, wet
heat, radiation, chemical and filtration), Modern classification of microorganisms.

Unit Il
Ultra structure of microbes (mycoplasma, viruses, bacteria and cyanobacteria). Some common
human diseases: Influenza, Herpes, Pox, AIDS, SAARS, Dengue and Meningitis: causes, symptoms,
prevention and control.

Unit Il
Role of microbes in: Agriculture: Nitrogen fixation, phosphate stabilization, pest control; Medical:
pharmaceutical industry including vaccines and antibiotics; Environment: waste treatment and bio-
geochemical cycles.

Unit IV
Immunity: Types of immunity, nature of antigens and antibodies, antigen antibody reactions:
Complement and lytic reaction, precipitation, agglutination reaction and neutralizing reaction.

Unit vV
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Cells of immune system (A brief account): B-lymphocytes, T-lymphocytes, macrophages and natural
killers. Measurement of antigens and antibodies: Radio Immuno Assay (RIA), Enzyme Linked
Immuno Sorbant Assay (ELISA), fluorescent antibody technique, hypersensitivity.

PAPER - Il MOLECULAR BIOLOGY AND
GENETIC ENGINEERING

NOTE: There shall be three (3) sections in the question paper.
Section A (15marks) shall consist of 10 questions two from each Unit. Each question shall be of 1.5
marks. The candidate is required to answer all the questions. The answers should not exceed 50
words.
Section B (15marks) shall consist of 5 questions (two from each unit, with internal choice). Each
question shall be of 3 marks. The candidate is required to answer all 5 questions. The answers should
not exceed 200 words.
Section C (15 marks) shall consist of 5 questions, one from each Unit. Each question shall be of 5
marks. The candidate is required to answer any three questions. The answers should not exceed 500
words.

Unit |
History and concept of molecular biology, Genetic material: Structure, chemical composition,
replication, reverse transcription, satellite DNA, DNA damage and repaire, Proteomics - definition,
scope and technology.

Unit Il
Transcription and translation in prokaryotes & eukaryotes, processing of eukaryotic m-RNA, post
translational modifications of protein. Inhibitors of transcription and translation.

Unit Il
Regulation of gene expression, recombination in prokaryotes: transformation, conjugation and
transduction. Brief history and development of genetic engineering, recombinant DNA technology:
Basic principles and method. Restriction endonuclease (types, classification and application) and
other enzymes needed in genetic engineering.

Unit IV
Cloning vectors: Plasmid vectors, bacteriophage vectors, cosmid vectors, phasmid vectors, shuttle
vectors, YAC &BAC. Integration of DNA insert into the vector, introduction of the vector into the
suitable host. Transposons and their uses in genetic manipulation.
Unit vV
Molecular cloning, selection of recombinant clone, construction of cDNA and genomic library, PCR,
DNA sequencing, DNA probes methods of gene transfer. Application of genetic engineering in
agriculture and human welfare. A brief account of transgenic plants and animals.

PAPER - lll ENVIRONMENTAL BIOTECHNOLOGY
& BIOINFORMATICS

NOTE: There shall be three (3) sections in the question paper.
Section A (15marks) shall consist of 10 questions two from each Unit. Each question shall be of 1.5
marks. The candidate is required to answer all the questions. The answers should not exceed 50
words.
Section B (15marks) shall consist of 5 questions (two from each unit, with internal choice). Each
question shall be of 3 marks. The candidate is required to answer all 5 questions. The answers should
not exceed 200 words.
Section C (15 marks) shall consist of 5 questions, one from each Unit. Each question shall be of 5
marks. The candidate is required to answer any three questions. The answers should not exceed 500
words.

Unit |
Natural resources : Conventional and alternate sources of energy and their environmental impacts,.
Methanogenic bacteria and biogas, microbial hydrogen production, conversion of sugars to ethanol,
gasohol. Solar energy, biodiesel, biodegradable plastics.

Unit Il
Waste water treatment: Treatment of municipal waste and industrial effluents, BOD and COD,
Ground water remediation. Solid waste treatment: organic compost and process of composting,
vermiculture technology. Aeromicrobiology: aeroallergens and aeroallergy.

Unit 1l
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Application of microbes: Biofertilizers, Biopesticides, degradation of pesticides, Bt toxin as natural
pesticide, biological control of insect pests ,microbes and their genetic engineering for degradation of
pollutants, enrichment of ores by microorganisms, use of super bugs for removal of oil spills.

Unit IV
Biotechnology in pollution monitoring: Principles and applications of biosensors for detection of
pollutants, Bioindicators, Biotechnology in pollution abatement: reduction of CO, elimination, O,
production by algae, eutrophication, biomagnifications, biomethylation, phytoremidiation metal
chelation and detoxification, Biosorption..

Unit vV
Introduction to Bioinformatics: Definition, objectives, biological databases, types (primary,
secondary, composite) and examples( gene bank, prosite, swissport), principles of sequence
similarity determinate FASTA and BLAST.

SCHEME OF PRACTICAL EXAMINATION
Practicals Based on Theory Papers.

Time: - 5hrs Maximum Marks : 65 Minimum Marks : 24
Combined Practical Marks
1. Exercise in Microbiology [10]
2. Exercise in Immunology [5]
3. Exercise in Molecular Biology&
Genetic Engineering [10]
4. Exercise in Environmental Biotechnology [10]
5. Exercise in Bioinformatics [05]
6. Spots (Five) [10]
7. Viva-voce [05]
8. Practical Record [10]

List of Practical Exercises

Exercises in Microbiology

1. General instructions for microbiology laboratory.

2. Study of construction, care and use of a compound microscope.

3. To demonstrate the importance of concept of asepsis and methods
of sterilization.

4. lsolation of bacteria from the soil sample in Nutrient broth

5. To become familiar with preparation of bacterial smears for the
microscopic visualization of bacteria.

6. To perform the monochrome staining for the given bacterial samples (E. coli, Bacillus cereus,
Staphylococcus aureus) to compare morphological shapes and arrangement of bacterial cells
using crystal violet stain.

7. To perform the Gram staining procedure for the given bacterial samples (E.coli, Lactobacillus
spp,. Rhizobium) and to differentiate two groups of bacteria gram-positive and gram-negative.

Exercises in Inmunology

Purification of antigens

Raising polyclonal antibodies

Purification of antibodies

Conjugation and labeling of antibodies

Enzyme linked immunoassay

Antigen-antibody reactions

Diagnosis of an infection diseases by an immunoassay

xercises in Molecular Biology

Preparation of buffers

DNA isolation

Isolation plasmid

Agarose gel electrophoresis.

Quantification of DNA.

Working of instruments- Thermocycler, Transilluminator, Spectrophotometer, and Electrophoresis

Exermses in Genetic engineering

1. To perform restriction digestion of plant genomic DNA and its visualization.

2. To check the presence of insert in the recombinant plasmid.

4. Preparation of competent cells of E. coli (strain DH5 a) using CaCl2 treatment.
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5. Demonstration of polymerase chain reaction.

6. Preparation of protein samples for profiling on polyacrylamide gel.

7. Running of gel, staining, destaining and analysis of protein profiles using standard protein
markers.

Exercises in Environmental Technology

1. Detection of coliforms for determination of the purity of potable water.

2. Determination of biological oxygen demand (BOD) of a sewage sample.

3. Determination of chemical oxygen demand (COD) of sewage sample.

4. lsolation of bacteria from various polluted sites (waste water, distillery waste) and their

identification.

Isolation and identification of Mycorrhizal fungi from soil samples.

Isolation and identification of nitrogen fixing bacterium Rhizobium from root nodules.

Estimation of dissolved oxygen in water sample.

Estimation of chloride in water sample.

Exercises in Bioinformatics

1. Use of internet, Making slides using Power point, Plotting Graphs, Tables, Animation in slides,
drug designing.

Spots:

Different Laboratory Instruments, Thermocycler, Transilluminator, Spectrophotometer, and

Electrophoresis, Slides of Gram+ve rods, Gram-ve rods, Gram+ve cocci, Gram-ve cocci, Endospore;

CTAB, Lyophilized sample, Cuvette, Tag DNA polymerase, LB Agar, Combs, Micropipette, pH

electrode, Standard buffer, Eppendorff tube.

O N O

References :

1. Molecular Biology, Kumar H D

2. Genetic Engineering Principle and Methods, Setlow J. K. & Hollaender, Plenum Press, New York.

3. Molecular Biotechnology, Bernard R. Glick, Jack J. Pasternak, ASM Press, Washington DC

4. Microbiology, R. C. Dubey, D. K. Maheshwari, S. Chand & Company Ltd.

5. Microbiology, P. D. Sharma, Rastogi Publications

6. Cell and Molecular Biology, P. K. Gupta, Rastogi Publication

7. Genetic Engineering and its Applications, P. Joshi, Agrobios India

8. Environmental Biotechnology, Alan Scragg, Oxford University Press

9. Introduction to Environmental Biotechnology, A. K. Chatterji, Practice Hall Of India, 2005.

10. Biotechnology Expanding Horizons, B. D. Singh, Kalyani Publishers

11. Bioinformatics, Baxevanis Ouellette, Wiley-Less Publication

12. Advances in Biotechnology, Manjula K. Saxena and B.B.S.Kapoor, Madhupublications

13. Cell and Molecular Biology, E D de Roberties & E M F de Roberties (Jr) Lippincott Williams &
Wilkins, Phiadalphia

14. Microbiology, Michael J Pelczar (Jr) ESC Chan, N R Kreig, Tata McGraw Hill.

15. Immunology, Janis Kuby, W H Freeman and Company, USA

16.. Essential Immunology, Ivan Roitt, Blackwell Science Ltd.

11. MICROBIOLOGY

Scheme:

Theory Duration Max Min.Pass
Paper 1 3 Hrs. 45 16

Paper 2 3 Hrs. 45 16

Paper 3 3 Hrs. 45 16
Aggregate 48
Practical Based On Paper I,Il and Il 5 Hrs. 65 24

BSCM 201:MOLECULAR BIOLOGY AND
MICROBIAL GENOMICS
Scheme of Examination
The question paper is divided into three Sections: A, B & C. Section A will consist of 10 questions (2
questions from each unit). Section B will consist of 10 questions (2 questions from each unit with
internal choice). Section C will consist of 5 questions (1 question from each unit)
Maximum Marks : 45 Duration: 3 Hrs
Minimum Passing Marks : 16
Unit-I
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History and concepts of Molecular Biology, Early history of Genetic engineering,
Ethical issues, Structure and Properties of DNA and RNA.
Unit-1l
Concepts of Central Dogma,DNA replication, Transcription, Translation, Genetic code,
Reverse Transcription, Gene Regulation in Prokaryotes; lac operon and tryp operon.
Unit-111
Gene mutation, DNA Damage and Repair mechanism. Restriction endonucleases; ,
types, properties and uses. Cloning, PCR; types, functions.Taq polymerase, RFLP,
RAPD.
Unit-1V
Methods of DNA, sequencing, DNA finger and foot printing, Genomic libraries, Gene
cloning and cloning vectors (Plasmids and cosmids).Applications of genetic
engineering.
Unit-Vv
Bactrial Genetics-Conjugation, transformation and transduction, Transposons, Lytic
and Lysogenic development of T4 Phage and Phage é (lambda).

BSCM 202: BIO-INSTRUMENTATION AND METHODOLOGY
Scheme of Examination
The question paper is divided into three Sections: A, B & C. Section A will consist of 10 questions (2
questions from each unit). Section B will consist of 10 questions (2 questions from each unit with
internal choice). Section C will consist of 5 questions (1 question from each unit)
Maximum Marks: 45 Duration: 3 Hrs
Minimum Passing Marks : 16
Unit-1
Microscopy- Principle and applications of bright field, Dark field, Phase contrast and
Electron microscope.
Unit-1l
Principle and applications of Colorimetery, Spectrophotometery, Nephalometery, Flame
photometery, Electrophoresis; Horizontal and vertical.lsoelectric focusing.
Unit-111
Principle and applications of Paper Chromatography, Thin layer Chromatography,
Adsorption Chromatography, ion exchange Chromatography, Affinity Chromatography
and HPLC.
Unit-1V
Principle and applications of centrifugation, gradient, isopycnic, ultra centrifugation.
Microfiltration and Ultrafiltration.
Unit-Vv
Application of computers in Microbiology-Taxonomy and Laboratory.Bioinformatics-
Introduction, Primary and Secondary databases, Sequence elucidation for proteins and
DNA by software. BLAST AND FASTA
BSCM 203: SOIL AND AGRICULTURAL MICROBIOLOGY
Scheme of Examination
The question paper is divided into three Sections: A, B & C. Section A will consist of 10 questions (2
questions from each unit). Section B will consist of 10 questions (2 questions from each unit with
internal choice). Section C will consist of 5 questions (1 question from each unit)
Maximum Marks: 45 Duration: 3 Hrs
Minimum Passing Marks: 16
Unit-I
Physical and chemical characteristics of soil, Microflora of soil, Rhizosphere, Phyllosphere, Microbial
interactions- Symbiosis, Mutualism, Commensalism, Competition, Amensalism, Synergism,
Parasitism, Predation and Rumen microbiology.
Unit-1l
Biological nitrogen fixation, Nitrogen fixing organism, symbiotic and non-symbiotic nitrogen fixation,
Bio-fertilizers, Mycorrhiza.Rumen Microbiology.
Unit-ll
Major biogeochemical cycles and Microorganism-Carbon, Nitrogen, Phosphorus and sulphur A brief
account of Biodegradation, Xenobiotics, Bioaccumulation, Bio-deterioration, Bioremediation and
biomagnification..
Unit-IV
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Organic matter decomposition, Composting, Biogas plants, Microbial decomposition of plant material:
Cellulose and lignin.
Unit-V
Host- parasite relationships and control measures, Symptoms of the diseases. TMV, Citrus canker,
Green ear, Tikka and mycoplasmal diseases, Microbial pesticides- Insecticides, herbicides and
weedicides.
PRACTICALS
1. Introduction of Microbiological Instruments.
2. Verification of Lambert- Beer law
3. Assessment of phosphate solubilizingactivity of microbes.
4. Staining of bacteria- Spore and negative.
5. lIsolation of Microorganisms from soil.
6. Isolation of Rhizospheremicroflora.
7. Study of Phylloplanemicroflora (leaf impression method).
8. Preparation of slides of N-fixing bacteria from root nodules.
9. Preparation of Buffers.
10. Preparation of Agarose gel Electrophoresis for DNA separation.
11.Paper chromatographic estimation of amino acid and plant pigments.
12. Calculation of pH of given sample using pH meter.
13. Identification of VAM.
14.Nucleic acid estimations.
15. Introduction to BLAST and FASTA.
16. Thin layer chromatography of amino acids and plant pigments.
Marking schemes:
There shall be a practical examination of five hours duration and the distribution of
marks shall be as follows:

Students Regular Ex.
1. Experimental work (Major) 10 20
2. Experimental work (Minor) 10 10
3. Chromatographic separation 10 10
4. Spotting (three from each paper) 15 15
5. Viva-Voce 10 10
6. Practical Record 10 —
Total 65 65
Reference:

1. Ronald M. Atlas, Alfred E. Brown, Kenneth W. Dobra, Llonas Miller (1986). Basic
Experimental Microbiology Prentics Hall.

2. Robert F. Boyed (1964) General Microbiology. Times Mirror/Mobsy/College Pub.

3. Pelczer MJ: Chan ECS and krieg NR Microbiology Fifth Education.

4. P.D. Sharma 2000: Microbiology. Rastogi Publications.

5. Alcamo |E 967. Fundamentals of microbiology 2"4ed. The Benjamin/ Cummings
Publishing Co. Inc. California.

6. Norton CF 1986. Microbiology 2"ed. The Benjamin/Cummings Publishing Col. Inc.
California.

7. Wilinson JF 1986, Introduction to Microbiology (Basic Microbiology series Vol.

1) 39 ed. Black Well, Oxford
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B.Sc. Part - III Examination-2022

Subjects

Scheme of Examination
Distribution of Marks
Core Subjects

Physics

Chemistry
Mathematics
Zoology

Botany

Geology

Geography

. Defence and Strategic studies
Vocational Subjects

9. Computer Application
10. Biotechnology

11. Microbiology

ONok~LN -

SCHEME OF EXAMINATION

There shall be three (03) Sections in the Question Paper.

Section A shall consist of ten questions (02 questions from each Unit), all compulsory to be answered in around
50 words.

Section B shall consist of five/seven questions (02 from each section with internal choice/at least 01 question
from each Unit), to be answered in around 200 words. Five questions must be answered out of given seven.
Section C shall consist of five questions (01 question from each Unit), to be answered in around 500 words. Any
three questions must be answered out of given five.

The number of paper and the maximum marks for each paper together with the minimum marks required for
a pass are shown against each subject seperately. It will be necessary for a candidate to pass in the theory part
as Classification of successful cnadidates shall be as follows :
First Division 60%  of the aggregate marks prescribed at (a) Part |
Second Division 40%  Examination, (b) Part Il Examination,

(c) Part Il examination, taken together.

All the rest shall be declared to have hassed the examination, if they obtain the minimum pass marks in each
subject viz. 36% no division shall be awarded at the part | and Part || Examination.

DISTRIBUTION OF MARKS

S.N. Name of the No. of Duration Max. Min. Pass
Subject/Papers Papers Marks Marks
1.  Physics Paper-l  3hrs. 45
Paper-1l  3hrs. 45 135 48
Paper-1ll  3hrs. 45
Practical 5hrs 65 24
2. Chemistry Paper-l  3hrs. 45
Paper-1l  3hrs. 45 135 48
Paper-1ll  3hrs. 45
Practical 5hrs 65 24
3. Mathematics Paper-l  3hrs. 66
Paper-1l  3hrs. 66 200 72
Paper-1ll  3hrs. 68
4. Zoology Paper-l  3hrs. 45
Paper-1l  3hrs. 45 135 48
Paper-1ll  3hrs. 45
Practical 5hrs 65 24
5. Botany Paper-l  3hrs. 45
Paper-1l  3hrs. 45 130 48
Paper-lll  3hrs. 45
Practical 5hrs 65 24
6. Geology Paper-1  3hrs. 45
Paper-1l  3hrs. 45 150 54
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Paper-1ll  3hrs. 45

Practical 5hrs 65 27
7. Geography Paper-l  3hrs. 75 27
Paper-1l  3hrs. 75 27
Practical 5hrs 50 18

8. Defence and Paper-1  3hrs. 75
Strategic studies Paper-1l  3hrs. 75 150 54
Practical 5hrs 50 18

Vocational Subjects :
9. Computer Applications

Paper-l  3hrs. 65 130 54

Paper-1l  3hrs. 65

Practical 3hrs. 70 27
10. Biotechnology Paper-l  3hrs. 45

Paper-1l  3hrs. 45 135 48

Paper-1ll  3hrs. 45

Practical 5hrs 65 24
11. Microbiology Paper-l  3hrs. 45

Paper-1l  3hrs. 45 135 48

Paper-lll  3hrs. 45

Practical 5hrs 65 24

Note : (i) The Marks secured in the paper of Gen Hindi or Gen. English and computer Application shall not be
counted in awarding the division to a candidate. The candidate have to clear compulsory paper in three chance.
(if) Non appearing or absent in the examination of compulsory paper will be counted a chance.

1. PHYSICS
Scheme of examination;
Three Theory Papers Min. Pass Marks 48 Max. Marks 135
Paper-1 :
Quantum Mechanics, 3 hrs. duration 45 marks
Atomic and Molecular Physics
Paper-Il :
Nuclear and Solid State
Physics 3 hrs. duration 45 marks
Paper-Ill :
Electronics and Solid State
Devices 3 hrs duration 45 marks
Practical 5 hrs. duration Min. Pass marks 24 Max. marks 65
Total 200
Note : There will be Two experiments or One experiment and a working project based on principle of
physics of 5 hrs. duration. The distribution of marks will be as follows:
Two experiments or One experiment and a working project based on principle of physics
Each of 20 marks - 40

Viva - 15
Record - 10
Total - 65

Work load :

Each paper must be given 2 hrs. (or three pds) per week for theory. Practical must be given 4 hrs. (or
6 pds) per week. This gives 60 hours for each theory paper with 30 weeks of teaching every year and
120 hours for practicals and laboratory tutorials work every year. For laboratory work-each batch must
not be more than 20 students.

PAPER -1 Quantum Mechanics, Atomic and Molecular Physics

Duration : 3 hrs. Max Marks: 45
Note: The question paper shall contain three sections. Section A (15 marks) shall contain 10
questions two from each Unit. Each question shall be of 1.5 marks. All the questions are compulsory.
The answers should not exceed 50 words. Section B (15 marks) shall contain 5 questions (two from
each unit with internal choice). Each question shall be of 3 marks. The candidate is required to
answer all 5 questions. The answers should not exceed 200 words. Section C (15 marks) shall
contain 5 questions, one from each Unit. Each question shall be of 5 marks. The candidate is
required to answer any three questions. The answers should not exceed 500 words. The question
paper shall have at least 30% weightage to numerical problems. MKSA system of units is to be used.

Unit |
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Origin of Quantum theory : Failure of classical Physics to explain the phe-nomenon such as black
body spectrum. Planck’s radiation law. photoelectric effect and Einstein explanation. Compton effect,
“de-Broglie” hypothesis, evi-dence for diffraction and interference of particles. Uncertainly principle
and its consequences: diffraction at a single slit, particle in a box and its applications (i) Non existence
of electron in nucleus, (i) Ground state energy of H-atom (iii) Ground slate energy of harmonic
oscillator. Energy-time uncertanity.

Unit 11
Schrodinger equation- Time dependent and lime independent form. Physical significance of the
wave function & its interpretation. Probability current density, Operators in quantum mechanics, linear
and Hermitian operators. Expec-tation values of dynamical variables, the position, momentum,
energy, fundamental postulates of quantum mechanics, eigen function and eigen value, degeneracy.
orthogonality of eigen functions’ commutation relations. Ehrenfest theorem, concept of group and
phase velocities, wave packet.

Unit Il
Simple Solutions of Schrodinger equation : Time independent Schrodinger equation and
stationary state solution. Boundary and continuity conditions on the wave function, particle in one
dimensional box. eigen function and eigen values . discrete energy levels, extension of results for
three dimensional case and degeneracy of levels. Potential step and rectangular potential barriar.
Calcu-lation of reflection and transmission cofficient. Qualitative discussion of the application to alpha
decay (tunnel effect), square well potential problem, calcula-tion of transmission cofficient.

Unit IV
Bound State Problems : Particle in one dimensional infinite potential well and finite depth potential
well energy value and eigen functions, simple har-monic oscillator (one dimensional) eigen function
energy eigen values zero point energy. Schrodinger equation for a spherically symmetric potential.
Separation of variables. Orbital angular momentum and its quantisation spherical harmon-ics, energy
levels of H-atom shape of n=l, n=2 wave functions, comparision with Bohr model and
Correspondence principle,

Unit vV
Atomic and Molecular Physics : Frank-Hertz enperiment spectra of hydro-gen, spectral terms, fine
structure, screening constant for alkali spectra for s, p, d, f states, selection rules.
Discrete set of electronic energies of molecules, quantisation of vibrational and rotational energies,
determination of internuclear distance purerotational and rotation vibration spectra, transition rules for
pure vibration and electronic vibration spectra. Raman effect.
Text and Reference Books:
1. H. S. Mani and G.K.Mehta. Introduction to modern Physics. (Affl. East West Press 1989)
2. A. Baiser. Prospective of modern Physics
3. H.E. White. Introduclion to Atomic Physics.
4. Barrow. Introduction to Molecular Physics.
5. D.P. Khandelwal. Optics and Atomic Physics (Himalaya Pub. House Mumbai 1988)

Paper-Il - Nuclear and Solid State Physics
Duration: 3 hrs. Max.Marks: 45

Note: The question paper shall contain three sections. Section A (15 marks) shall contain 10
questions two from each Unit. Each question shall be of 1.5 marks. All the questions are compulsory.
The answers should not exceed 50 words. Section B (15 marks) shall contain 5 questions (two from
each unit with internal choice). Each question shall be of 3 marks. The candidate is required to
answer all 5 questions. The answers should not exceed 200 words. Section C (15 marks) shall
contain 5 questions, one from each Unit. Each question shall be of 5 marks. The candidate is
required to answer any three questions. The answers should not exceed 500 words. The question
paper shall have at least 30% weightage to numerical problems. MKSA system of units is to be used.

Unit |
Rutherford theory of alpha paticle scattering, properties of nucleus quadrupole moment and nuclear
ellipticity. Quadrapole moment and nuclear spin. parity and orbital angular momentum. Nuclear
potential and properties of nuclear forces. Semi-emperical mass formula.

Unit Il
Theory of nuclear fission and liquid drop model, Barrier penetration theory of spontaneous fission.
Nuclear fission as a source of energy, chain reaction and condition of controlled chain reaction, the
principle of nuclear reactor, uses of atomic energy.

Unit 1l
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Nuclear fussion. energy production in stars by p.p and carbon cycle. Interaction of charge patrticles
and neutron with matter and regions of multplicative operation, work-ing of nuclear detectors G.M.
counter, proportional counter, scintillation counter cloud and spark chamber, Linear accelerator.
cyclotron, synchrocyclotron. Betatron. Electron synchroton.

Unit IV
Space lattice and crystal structure, Bravis lattice. Miller Indices, spacing of planes in crystal lattice.
unit cell, wigner-seitzcell Atomic packing. common crystal structures. Laue’s theory of X-ray
diffraction. Bragg’s law. laue pattern., Concept of phonon, classical view of lat-tice specific heat of
solid, the Einstein model , Debye model, thermal conductivity.

Unit vV
Band Structure :Formation of bands .periodic potential of a solid, Bloch theorem. Kroing Penny
model, Drude-Lorentz theory of electrical conductivity, Boltzmann transport equation Sommerfeld
theory of electrical conductivity thermal conductivity & Widemann Frenz law, Hall Effect.
Text and Reference Books:
1. H.S. Mam and G.K.Mchta. Introduction to modem Physics. (Afll East West Press 1989)
2 A Bciscr. Prospective of modern Physics
3. C Kittel. Introduction to Solid Slate Physics.
4. J.S.Blackmore, Solid State Physics(Cambridgc Univ. Press)
5. H.A.Enge, Introduction to Nuclear Physics.

Paper-lll - Electronics and Solid State Devices
Duration: 3 hrs. Max.Marks: 45
Note: The question paper shall contain three sections. Section A (15 marks) shall contain 10
questions two from each Unit. Each question shall be of 1.5 marks. All the questions are compulsory.
The answers should not exceed 50 words. Section B (15 marks) shall contain 5 questions (two from
each unit with internal choice). Each question shall be of 3 marks. The candidate is required to
answer all 5 questions. The answers should not exceed 200 words. Section C (15 marks) shall
contain 5 questions, one from each Unit. Each question shall be of 5 marks. The candidate is
required to answer any three questions. The answers should not exceed 500 words. The question
paper shall have at least 30% weightage to numerical problems. MKSA system of units is to be used.
Unit |
Network some definitions loop, nodel equations Driving point and transfer impedance four terminal
networks parameters. Open circuit short circuit and hybrid network theorems super position,
Thevenin, Norton, Reciprocity, Compensation and Maximum power transfer theorem. T and d
Networks
Unit Il

Instrinsic semicondutor, extrinsic semiconductor, Fermi level calculation of electron and hole
concentration along with their temprature dcpendance, law of mass action . Semiconductor devices,
p-n junction , majority and minority carri-ers , diode. zener and tunnel diodes. light emitting diode,
solar cell.

Rectification : halfwave and full wave rectifiers, bridge rectifier ripple factor. different types of filters
(shunt capacitor, inductor filter, L section and 0 filters), voltage stabilization, voltage multiplier circuits.
Unit Il
Transistors :Notations and volt-ampere relation for bipolar junction transis-tor concept of load line and
operating point, hybrid parameters. CB.CE.CC con-figuration. their characteristics curves and their
equivalent circuits, Analysis of a transistor amplifier using h-parameter (A, A, Z,, Z), fixed and
emitter bias, bias stability in transistor circuit. FET, its characteristics and constants, bias-ing JFET

and operation of JFET.

Unit IV
Small signal amplifiers : General principles of operation, classification, distortion, RC coupled
amplifier, gain frequency response.
Operational Amplifiers : Differential amplifier DC level shifter input & output impedance . input offset
current application unity gain buffer adder, subtractor integrator differentiator. Numbers systems,
Binary arithmetic, fundamental Logic gates, Boolean theorems and circuit realization of logic functions
using diodes (DL).

Unit vV
Amplifiers with feed hack : Concept of feed back, Effect of negative feed back on stabilization of
gain, output and input impedence, reduction of nonlinear distortion, voltage & current feed back
circuits.
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Oscillators Feed back requirement for oscillator, basic oscillator analysis. Colpitt and Hartley
Oscillators.

Text and Reference Books

1. Stanley : Electronic devices circuits and applications.

2 JD. Ryder: Electronics Fundamental and applications.(PHI 1988)

3. Millman and Gabel : Microelectronics (McGraw Hill)

PHYSICS PRACTICALS
Duration: 5 hrs Min. Pass Marks 24 Max. Marks 65
Total number of experi-ments to be performed by the students during the session should be 16,
select-ing any eight from each section.
In examination two experiments are to be performed taking atleast one from each section.
Section: A
Determination of Planck’s constant.
Determination of e/m using Thomson’s Tube.
Determination of e/m using magnetrron method.
Determination of e/m using helical method.
Absorption spectrum of lodine vapour.
. Study of spectra of Hydrogen and Deutron (Rydberg constant and ratio of masses of electron to
roton).
Study of Zeeman effect for determination of Lande g-factor.
Study of absorption of alpha and beta rays.
Study of statistics in radioactive measurement.
10. Hysteresis Curve of transformer core.
11. Study of L and 0 filter in Half wave rectifier
12. Study the characteristic of an R-C transmission line.
13. Study the characteristic of an L-C transmission line.
14. Study the characteristic of F.E.T. and determine r, g, and p
15. Study the frequency response of LCR series/ parallel resonance circuit with and without
damping.
Section - B
1. Characteristics of a transistor.
2. Characteristics of a tunnel diode.
3. Study of voltage regulation system.
4. Study of Lissajuous figures using a CRO.
5. Study of VTVM.
6
7
8
9

©COENT OO A WD

Study of RC coupled amplifier.
Study of AF and RF oscillators.
Determination of a energy gap of a semiconductor.
. Determination of dielectric constant.
10. Analysis of a given band spectrum.
11. Hall-probe method for measurement of magnetic field.
12. Study the application of an operational amplifier as inverting and non- inverting amplifier.
13. Determine the value of Stefan constant.
14. Study of voltage multiplier as a doublers, tripler and quadrupole.
15. Construct OR, AND,NOT, XOR gate from NAND gate and verify their truth table
16. Study the recovery time of the given diodes.
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11. AiHATHS UaEd & ARTAMT Ud SWRTAMT Yaeies & AT &1 eI

12. W% fares &1 AR

13. Study of voltage multiplier as a doublers, tripler and quadrupole.

14. Construct OR, AND,NOT, XOR gate from NAND gate and verify their truth table
15. Study the recovery time of the given diodes.

2. CHEMISTRY
PAPER-I -INORGANICCHEMISTRY
Time : 3 Hours Max. Marks : 45
Unit-I
(a) Metal-ligand Bonding in Transition Metal Complexes

Limitation of valence bond theory, an elementary idea of crystal-field theory, crystal field splitting
in octahedral, tetrahedral and square planar complexes, factors. affecting the crystal Field Parameters
(b) Thermodynamic and Kinetic Aspect of Metal Complexes

A brief outline of thermodynamic stability of metal complexes and factors affecting the stability,
substitution reactions of square planar complexes.

Unit-1l
(a) Magnetic Properties of Transition Metal Complexes

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

(b) Electronic Spectra of Transition Metal Complexes

Types of electronic transition, selection rules of d-d transitions, spectroscopic ground state,
spectrochemical series. Orgel-energy level diagram for d' and d° states, discussion of the electronic
spectrum of [Ti(H,O).J%* complex ion.

Unit-lll
Organometallic Chemistry

Definition, nomenclature and classification of organometallic compounds. Preparation, properties,
bonding and applications of alkyls and Aryls of Li, Mg, Al, Zn, Hg, Sn and Ti a brief account of metat-
ethylene complexes and homogeneous hydrogenation, mononuclear carbonyls and the nature of
bonding in metal carbonyls.

Nuclear Chemistry
Stability of nucleous n/p ratio, Einstein mass —energy relation. Types of Radioactivity, Group
displacement law, Disintegration series, Q-values, nuclear corss-section, spallation, Applications of
radio activity.

Unit-IV
Bioinorganic Chemistry
Essential and trace elements in biological processes, metallporphyrins with special reference to
hemoglobin and myoglobin. Biological role of alkali and alkaline earth metal ions with special
reference to Ca?, nitrogen fixation.

Unit-V
(a) Hard and Soft Acids and Bases (HSAB)

Classification of acids and bases as hard and soft. Pearson’s HSAB concept, acid base strength
and hardness and softness. Symbiosis, theoretical basis of hardness and softness, electronegativity
and hardness and Softness. (B) Silicones and Phosphazenes
Silicones and phosphazenes as examples of organic ploymers, nature of bonding in triphosphazenes.

PAPER Il : ORGANIC CHEMISTRY
Unit-I
Spectroscopy

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

Unit-1l
(a) Heterocyclic Chemistry

Nomenclature , preparation and properties of compounds having one heteroatom with five and six

member ring (Pyrrole, Thiophene, Furan and Pyridine)
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(b) Fats, Oil and Detergents
Natural fats, edible and industrial oils of vegetable origin, common fatty acids, glycerides.
hydrogenation of unsaturated oils. saponification value, iodine value, acid value. Soaps, synthetic
detergents, alkyl and aryl sulphonates.
Unit-lll
(a) Organic Synthesis Via Enolates
Acidity of a-hydrogens, alkylation of diethyl malonate and ethyl acetoacetate. Synthesis of ethyl
acetoacetate:, the Claisen condensation, Keto-enol tautomerism of ethyl acetoacetate. Alkylation of
1,3-dithianes.Alkylation and acylation of enamines.
(b) Amino Acids, Peptides, Proteins and Nucleic Acids
Classification, structure and stereochemistry of amino acids. Acid base behavior, electrophoresis.
Preparation and reactions of a-amino acids, structure and nomenclature of peptides and proteins.
Classification of proteins. Peptide structure .determination, end group analysis, selective hydrolysis of
peptides. Classical peptide synthesis. solid-phase peptide synthesis. Structures of peptides and
proteins, level of protein structure. Proteins denaturation/renaturation.
Nucleic acids: Introduction, Constitution of nucleic acids-Ribnonucleosides and ribonucleotides. The
double helical structure of DNA.
Unit IV
Carbohydrates
Classification and nomenclature. Monosaccharides. mechanism of osazone formation,
interconversion of glucose and fructose, chain lengthening and chain shortening of aldoses.
Configuration of monosacchariedes. Erythro and threo diastereomers. Conversion of glucose into
mannose. Formation of glycosides, ethers and esters. Determination of ring size of monosaccharides.
Cyclic structure of D(+)-glucose. Mechanism of mutarotation. Structrure or ribose and deoxyribose.
An introduction to disaccharides (maltose, sucrose and lactose) and polysaccharides e.g. starch and
cellulose (without involving structure determination.)
Unit-V
(a) Synthetic Polymers
Addition of chain-growth polymerization. Free radical vinyl polymerization, ionic vinyl
polymerization, Ziegier-Natta polymerization and vinyl polymers.
Condensation or step growth polymerization. Polyesters, polyamides, phenol- formaldehyde
resins, urea- formaldehyde resins, epoxy resins and polyurethanes.
(b) Synthetic Dyes
Color and constitution (electronic concept). Classification of dyes. Chemistry and synthesis of
Methyl orange, Congo red, Malachite green, Crystal violet, Phenolpthalein, Fluorescein, Alizarin and
Indigo.
PAPER Il : PHYSICAL CHEMISTRY
Unit-I
Elementary Quantum Mechanics
Black-body radiation, Planck’s radiation law, photoelectric effect, heat capacity of solids, Bohr's model
of hydrogen atom (no derivation) and its defects, Compton effect.
De Brogile hypothesis, Heisenberg’s uncertainty principle, Sinusoidal wave equation, Hamiitonian
operator, Schrodinger wave equation and its importance, physical interpretation of the wave function,
postulates of quantum mechanics, particle in a one dimensional box. Schrédinger wave equation for
H-atom, separation into three equations (without derivation), quantum numbers and their importance,
hydrogen like wave functions, radial wave functions, angular wave functions.
Unit-lI
Molecular orbital theory, basic ideas-criteria for forming. M.O from A.O, construction of M.O’s by
LCAO,H,* ion, calculation of energy levels from ‘wave functions, physical picture of bonding: and
antibonding wave functions, concept of s, s *, p, p* orbitals and their characteristics. Hybrid orbitals-
sp, sp?, sp?®, calculation of coefficients of A.O’s used in these hybrid orbitals.
Introduction to valence bond model of H,, comparison of M. O. and V. B. models.
Unit-ll
Spectroscopy
Introduction: electromagnetic radiation, regions of the spectrum, basic features of different
spectrometers, statement of the Born-Oppenheimer approximation, degrees of freedom.

Rotational Spectrum
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Diatomic molecules, Energy levels of a rigid rotator (semi-classical principles), selection rules,
spectral intensity, distribution using population distribution (Maxwell- Boltzmann distribution)
determination of bond length, qualitative description of non-rigid rotor, isotope effect.

Vibrational spectrum

Infrared spectrum: Energy levels of simple harmonic oscillator, selection rules, pure vibrational
spectrum, intensity, determination of force constant and qualitative relation of force constant and bond
energies, effect of an harmonic motion and isotope on the spectrum, idea of vibrational frequencies of
different functional groups.

Raman Spectrum concept of polarizability, pure rotational and pure vibrational Raman spectra of
diatomic molecules, selction rules.

Unit - IV
Thermodynamics -l
Second law of Thermodynamics : Need for the law, different statements of the law. Carnot cycle and
its efficiency, Carnot theorem. Thermodynamic scale of temperature.
Concept of entropy: Entropy as a statement function, entropy as a function of V & T, entropy as a
function of P & T, entropy change in physical change, Clausius inequality, entropy as a criteria of
spontaneity and equilibrium. Entropy change in ideal gases and mixing of gases.
Third Law of Thermodynamics : Nernst heat theorem, statement and concept of residual entropy,
evaluation of absolute entropy from heat capacity data. Gibbs and Helmholtz functions; Gibbs function
(G) and Helmholtz function (A) as thermodynamic quantities, A & G as criteria for thermodynamic
equilibrium and spontaneity, their advantages over entropy change. Variation of G with A and P, V
and T.

Unit-V

Solutions, Dilute Solutions and Colligative Properties

Ideal and non-ideaf solutions, method of expressing concentration of solutions, activity and
activity coefficient.

Dilute solution, colligative properties, Raoult’s law, relative lowering of vapour pressure, molecular
weight determination. Osmosis, law of osmotic pressure and its measurement, determination of
molecular weight form osmotic pressure. Elevation of boiling point and depression in freezing point.
Expdwmental methods for determining various colligative properties. Abnormal molar mass, depree of
dissociation and association of solutes.

PRACTICALS
INORGANIC CHEMISTRY
A. Instrumentation
(i) Colorimetry
(a) To determine Metal- Ligand ratio of complexes by Jobs method
(b) To determine Metal- Ligand ratio of complexes by Mole Ratio
method
(c) Determination of adulteration in Food Stuffs.
(d) Effluent or waste water analysis.
(e) Ground Water Analysis.
(ii) Solvent Extraction: Separation and estimation of Mg(ll) and Fe(ll)
ions.
(iii) Exchange Method: Separation and estimation Mg(ll) and Zn(ll) ions.
B. Synthesis & Analysis
(i)lnorganic Synthesis
(a) Sodium trioxalato ferrate (Ill), Na, [Fe(C,0,).]
(b) Ni-DMG complex, [Ni (DMG),]
(c) Copper tetrammine complex [Cu(NH,)], SO,.
(d) Cis-and trans-bisoxalato diaqua chromate (lll) ion.
(ii) Analysis
Semi micro and Macro analysis , Separation and Identification of Six radicals - three acidic and
three basic from a mixture with one interfering radicals and/or combinations of radicals.
ORGANIC CHEMISTRY
(i)Laboratory Techniques
(a) Steam Distillation
(b) Naphthalene from its suspension in water
(c) Clove Qil form Cloves
(d) Separation of 0-and p-nitrophenols
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(e) Column Chromatography
(f) Separation of fluorescene and methylene blue
(g) Separation of leaf pigments form spinach leaves
(h) Resolution of racemic mixture of (+) mandelic acid
(ii) Stereochemical Study of Organic Compounds via Models
(a) R and S configuration of optical isomers.
(b) E and Z configuration of geometrical isomers.
(c) Conformational analysis of cyclohexanes and substituted
cyclohexanes.
(iii) Determination of following parameters of oils & fats
(a) Saponification Value
(b)lodine Value and /or
(c)R.M. Value
(iv) Green Chemistry Synthesis — Solventless synthesis of aldol derivative or any other compound
PHYSICAL CHEMISTRY
1. To determent the strength of the given acid conductometrically using standard alkali solution.
2. To deternime the solubility and solubility product of a sparingly soluble electrolyte
conductometrically.
3. To study the saponification of ethyl acetate conductometrically.
4. To determint the ionisation constant of a weak acid conduct-ometrically.
5. To tirate potentiometrically the given ferrous ammonium sulphate solution using KMnO, /K.Cr,O,

as titrant calculate the redox potential of Fe++/Fe+++ system on the hydrogen scale.

6. To verify law of refraction of mixtures (e.g. of glycerol and water) using Abbe’s refractometer.

7. To determine the specific rotation of a given optically active compound.

8. Determination of molecular weight of a non-violatile solute by Rast method/Backmann freezing
point method.

9. Determination of the apparent degree of dissociation of an electolyte (e.g- Na Cl) in aqueous
solution at different concentrations by ebullioscopy.

10. To verify Beer-Lambert law for KMnO,/K,, Cr,, O, and determine the concentration of the given

solution of the substance.
Suggested Books :
1. Vogel's Qualitative Inorganic Analysis, revised, Svehta, Orient Longman.
2. Vogel's Textbook of quantitative Inorganic Analysis (revised), J. Bassett, R.C. Denney, G.H.
Heffery and J Mendham, ELBS.
3. Standard Methods of Chemical Analysis, W.W. Scott, The Technical Press.
4. Experimental inorganic Chemistry, W.G. Palmer, Cambridge.
5. Handbook of Preparative Inorganic Chemistry, Vol, | & Il Brauer, Academic Press.
6. Inorganic Synthesis, McGraw Hill.
7. Experimental Organic Chemistry Vol. 1&ll, P.R.Singh, D.S.Gupta and K.S. Bajpai, Tata McGraw
Hill.
8. Laboratory Mannual in Organic Chemistry, R.K. Babsal, Wiley Eastern.
9. Vogel's Textbook of Practical Organic Chemistry, B.S. Fumiss, A.J. Hannaforct, V. Rogers,
P.W.G. Smith and A.R. Tatchell, ELBS.
10. Experiments in General Chemistry, C.N.R; and U.C. Agarwal, East- West press.
11. Experiments in Physical Chemistry, R.C. Das and B. Behra, Tata McGraw hill.
12. Advanced Practical Physical Chemistry, Vol. I-Physical, J.B. Yadav, Goel Publishing House.
13. Advanced Experimental Chemistry, Vol. I-Physical, J.N. Gurju and R. Kapoor, S Chand & Co.
14. Selected Experiments in Physical Chemistry, N.G. Mukherjee. J.N. Ghose & Sons.
15. Experiments in Physical Chemistry, J.C. Ghosh, Bharati Bhavan.
PRACTICAL
Max. Marks: 65 Min. Marks:- 24 Time: 5 hours
INORGANIC CHEMISTRY
1. Instrumentation: Any one exercise — 8 Marks
2.Synthesis & Analysis: Any one exercise 7 Marks

ORGANIC CHEMISTRY
Any Two exercises taking not more than one from (i) to

(iv) 5+10Marks 15 marks
PHYSICAL CHEMISTRY
Any One experiment 15 marks
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VIVA 10 Marks
RECORD 10 Marks

3. MATHEMATICS

Papers Nomenclature Hours Exam. Max. Marks
per week duration  Sc. Soc.Sc.
I Advanced Algebra 3 Hrs. 3 Hrs. 66 66
I Analysis 3 Hrs. 3 Hrs. 66 66
1 Numerical Analysis and
Optimization Techniques 3 Hrs. 3 Hrs. 68 68
Max. Marks 200 200
Min. Pass Marks 72 72

Paper | (Advanced Algebra)
Note : The paper consists of three Sections
Section A : This section contain 10 questions of 01 Mark each (02 question from each unit) all
questions are compulsory
Section B : This section contain 05 questions of 04 Mark each (01 question from each unit with
internal choice) all questions are compulsory
Section C : This section contain 05 questions of 12 Mark each (01 question from each unit) attempt
any 03 questions 1.
Unit - 1 (Ring theory)

Introduction to Rings, Zero divisors, Integral Domain and Fields, their examples and properties.
Characteristic of a ring and integral domain. Sub rings, subfields, Prime field, Ring homomorphism,
Embedding of Rings, Field of quotients of an integral domain.

Unit - 1l
Ideals and their properties. Principal ideal and principal ideal ring, Prime ideal, Maximal ideal. Ideals
and Quotient rings, Euclidean rings, Unique Factorization Domain, Polynomial rings, Remainder
theorem, factor theorem, Polynomials over the rational fields.

Unit - lll (Linear Algebra)

Vector Spaces : Definition and examples of a vector spaces, subspaces, sum and direct sum of
subspaces, linear span, linear dependence, Independence and their basic properties, Basis, finite
dimensional vector spaces, Existence theorem for basis, invariance of the number of elements of a
basis set, Dimension, complimentary subspace of a dimension of subspaces, quotient space and its
dimension.

Unit - IV
Linear transformations : Linear Transformations and their representation as matrices, the algebra of
linear transformations, the Rank-Nullity theorem, change of basis, Dual space, Dual Basis, Bidual
space, Ad joint of a linear transformation, Annihilator of a sub space.

Unit-V
Eigen values and Eigen vectors, similar matrices, equivalent matrices, Similarity of Linear
transformations, Reduction to triangular form, Minimal Polynomial. Diagonalisation of Matrices.
Books Recommended for Reference:

1. LN. Herstein :  Topics in Algebra

2. lang, S. : Linear Algebra

3. Hoffman & Kunz : Linear Algebra

4. A.R. Vashistha : Modern Algebra

5. Gokhroo et. al. : Ring Theory (English / Hindi Edn.)
6. Gokhroo et. al. : Linear Algebra (English / Hindi Edn.)

Paper - Il (Analysis)

Note : The paper consists of three sections
Section A : This section contain 10 questions of 01 Mark each (02 question from each unit) all
questions are compulsory
Section B : This section contain 05 questions of 04 Mark each (01 question from each unit with
internal choice) all questions are compulsory
Section C : This section contain 05 questions of 12 Mark each (01 question from each unit) attempt
any 03 questions

Unit - | (Metric Spaces)
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Real Number System as a complete Ordered Field.
The point set theory, Open and Closed sets, Limit point of a set, Neighborhood, Bolzano-Weierstrass
theorem, Heine-Borel theorem, Compactness, connectedness, cantor’s ternary set.

Unit - 1l
Definition and example of a metric space, Diameter of a set, Bounded set, Open sphere, Interior point
and Interior of a set, Derived and Closure of set, Closed set, Closed Sphere, Properties of Open and
Closed sets, Boundary point of set, Convergent and Cauchy sequences, complete metric space,
Cantor’s Intersection theorem. Dense subset, Baire Category theorem.

Unit - 1l
Limit of a function, Continuous function, theorem on necessary and sufficient conditions for continuity
of a function, Uniform continuity, Contracting mapping, Banach Fixed Point theorem, Equivalent
matrices, Compactness, Sequentially compactness, Totally Bounded space, Finite Intersection
properties.

Unit - IV (complex Analysis)

Complex Numbers as ordered pairs, Complex plane, Geometrical representation, Connected and
compact sets, Curves and region in the complex plane, Statement of Jordan curves theorem,
Extended complex plane and stereographic projection, Complex valued functions limits,
Convergence, continuity, Differentiailbility in the extended plane, Analytic functions. Cauchy-Reimann
equations (Cartesian & Polar forms).

Unit-V
Harmonic functions, Construction of an analytic function, conformal mapping, Bilinear transformation
and its properties, Fixed points, Cross ratio, Inverse point, Elementary maps. F(z) = 1/2 (z+1/2), Z3,
2z, sinz and logz
Books Recommended for Reference:

1. Shanti Narain : Complex Variables, S. Chand,

New Delhi.
2. Gupta, KP : Complex Analysis
3. Sharma J.N. : Metric Spaces, Krishna Prakashan

Mandir, Meerut.
4. Gokhroo et.al. . Metric Spaces (English / Hindi Edn.)
5. Gokhroo et.al. . Complex Analysis (English / Hindi

Edn.) Navkar Publications, AJMER.

Paper - llI
(Numerical Analysis and Optimization Techniques)
Duration: 3 Hrs. Max. Marks 75 (Science) 66 (Art)

Note : The paper consists of three sections
Section A : This section contain 12 questions of 01 Mark each at least (02 question from each unit) all
questions are compulsory
Section B : This section contain 05 questions of 04 Mark each (01 question from each unit with
internal choice) all questions are compulsory
Section C : This section contain 05 questions of 12 Mark each (01 question from each unit) attempt
any 03 questionsi.
Note :- Use of scientific non-programmable calcultor is permitted

Unit - |
Difference operators and factorial notation. Relation between difference and derivatives. Difference
of polynomial. Newton’s formulae for forward and backward interpolation for equal intervals.

Unit - 1l
Divided difference. Relation between divided differences and simple differences. Newton’s general
interpolation formula. Lagrange’s interpolation formula. Gauss central difference formula. Stirling
and Bessel interpolation formula. Inverse interpolation.

Unit - 11l
Numerical differentiation and integration. Trapezoidal rule, Simpson’s 1/3.3/8 rules. Weddle’s rule.
Solution of algebraic Transcendental equations. Bisection method. Regular Falsi method. Newton-
Raphson method.

Unit - IV
The simplex algorithm and its application to simple linear programming problems. Concept of duality
in Linear programming problems, Formation of dual problem, Elementary theorem of duality.
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Unit -V
Assignment problems, Transportation Problems
Books Recommended:

1. Saxena, H. C. : Numerical Analysis
2. Goyal and Mittal : Numerical Analysis
3. Gokhroo et. al. : Numerical Analysis (Hindi / English
Edn.) Navkar prakashan, Ajmer
4. Bansal and Ojha : Numerical Analysis (Hindi Edition)
5. Gokhroo et. al. : Linear Programming (Hindi / English
Edn.) Navkar Prakashan, Ajmer
6. Hadley G. :  Linear Programming Problems
5(
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4. ZOOLOGY
Scheme
Three papers Min. Pass Marks: 48 Max Marks: 135
Paper | 3 Hrs Duration Min. Pass Marks: 16 45 Marks
Paper Il 3 Hrs Duration Min. Pass Marks: 16 45 Marks  Paper Il 3 Hrs Duration
Min. Pass Marks: 16 45 Marks

Practical:  5h duration Min Pass Marks: 24 Max Marks: 65

PAPER-I: MAMMALIAN NEUROENDOCRINOLOGY
AND BEHAVIOUR
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NOTE: The question paper shall contain three sections. Section A (15 marks) shall contain 10
questions two from each Unit. Each question shall be of 1.5 marks. The candidate is required to
answer all the questions. The answers should not exceed 50 words. Section B (15 marks) shall
contain 5 questions (two from each unit, as internal choice). Each question shall be of 3 marks. The
candidate is required to answer all 5 questions. The answers should not exceed 200 words. Section
C (15 marks) shall contain 5 questions, one from each Unit. Each question shall be of 5 marks. The
candidate is required to answer any three questions. The answers should not exceed 500 words.
UNIT-I
Types of endocrine glands and their disorders: Pituitary, Pineal, Adrenal, Thyroid, Islets of
langerhans, Testis and Ovary. Chemical Nature of Hormone, Hormone action (including role of cyclic
AMP in Hormone action). Preliminary idea of neurosecretion; hypothalamic control of pituitary
functions. Endocrine glands in insects. Neurotransmitters.
UNIT-II
Endocrine glands: ovary and placenta, Ovarian cycles and their neuroendocrine control..
Endocrinology of ovulation, implantation, parturition and lactation.MTP and related social issues.
UNIT-lII
Endocrine glands: testis, testicular cycle and its hormonal control. Hormonal control of reproduction,
using mammalian and insect examples.Reproductive disorders, birth control devices. Pheromones
and their role in reproductive functions and behaviour.
UNIT-IV
Introduction and history of ethology, methods of studying behaviour, neuroanatomical,
neurophysiological, neurochemical, focal and scan sampling technique. Human brain and behaviour.
Biological clock/circadian rhythms. Social behaviour and social organization of Black buck and rhesus
monkey. Social communication among animals, acoustic, tactile, olfactory and language of bees.
UNIT-V
Migration of fishes, pheromones and hormones and their role in behaviour, Fixed action pattern, sign
stimulus, innate releasing mechanism, action specific energy, motivation, imprinting and learning,
orientation, taxes and kinesis, Neurotoxin and behavior, Cryopreservation.

PAPER-II: GENETICS AND BIOTECHNOLOGY

NOTE: The question paper shall contain three sections. Section A (15 marks) shall contain 10
questions two from each Unit. Each question shall be of 1.5 marks. The candidate is required to
answer all the questions. The answers should not exceed 50 words. Section B (15 marks) shall
contain 5 questions (two from each unit, as internal choice). Each question shall be of 3 marks. The
candidate is required to answer all 5 questions. The answers should not exceed 200 words. Section
C (15 marks) shall contain 5 questions, one from each Unit. Each question shall be of 5 marks. The
candidate is required to answer any three questions. The answers should not exceed 500 words.

UNIT-I
Mendelian Genetics: Mendel's laws of inheritance. Monohybrid and dihybrid cross, dominance,
incomplete dominance. Current status of Mendelism. gene interactions, supplementary,
complimentary, Epistasis and inhibitory and polymorphic gene.

UNIT-II
Multiple allele-ABO, Rh and MN blood groups and their inheritance, Sex determination XX-XY, XO-
XY, and ZW mechanisms, sex linked inheritance (X-linked and Y linked). Colour blindness,
Haemophilia,

UNIT-III
Genetic variation: variation in chromosome number (Euploidy and Aneuploidy). Types of
chromosomal mutations, molecular basis of gene mutation, mutagens, crossing over and linkage.
Genetic disorders in Human beings (Down’s, Turner’s, klinefelter's and Edward Syndromes).

UNIT-IV
Molecular genetics: Nucleic acids, structure, function and types of DNA, Structure, function and types
of RNA, genetic code, Transcription. Protein synthesis, gene structure (Recon, Muton, Cistron) and
regulation of gene (Lac operon: inducible and repressible system). Bacterial genetic transformation,
transduction and conjugation. Lytic and lysogeny cycle. Elementary idea about wugenics. Elementary
idea about genetic engineering, gene cloning and recombinant DNA technology (vectors for gene
transfers, plasmids and phages). Restriction enzymes.

UNIT-V
Introduction, historical perspective, animal cell hybridoma, major areas and future prospects of
biotechnology. Medicines and Biotechnology, Microbes in medicine. Antibiotics, Vaccine, Antibodies,
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Antigens, Environmental biotechnology: Use of microorganisms in metal and petroleum recovery, pest
control, waste treatment, processing of industrial waste. Degradation of xenobiotic compounds
including pesticides and surfactants. Surfactants and oil pollutants. Food and drink biotechnology,
ferment food, dairy products, food preservation, microbial spoilage, alcoholic beverages. Vinegar,
Monoclonal antibodies and their applications.

PAPER-IIl: ANIMAL ECOLOGY AND BIOSTATISTICS

NOTE: The question paper shall contain three sections. Section A (15 marks) shall contain 10
questions two from each Unit. Each question shall be of 1.5 marks. The candidate is required to
answer all the questions. The answers should not exceed 50 words. Section B (15 marks) shall
contain 5 questions (two from each unit, as internal choice). Each question shall be of 3 marks. The
candidate is required to answer all 5 questions. The answers should not exceed 200 words. Section
C (15 marks) shall contain 5 questions, one from each Unit. Each question shall be of 5 marks. The
candidate is required to answer any three questions. The answers should not exceed 500 words.

UNIT-I
Introduction to ecology, definition, history, subdivisions and scope of ecology. Environmental factors-
Physical factors-Soil, water, air, temperature. Biotic factors-interspecific and intraspecific relations,
neutralism, mutualism, commensalisms, antibiosis, parasitism, predation, competition. Concept of
limiting factors, Leibig’s law of minimum, Shelfords law of tolerance, combined concept of limiting
factors.

UNIT-II
Concept of niches. Population and community ecology. Measurement of population density. Factors
affecting population growth, growth curves, dispersal, migration. Characteristics of community.
Concept of ecosystem. Trophic levels- food chain and food web. Ecological pyramid. Energy flow in
an ecosystem, biogeochemical cycles Co2, N2, O2,S and P. Prospects and strategies of sustainable
environment.

UNIT-III
Aquatic ecology-Physicochemical nature of fresh water habitat, lentic habitat(Lake and ponds),
lotic(stream and river). Fresh water fauna and their adaptations. Characteristics of marine habitat,
zonation of marine environment, marine water fauna and their adaptations, deep sea fauna and their
adaptations, estuarine habitat-their fauna and adaptations.

UNIT-IV
Terrestrial and applied ecology- Characteristics of terrestrial habitat, forest ecosystem(forest types),
desert ecosystem- characteristics of desert environment, desert fauna and their adaptations with
special reference to Rajasthan. Pollution types of pollution(water, air, and ground, thermal, noise,
industrial and chemical). Radiation, nuclear fallout and biological effects of radiation. Green house
effects. fossil fuels, coal and petroleum, nuclear fuels, management of environment. Wild life
conservation with special reference to Rajasthan.

UNIT-V
Introduction and understanding of concepts of descriptive and inferential statistics, frequency
distribution, graphical presentation, mean, mode, median, standard deviation, standard error of mean.
Productivity distribution, correlation and regression. Test of significance, Chi square and t-test.
Biostatistical analysis of gene distribution in population.

PRACTICALS

l. Analysis of environment:
1. Soil pH
2. Water analysis-pH, Alkalinity, Acidity, Dissolved oxygen and CO,
3. Salinity (Chloride)
4. Qualitative estimation of zooplanktons in a given sample of water

lI-Ethology

1. Visit to zoo- Identification and general information about Zoo animals. General information about
local amphibian fauna(Frog, toads), reptiles(Snakes and lizards), bird fauna(crow, kite, house
sparrow, parrot, pigeon, peacock, vultures) and mammalian fauna(Kangaroo, Echidina,
Hedgehog, Indian Mongoose, camel, mice, rabbit).Behavioral study of social organization of Black
buck, Rhesus monkey and Honey bee.
Note- Student must produce a project report based on animal pollution, ethology, field trip, local
habitat, wild life sanctuary, national parks

2. Antennal grooming in cockroach / wing cleaning in Musca domestica
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3. Study of phototactic response of Tribolium / Housefly. Response of Paramecium to touch,
Chemicals and light. Study of local habitat, collection and examination of microscopic fauna (Pond
and terrestrial ecosystem)

lll. Biostatistics

1. Construction of frequency tables, Histogram, polygons, pie charts.

2. Exercise on Mean, Median and Mode.

3. Test of significance:t- test and Chi square test

IV. Endocrinology

1. Demonstration of major endocrine glands in mice/rat by using
Models/Charts/ Computers

2. Histological slides of major endocrine glands including gonads of mammalian and sub
mammalian groups.T.S. endocrine glands.
V. Genetics
Drosophilla life cycle and idea about its culture. Identification of wild and mutant ( yellow and ebony
body ), Vestigial wings, white eye, vestigial and ebony mutants, prepared slides of Drosophilla, Sex
comb and Salivary gland chromosomes, Barr bodies of Human chromosomes. Identification of blood
groups (ABO and Rh factor). Simple problems based on Monohybrid/ Dihybrid cross.Use of colour
beads for exercise in genetics, genetic exercises based on widow peak, rolling of tounge, era lobes,
hypertrichosis, finger locking.

VI. Mounting/permanent preparation

Drosophila, Wild mutant, white and red eyed, male/ female. Zooplankton:daphnia, Cyclops, cypris.

VII. Spots

Preserved animals of amphibian, reptiles, birds, mammals of wildlife importance, prepared slides, any

apparatus used in ecology, physiology, endocrinology, ethology, genetics, biotechnology may be put

up.

(Note-Use of animals for dissection is subject to the condition that these are not banned under the

wildlife Protection Act and UGC guidelines).

DISTRIBUTION OF MARKS

S. No Exercise Regular student Ex- student
1 Ecology 7 9
2 Genetics 5 7
3 Biostatistics 5 7
4 Ethology 5 7
5 Permanent preparation 5 6
6 Endocrine gland 5 7
7 Project report 5 Nil
8 Spots(5) 10 10
9 Record 8 Nil
10 Viva- voce 10 12
Grand Total 65 65
Suggested reading material
(1) Endocrinology and animal behavior By V.S. Panwar
(2) Endocrinology and animal behavior by S. K.Sharma
(3) Animal behavior by John Alcock
(4) Gene tics. By M.S. Gardner
(5) Concept of genetics by Clug and cummings
(6) Molecular biology of the gene by J.D. Watson
(7) Genetics and biotechnology By K.C.Soni
(8) Animal ecology and biostatistics By K.C.Soni
(9) Animal ecology by veerbala rastogi
(10)Ecology by P.S. Verma
(11)Ecology By P.D.Sharma
(12) Ethology by Reena Mathur
ng o "o
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eI-UF dRg  FHAE 3 g9¢ ~gAdH S0t i 16 45 3i®
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g, A, SfAP—dRe— JITTRIT Td RIS Aeel, YfoToH, FeludINal, ASHIrT, ﬁ?ﬁé—cﬂ

TRGITAAT, URHeloT, RSN, Ufeugl, HHIBRI SRS B RO, IfdtT &1 Yaaadr g, Aehis &
FETelerd &1 FgH, DRI SR B FYdd TR |

Frbd @1 TeReT, STawAfte Td Syl UIRRIfS] SIH@IT g9 b1 3fhad, SIaaedl ghg bl yidd
PR ATl HRB, gl a5b, (AR, YaTdd, Sig—Had B [ARwar, uiRds &1 J@uReN, Uive WX, @re
Sjel, e ard, fORifre, wikds # If &1 garg, IR @6 (Co2, N2, 02, S T P), dre@Tel= gaiaor
BT FHIT U RO |

STeftg aTRRIfi@— SrerqursTel emard & Wifds—<mafas deror, Rer STeftg smar (&fier, drerme) aRd

STelld ST (F1Y T D), JHeAqvr Sfefiy yoft WIq v g7 Agdper | w9 1 R\l
qIATaRT BT S, T STeild Uofl ST Ud §7eb 3ol , el 3ard—g=id 9ol S Ud 3rgaqel |

Il UG Sruygad WRRIfI®— erefl smar @ R, 9 uiRdd (@91 & UdR), Fewield uikds,
faRryan, awRerelig—urfisna Ud srae Joed & A<, H gV & USR (Id, d1g, I, d1hn,
&g+, 3ienfire vd mafasd) fafexor, aifaer saura ud fafesen & Sifde wvma, eRaus wma, Sfars
SYA, DI, UL, TSR S84, GITaR0T BT YaeH |

]

quiicies Ud fepuicre wiRge! &1 uR9y, amgfa famre, sve ffeuur, Ara, Rsss, 9@, amd
faerer, A S, U faarvl, Aewrde, FATSv, ARida] URev, $ig av uRIeror, S Fate 3§ S|
faeRor &1 SreiRard! faweryor |

" 5 % Y5 ¢

1. a1 pH

2. S @1 fawedwor — pH, &nmiaar, siffergd, faeraa O, Co
3. AUl — FARISS

4. T ¥ Yoierdd b7 Ahard

"5 1 §

B:l 6 5 ffsarer @ Wftrl @) ugaE vd WM uReEd, IR SWIER! UTeieTa
(He®, wP), ARFey (WU vd foudd) ufod (@lar, A, e fRfewn, dmn dgwR, ),
ARSI (H71%, THREA1, $I1% g8, Jael, S, g8l, TR, FOFT, J9d aFR, Fgaa] Bl
AMEEIRSG AT Yd AHAINSTD HITS |
A : faenefl, yoll Sovafte, agRe), Bies Y9, WY 6N, 99 Siid gRuY, ey S, R
JMTRT drotge Rard Ugd & |
2. foer@aee # UEHa AT, wadl § Ug A% HReT BT ISR |
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3. CISAIeRM /Aol ¥ USRI &1 Jega IRIAEM H e, JqRF Ud USRI & Ui Jgfhar &r
T |
I 9

1. SR IR gd diferept, fEserimd, aieiie, ga—fors &1 fHmior
2. WY, HIEAHl Ud dgeld AR U
3. ATIHdT g — t- URIeTuT, X2 uNieor

*(
1. gg/Hsd /AC /HRIER B [l ¥ Fq-wrdl T[T o1 use=
2. fIfr=T idardt TRl & srguRer ®Ie &1 e
I *
SN &1 Haee Td Sfias ash, SivTell, SARad] (Wel U6 gar INR), a9l U, ¥dd 31, 3raersy
Td T SR BT wIE FAgs! gRT 3eadd, foit FEl, IR el oRIE, 914 [oRgE &I IR arS, Iad
THE @I USAM, UHHaR Ud fgd) Haxer W SMIRG ued, fder dies, S &1 =@eor, vl deda,
BSRSIS RIS, TR TfhT WR menRa g3 |

. *

- )
ﬁN-IIITbc'H — ST Ud SRTdT, 399 3G, ol e ST, Asdaied, arsiid |

Zbﬁ’s‘ SRR, ARYU, Uell, W, Ebﬁ’sf ?@ﬂ% s, TRRfI®S H B 39 il SUBRI, Brdd),
AT, ATTRTRDI, ATIARID!, STTUEIDd! H Ugad DIy IUBR |

4§ yirl &1 faeeed Yol & MR Ud 99 Silg gReT ARe & d8d Sl uiivril &1 fhar
S 59 W afdeer T8 2

(> « . ;
1. uIRReafrat 7 9
2. Sfaifte! 5 7
3. SiawiRera! 5 7
4, IFEIRG 5 7
5. WS wligs 5 6
6. =ATdl Uil 5 7
7. Hrotae Rurd 5 Nil
8. wey 10 10
9. Rars 8 Nil
10. HiRa® 10 12

) -1 -1

5. BOTANY

Scheme
Three Papers Max. Marks : 135 Minimum Marks- 48
Paper | 3 Hours Duration 45 Marks 16
Paper Il 3 Hours Duration 45 Marks 16
Paper lll 3 Hours Duration 45 Marks 16
Practical 5 Hours Duration Max. Marks : 65Min. Pass Marks : 24

(One day)
Pattern of Paper
The question paper shall contain three sections. Section A (15 marks) shall contain 10 questions two
from each Unit. Each question shall be of 1.5 marks. The candidate is required to answer all the
questions. The answers should not exceed 50 words. Section B (15 marks) shall contain 5 questions
(two from each unit, as internal choice). Each question shall be of 3 marks. The candidate is required
to answer all 5 questions. The answers should not exceed 200 words. Section C (15 marks) shall
contain 5 questions, one from each Unit. Each question shall be of 5 marks. The candidate is
required to answer any three questions. The answers should not exceed 500 words.

PAPER 1 - ECOLOGY AND PHYTOGEOGRAPHY
Unit-I
Plant Ecology: Definition, scope, branches, Ecological factor affecting the vegetation. Ecosystem:
Structure, its biotic and abiotic components, food chain and food web, ecological pyramids, energy
flow, biogeochemical cycles.
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Unit-1l
Productivity: Primary and secondary productivity and their measurements
Plant succession: causes. Process types: Hydrosere, Xerosere (Lithosere and Psammosere).
Community : Structure and development

Unit-ll
Pollution of air, water, Noise, their causes, consequences and control.
Resources: Renewable and non-renewable, management problem of depletion of natural vegetation;
endangered plants. Red data book. National parks and sanctuaries.

Unit-1V
Plant adaptations: Hydrophytes, Xerophytes and Halophytes (morpho-
logical, anatomical and physiological adaptations).
Ecology of Rajasthan desert.
Unit-V
Biodiversity Phytogeography Introduction, continuous and discontinuous distribution,
Phytogeography of India, Vegetational regions of India,. Plant indicators.

PAPER II- PLANT PHYSIOLOGY AND BIOCHEMISTRY

Unit-I
Osmosis, plasmolysis, deplasmolysis, Adsorption. Absorption of water. Ascent of sap. Concept of
water potential. Transpiration (mechanism of opening &closing of stomata )factors affecting
transpiration and its importance Role of macro and micro elements.

Unit-1l
Photosynthesis: Photosynthetic pigments (Chlorophylls, caratenoids and
phycobilins)- structure and function. Light reactions mechanism of car-
bon fixation in C3 and C4 plants. Brief description of C.A.M. plants. compensation point. Factors
affecting photosynthesis.

Unit-lll
Respiration: Glycolysis, Krebs cycle, electron transport system and oxidative phosphorylation, Photo-
respiration factors affecting respiration. Fats: synthesis and degradation.

Unit-IV
Plant growth regulators: Auxins, gibberellins, cytokinins, ethylene and abscissic acid, their discovery,
structure, physiological effects and appli-
cations. Seed dormancy, senescence, photoperiodism and vernalization.

Unit-V
Enzymes General Characteristics, classification, mode of action, inhibitors. Principles and use of
following instruments, techniques: pH measurement, centrifugation, colorimetry, chromatography (PC,
TLC).

PAPER Ill - MOLECULAR BIOLOGY & BIOTECHNOLOGY

Unit-l
Gene concept from Mendel to molecular level, Genetic code, DNA types: DNA replication and
transcription in prokaryotic system. Nif gene and nitrogen fixation.

Unit-Il
Plasmids, kinds and their uses as vectors, principle of genetic engineer-
ing and recombinant DNA technology . Tools of genetic engineering (PCR, gene sequencing ,
restriction enzymes, genomic library).

Unit-ll
Interaction and expression of trans genes, Bt-toxin, Methods of gene transfer in higher plants, vector
mediated gene transfer. Brief account of
vectorless gene transfer (Particle gun, liposomes, chemical methods).

Unit-IV
History and scope of plant tissue culture. Basic techniques and tools ofplant tissue culture. Brief
amount of protoplast culture and fusion. Planttissue culture in agriculture and forestry.
Micropropagation and somatic embryogenesis.

unit-v
Plant tissue culture in industry, secondary plant products: defination types and uses of alkaloids,
factors affecting production of secondary products in cultures grown in bioreactors (fermentors).

PRACTICALS
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PAPER I: ECOLOGY AND PHYTOGEOGRAPHY

1. Find out the density, frequency & abundance of herbaceous species by quardrat method.

2. To find out the minimum size of the quardrat.

3. Plant adaptive modifications. Specimens/slides. Opuntia, Euphorbia, Capparis, Leptadenia,
Hydrilla, Eichhornia and Typha.

4. Soil analysis: Field tests.a. Soil texture b. Soil moisture c¢. Soil pH

5. Water analysis a. Hardness of water b. Water temperature c. Carbonate, bicarbonate & chloride
tests.

6. Ecological instruments and their working. a. Maximum and minimum thermometer b. Oven.
PAPER |lI: PLANT PHYSIOLOGY AND BIOCHEMISTRY

To observe streaming movement of protoplasm (Hydriila).

Demonstration of phenomenon of plasmalysis using Rhoeo discolor leaves.

Demonstration of phenomenon of osmosis by potato osmoscope.

Unequal transpiration by four leaf method

Demonstration of unequal transpiration in dorsiventrat leaf using cobalt chloride paper.

Effect of various wavelengths of light on the process of phosynthesis.

Demonstration that light, CO2 and chlorophyll are necessary for photosythesis.

To demonstrate evolution of oxygen in photosynthesis.

Determine the value of respiratory quotient (RQ) of different respiratory substrates by Ganong's
respiroscope.

10. Growth measurements by Auxanomerer

11. Demonstration of respiratory enzymes (peroxidase, catalase, dehydrogenase) in plant tissue
samples.

12. Introduction and demonstration of the following instruments/ techniques-pH meter, centrifuge,
calorimeter, paper chromatrography.

13. Phytochemical tests of the following: glucose, starch, proteins, fats, tannins, ascorbic acid and
anthocyanins.

©CoNO>OR~WND =

PAPER |lll: MOLECULAR BIOLOGY AND BIOTECHNOLOGY
1. Principle and application of the following- Laminar air flow/sterile bench, autoclave, ultrafilteration.
2. Preparation of culture media for microbial growth (Nutrient agar and P.D.A) and solutions of
nutrient and growth regulators.
3. Demonstration of inoculation technique, aspetic transfer of explant and microbial transfer
techniques.
4. Demonstration of resistance sensitivity using antibiotic discs.
5. Germination of pollen of Catharanthus roseus in 10% sucrose solution.
Marking Scheme

Time: 5 Hrs. Maximum Marks-65  Minimum Marks- 24
Reg Ex non coll.

1. Phsiology experiment 6 8
2. Ecological exercise -Morphology & Anatomy 6 8
3. Soil Water tests and Field Exercise 6 7
4. Experiments in tissue culture 7 8
5. Phyto chemical tests (two) 6 6
6. Spots (six). Two from each paper 18 18
7. Viva-voce 8 10
8 Records 8 -

Total 65 75

i ( N

« " *K ( * N «" *
UUR Yo 3 ©T i 45 3i® 16
R fgd 3 ©c arafy 45 3dH 16
YR R 3 EC 3@fd 45 3dH 16
e TetT : 5 €T JMAfy 65 3w 24 (U faA)
YR P e

U U & qol oF WU BT | WUS A (15 3fd) W UID $HIS A 2 U, Fol 10 UH B | UAD U
1.5 aiepT 1 BT | TREell B fory Wl yeR & SR AT R 8 | URid STR @) Afedw v W 50
Y@ B BRT | WUS T (15 3fdb) H FHA 5 U BH (ISP FHIS W H 2 U, FARP fdbed Afzq) |
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YD T 3 3T BT BN | weeft & forv |l 5 yzHl & SOR <7 A 2| Ue SR B STfdhdq
Treg AT 200 TET B BRN | WUS W (15 3(F) H UAF §HE A 1 T KA 5 U BN | YAD UL 5 IHah
BT BN | gl BT fher I Ul & SR o9 B | P SR Bl Ifhad I AT 500 @] Dl
Bl |

o2

urey gRRfd@ : vy, Aew@, o, a°afad & ywifdd & arel aRRefdarn are, aRkRefds
TR, e 9 ifdd beh, WY @l 9 Wy oid, IRReIfe fiRfed Ho1l yare, oa 9
NNIRIRCCE

IATEHAT: WA g fgeliad ITedhdl T S96T WIelld d Siefid YIiaRel § #7194, UTey AJHH: BRI,
THH—STABHD, b FAD (I BHS 9 qIfdd BHD) , AT FaT Ud [aPT

IR STl AT &4 YGNUT: HRYT, TG qAT a0, HARA—AIIHRT I BT AT, Ui I &
T P JEIHR FHRIT, HHSTR ey, VS el &P, IS SeF G IR |

ey FdHe: STAlgMa, ARGE Ud daUMalg™e ((ThIR®! IMRRSY Ud FrRia] SFdmeldiv)  IIoRel™
D HOWI B IRRATDB! |

1
g fafdgd— drey el uRe, Fad dn rddd fIdRel, MRA &7 UIey Wille— 9Rd & dHwafdd Uqe,
qrey Y@a |

IRV, Sggeaqgad, Siaad f[dqgdd, Sidl aeiyvl, IARIEY, S [a9d SaeRen AfSRiyor, ardicds &
fEarfafey vd e ST dTel R, Ul § ged Td T dedl B SUTRAT |

YHTR HIAYU— g (FARIA, IXCAIgSE Ud BRIBIAAN) WReT Td $1, UdIRie sififdan, C, vd
C, Ul H Hre Reieror sfifesar, CAM uTe, e fdwg, UHmRr Heelyor R 99rg ST aldl $RS |

AT : TSI, B TP, Soideid |dsd dF U Aailgd BRWINIAGRO, THIRIe! Tqaq IR
THTg ST Tl HRP gl FIAYT g Jqee |

gy gy e - siffeas, ffem, wsclchlslv1~1 s’aﬁFﬁ? THIRT® 31, WIl, RaT, BRIGT YH1d Td
IUANT, 1 GYW FaLRIT, SHvidl, SIEIDIerdr Ua qdIdhRoT

]
UGS E: IM oletor, aiffexor, fearfafy, R =1 Suexon &1 Riga, ST g srifafl— PH Hiex,
EIS], quEdl, e (PC, TLC) |

moor2
*5 N $

S Hdheu— Hed ¥ 3MMfigsd WR dd, Mafie dre, DNA USR, WaRacd § DNA ufaferdiaxor vd
Irgera, fm S vd Arggror Remiwvor

CRHSA—IHR TAT dq8F & WI § gIdI SUAN, AARG JAWAIHS! Jo gFarTal DNA d&h11d gd
UBRACH H $Hd IUANT | AMARG IiFa! & R— PCR SiF 31®H, N&IaRM UwlgH,
RINICECIEE R

ST @ UREIRS  AffEag don iferfdd, BTy, S@a uiequl § S RIMERY, 98d gRT ol
RIMTRYT, T fRd S RAHT=RU— Ffered quie (eifies, arsurims, s el ) |
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ISy Il WaE : ST, SUAN, AT ddbHid U4 SiGR, Siaacdd Aaed Ud Holad, $iY Ud ar-iad!
H Id HaET ThAID], G&H UaEH Td Hiidd YoigHa |

]
ST H QY Idd Gaed & ST | G Uiey IATE Yedbdlss @l URMINT Y&HR Td U,
qEIRTTER (BHew) # fgdiad S & M IR g9h ST ard dRE

1. darge WANT §RT A YIeUl $T 8+icd, AT  BR1E S HIAT darge BT [T=IcH AT TT IS
2. FOTST BT T ATHY ST BRAT
3. USU H IfdHerdn UIes /wilss U], i, duRd, ol gISgell,  SATgPIAL,

qaT faetyor / &3 uRefor

a) FE—TTET  (b) T&T IMETT (¢) JaT PH

STl fageryor

a) 9 HARAT (b) STl AUHH  (c) BHEMC, FSHEHE I FARGS T
qIRRIRTHT ITHIOT T I Bl

) SIHTH g RAGH IR (b) 31T

5

—~ 0~ N

-

1. DIGAIS T USRI HAT— FAU=RM, TAARIS, FS I T
2. U (Eefeger) i uelia &wan

3. RAREHFR o1 ufcadl H Sia geadhad UaRid &
4. TE] URTERYT A1YT §IRT URTERVT YR &=

5. PlElee FARSS YR & gRT [gUerfde Uil 3§ AN arsdicdoi Bl EERE]
6. UM AIGU UR YHIRT & A= T1T Q=T &1 g9
7

8

9

1

YT ATl & foIT Uebrer CO, d FARIbel BI ATTTIDBAT DI ST
BT IV & FHI ARSI Sl DI LI
. TR YQUTERMICR §RT A= TR &1 99 qTid ST Rl
0. YAET—UGIgH B (WRATRISY, deoldl, (SIS ey Icidi H eI
11. =1 USRI ®1 uRery @ fear fafdr &1 geriEr
PH ey, ASIHIS], daRMIey YOR BIHCITH!
12. T/ & UG WA S — BN, T, U, 991, <9, THaIad URTS, IS
*5) N $ ™
1. 9 & Rigra 9 G- SR arg aTe, Moiellarvl §49, seiderd, feglhels e
2. Ge¥ Sial @ gfg & ol e Aegq dIR $RAT (UNe—3FR g P.O.A) T gfg Famie a uiei &r
IEGER

3. TR d& e B ST, HArad! BT FSTH—RIHIRYT, Gersiidl &1 IR ddhHIdh
4. 3 YRS fovd 9 ufoRee —ddeiierdr g

5. UIEER (HAR2 IISIRRN) & WRETHUIT BT 10 URIR g 3 ARl

U i TSI TSt

T 5 H¢  AfHIH 3(F 65 frafaa RIS
1. g BIG@T YR 6 8
2. Uey URRIfI®I— 98T JAMBIRS! T IM<IRD 6 8
3. HR1/9d fhes e 6 7
4. IB HaEH H GIRT 7 8
5. UIGY AR TN QT 6 6
6. Wee (¥) a1 UG YR A 18 18
7. AiRgd oer 8 10
8. URIMeh Ry R 8 —
-1 -1
6. GEOLOGY
Scheme :
Theory/ Nomenclature Hours Duration Max. Min.
Practicle per of exam Marks Marks
week
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Paper-I Economic Geology 2 hrs 3 hrs 45 48

Paper-l| Structural Geology 2hrs 3 hrs 45
Paper -1l Applied Geology 2hrs 3 hrs 45
Practicals Related to all the

three papers 6hrs 5hrs 65 24

Note : — Each Theory paper is divided into 5 units. The question paper is divided into three parts,
Part A, Part B and Part C. Part A (15 Marks) is compulsory and contain 1 question containing 10 parts
( Answer limit 50 words) two questions from each unit, each question is of 1.5 marks. Part B (15
Marks) is compulsory and contains five questions with internal choice, one from each unit.Candidate
is required to attempt all five questions; each question is of three marks each (Answer limit 200
words). Part C (15 Marks) contains five questions one from each unit. Candidate is required to
attempt three questions; each question is of 5 Marks (Answer limit 500 words).

Work load: — Each paper shall be given atleast 2 (two) hours (or three periods) per week Theory
teaching. Practical shall be given 6 (Six) hours per week. In this way each theory paper shall be given
atleast 60 hours teaching and total180 hous teaching for practicals per teaching session.
Paper-l : Economic Geology
Duration: 3hrs Max. Marks: 45

Unit-I
Magma and its relation with mineral deposits. Factors controlling mineral availability.
Distribution of mineral deposits in space and time. Processes of ore genesis:- magmatic
concentration, contact metasomatism, metamorphism, Hydrothermal and skarns.

Unit-1l
Processes of ore genesis- Sedimentation, Evaporation, Volcanogenic, oxidation and supergene
Enrichment. Residual and Mechanical concentration. Global Tectonics and Metallogeny through
Geologic times.

Unit-ll
Mode of occurence, distribution, uses and origin of following metallic mineral deposits of India:- Lead,
Zinc, Copper, Iron, Mangnese, Gold, Aluminium, Chromium and Tungsten.

Unit-IV
Classification of non-metallic minerals.
Mode of occurence, distribution, uses and origin of following non-metallic minerals deposits of India:-
Rock phosphate, Gypsum, Talc, Barytes, Fluorite, Mica, Garnet, Magnesite, Sillimanite and clay
minerals

Unit-V
Mode of occurence, distribution and origin of Coal and Petroleum. Types of coal.
Radioactive minerals:- Types, mineralogy, chemistry and distribution in India.
Non-conventional energy resources : Nuclear energy, solar energy, wind energy, and Geothermal
energy.

Paper-Il : Structural Geology

Duration 3hrs Max. Marks-45
Scheme:
Theory/ Nomenclature Hours Duration Max. Min.
Practicle per of exam Marks Marks
week

Paper-I Economic Geology 2 hrs 3 hrs 45 48
Paper-I| Structural Geology 2hrs 3 hrs 45
Paper -1l Applied Geology 2hrs 3hrs 45
Practicals Related to all the

three papers 6hrs 5hrs 65 24

Note : — Each Theory paper is divided into 5 units. The question paper is divided into three
parts,Part A,Part B and Part C. Part A (15 Marks) is compulsory and contain 1 question containing 10
parts ( Answer limit 50 words) two questions from each unit, each question is of 1.5 marks. Part
B (15 Marks) is compulsory and contains five questions with internal choice, one from each
unit.Candidate is required to attempt all five questions; each question is of three marks each (Answer
limit 200 words). Part C (15 Marks) contains five questions one from each unit. Candidate is required
to attempt three questions; each question is of 5 Marks (Answer limit 500 words).

Unit-1
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Concept of slope, Attitude of linear and planar features. Description and application of Brunton and
Clinometer compass. Top and bottom criteria for recognition of normal sedimentary sequence.
Concept of stress and strain. Stress ellipsoid and strain ellipsoid.

Unit -1l
Folding in rocks:- morphology of fold parts. Types of folds. Geometric and Genetic classification of
folds. Recognition of folds. Elementary idea of mechanism of folding.

Unit -1l
Faculting in rocks:- Description and classification of faults. criteria for faulting. Elementary idea about
mechanism of faulting. Effects of faults on outcrops. Unconformities- Types, recognition, significance
and their distinction form faults.

Unit - IV
Cleavage & schistosity- Types, recognition, significance and relationship with major deformation
structures in the field. Lineation- Types, origin, recognition and relation with mega structures in the
field. Joints- Character, types and classification.

Unit-V
Overlap, offlap, Salt Domes. Forms & Structure of igneous plutons.Principals of gelological mapping-
Location, contact maping, collection of structural data. Stereographic projection in analysis of
structural data. Stereconet and Equal- area net.
Preparation of Pi diagrams and Beta diagrams. Contouring of Pi and Beta diagram.Representation of
linear and planar feautures on stereonet.

Paper-lll : Applied Geology

Duration 3hrs Max. Marks-45
Scheme:
Theory/ Nomenclature Hours Duration Max. Min.
Practicle per of exam Marks Marks
week

Paper-I Economic Geology 2 hrs 3 hrs 45 48
Paper-I| Structural Geology 2hrs 3 hrs 45
Paper -1l Applied Geology 2hrs 3 hrs 45
Practicals Related to all the

three papers 6hrs 5hrs 65 24 Note : — Each Theory paper is
divided into 5 units. The question paper is divided into three parts,Part A,Part B and Part C. Part A (15
Marks) is compulsory and contain 1 question containing 10 parts ( Answer limit 50 words) two

questions from each unit, each question is of 1.5 marks. Part B (15 Marks) is compulsory and
contains five questions with internal choice, one from each unit.Candidate is required to attempt all
five questions; each question is of three marks each (Answer limit 200 words). Part C (15 Marks)
contains five questions one from each unit. Candidate is required to attempt three questions; each
question is of 5 Marks (Answer limit 500 words).

Unit-l
Hydrologic cycle. Genetic classification of water. Vertical distribution of sub-surface water, Ground
water occurence and distribution. Hydrological properties of rocks. Darcy law. Springs, Permafrost
regions. Distribution of ground water potential zones of India and Rajasthan. Ground water recharge
and Rain water harvesting.
Unit-1l
Role of geology in civil engineering projects. Engineering properties of rocks. Rock as construction
material. Dams & Tunnels: Terminology, types, Geological consideration.
Brief Description of following important Dams of India. - Bhakra, Idduki, Nagarjuna sagar, Hirakund.
Unit-ll
Description and use of Surveying instruments- Chain, Plane Table, Prismatic compass.
Uses of Topographic maps in Geology. Introduction to mineral exploration. Introductory knowledge of
Prospecting methods: Geological, Geophysical, Geochemical and Geobotanical.
Unit-IV
Elements of mining- Introduction to open cast, under ground and alluvial mining. Terms related to
open cast and underground mining. Introduction to Drilling, Bore Hole Deviation.
Aerial photographs and Satellite Imageries. Application of Remote Sensing in geology.
Unit-V
Elements of minerals Dressing: Basic Principles of ore beneficiation, sizing, Grinding, Communition,
Floatation. Ore beneficiation methods for Lead, Zinc and Copper ores. Principles of mineral
Economics, Strategic, critical and essential minerals.
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Concepts of Environmental Geology, Types of Environment- Atmosphere, Hydrosphere, Lithosphere
and Biosphere. Biotic & Abiotic resources. Introductory knowledge of Hazardous Earth Processes.

GEOLOGY PRACTICALS

Duration 6 hrs. Min. Pass Marks 24 Max. Marks. 65
Scheme:
Theory/ Nomenclature Hours Duration Max. Min.
Practicle per of exam Marks Marks

week
Paper-I Economic Geology 2hrs 3hrs 45 48
Paper-lI| Structural Geology 2hrs 3hrs 45
Paper -1l Applied Geology 2hrs 3hrs 45
Practicals Related to all the

three papers 6hrs 5hrs 65 24

Distribution of Marks in Geology Practical Examination
Economic Geology 15
Structural Geology & 15
Applied Geology 10
Field Work 05
Viva 10
Record 10

Total 65

SYLLABUS OF PRACTICAL
ECONOMIC GEOLOGY
Identification of following ore minerals, their genesis, uses and distribution in India : Chalcopyrite,
Bornite, Galena, Sphalerite, Arsenopyrite, Pyrolusite, Psilomelane Limeonite, Haematite, Magnetite,
Bauxite, Chromite, Wolframite, Pyrite.
Identification of following non-metallic minerals, their genesis uses and distribution in India : Kyanite,
Sillimanite, Asbestos, Wollastonite, Calcite, Quartz, Garnet, corundum, Beryl, Baryte, Flourite,
Gypsum, Rock Phosphate, Talc, Orpiment, Realgar, Sulphur, Muscovite, Biotite, Feldspar. Coal,
Petroleum and Radioactive mineral deposits of India.
Distribution of important economic mineral and ore deposits in the boundary map of India and
Rajasthan
STRUCTURAL GEOLOGY
Apparent and true thickness of beds; width of outcrops by calculation and geometrical methods.
Study of Geological Maps.Completion of Outcrops & determination of thickness of beds.
Drawing profile and section showing the following features, simple beds, unconformities, folds, faults,
overlap, offlap and Intrusion etc Identification and description of structural elements in hand
specimens. Measurement of apparent & true dip of a bed. Diagramatic Representation of various
structural features.
APPLIED GEOLOGY
Prepration of Ground water Maps. Survey with Chain, Plane table & Prismatic compass. Ore Reserve
calculations. Diagramatic representation of vertical distribution of Ground water, Springs, Dams,
Prismatic compass, Photo-interpretation, Mineral Dressing etc. Field work : Field work for five days.
Books Suggested:
1. Jensen, M.L. and Bateman, A.M.: Economic Mineral Deposits. (John Wiley)
2. Gokhale & Rao : Ore Deposits of India (East- West Press Delhi).
3. Sharma & Ram : Economic Minerals of India.
4. Krishnaswami : Mineral Resources of India. (CBS)
5. Billings, M.P. : Structural Geology (Prentice Hall, India).
6. Hobbs, Means & Williams : An outline of Structural Geology (John Wiley)
7. Compton, R.R. : Manual of Field Geology.
8. Chiplonkar, G.W. & Power, K.B. : Geological Maps.
9. Arogyaswamy, R.N.P. : Courses in Mining Geology (Oxford IBH, New Delhi).
10. Todd, D.K. : Ground Water Hydrology (J. Wiley)

N
]
A ( 9:0 # "5 (
0( * { LA 5

MGSU Syllabus B.Sc. I_II_lI1/135



e 9F | 3 fasE 2 3 S 45 48

9o UF || AREATHD

CEEIR 2 3 EC 45

TR UF Il gugad
= 2 3ES 45
RIS 6 59C 65 24

4 | % AEIH U9 U3 BT Uid SHIZAT | diel TAT 8 | U UF O 9 H 3o 8 1 W T
AET §1 IR 9FT | 9197 U (15 3id) Al & @ik 36H 15 3id & Udh Ued 8N Ra 10 9RT 8,
UAH SHIS A & YT 8HT (STR AHT 50 7€) | HIT &1 (15 () H UAd $hIs A MRS fdbey & AT
HA U U B IR o BN (SR HMT 200 TR | UAP T A 3D BT BRI | 91T AT (15 3ih) TS
IHIE A U U BNT, IRl HI A Ul @ SR o BN | TS U Uil 3fd B BN (SR AT
500 ¥e3);

“oomoQ24*, N
k4 "5

|
T Ud 9@l @fel el 9 ey @t SuRefd @ fRiEe aR$, 89 9 @ § @i el @1
faaRor | s fReTg foaToT gm— A7 TEvT, AUS deaiaRyl, BIIRT UG SYHSTald UihaT |

Il
g ety ferfor ypH —sradTed, ST Ufshan, sifefiaxer ok Sedoia |qfgwad, safne gd
AP AV Jae1d He § ARgP [l g arg S |

1}
IRA & W gifcad @iel el &1 IuRIfa @ sfaRer, faaRer, ST g IR &1 |iera sH— 9T,
ST, e, T8, WS, |, TR, BT iR SIRed |

v
qRA & W Jeifcasds @iel el &1 IuRefr &1 s@Even, f[aavvr, START 9 IRl &1 |iéra o9 : Ad
hhe, fTH, clod, RIsC, FNISS, AFHI, e, H-ase Ud RiciiAse g ool @l |

\'}
PIIAT T Ugiferad—afast gl &1 SuRerfa @1 sraver, AR, ST 9 SART | e @ YoR sl
gHl W fHeu—veR, i), Rt 9 wRad faaRon |

IRURARS ISl HARF — MU I, AR Il IR Ioil, 9 AU Il |

AC ™ (02¢ B ? ' N
K4 "5 !
i
A ( 9:0 # "5
0( * K LA 5
g 9 | e yfae 2 3 S 45 48
92T 99 Il EREAHD
= 2 3ES 45
T UF Il Jgugad
= 2 3ES 45
BIDIIRED 6 59C 65 24

4 | yR® ASIaH U U BT Ui ghgAl | qicT T 8 | U 9F o 9§ A9IRT § | 9RT T
AET 1 IR 9FT | 997 U (15 3id) 1Al & &R 36H 15 3id & Udh Ued 8N R¥a 10 9RT 8,
UAd IS W &I U BRT (STR UMT 50 ¥1eq) | 9RT § (15 3id) H UAP Shlg W MRS [ddhed & AT
HA U U B IR o BN (STR T 200 TR) | UAS URA A bl BT EET | A1 A (15 3(h) IS
IHIE A U U BNT, IRl B A9 Ul @ SR o BN | TS U Ui 3fd B BN (SR AT
500 ITeS);

|
YSOTd, A ST, AT | RITPIT BT LI UR UHTd | FATSAMICR T gwed fQagad $T auiF Ua Sy |
AT JGATG ¥ & UgdE & oIy efu g dfed faer |
vfdael g fdeed @ Hebeur, Ufdaet <Te gt g fagpfer <rel goei |

Il

FeCHI H T, TAT—UEH 9 UBR, I & AR g SHIcdh aiihRoT | T Bl AT BT RS
| &F H gD ugd & Fae |

MGSU Syllabus B.Sc. I_II_I11/136



1]
JUHY — TUTRH UG BT | JUHY BT LA U UG, &F H I UgAH & e,
U] BT AT AT (e = & UeR, S@] U Ud H8d 3iR uuyl ¥ g | R wril g
AT IR |

v
faeed, vd RIema—yaR, ygar, Aed g &3 § 90 [Gwuor SRRl A aw |
TGV, —FY, YHR G Hecd, &5 § PP A1 A T | Gi—IUEH Ud UHR Td qEHRol | Jdsiid
A & RIgT— SraReIfd, F¥ael A=Y, e Tdid Jimel & FUEw |

\')
AT 3R AT | FaoT TR IR WCHT Bl SMHIRIT Td HET | WREAAHS Albs| & [dgeryor H
fafem ey, RIRAMT T FHeT -ie, u1s 9 dieT IRl &I fRav), 91T 9 TS IRAl & BRI | delid g
R ARl &1 fafdd Wi iR fAwgor

(C " 021* " uC N
K4 ) !

]
A ( 9:0 # "5 (

(
g o | i e 2 3Ec 45 48
g 9 | RO D

fa=r 2 3ES 45

T UF Il Jgugad
CEEIN! 2 3 EC 45
RIS 6 5€C 65 24

4 | y® AGIaH U U B Ui ghgAl | §icT T/ 8 | U 9F o 9§ IR § | 9T T
AR d1 IR 9FT | 9197 U (15 3id) ARl & @ik ¥ 15 3id & Udh Ued 8N R¥a 10 9RT &,
UAd IS W &I U BRI (STR UMT 50 ¥1eq) | 9RT § (15 3idh) H UAP Shlg W MRS [ddhed & AR
HA U U B IR o BT (STR T 200 UR) | UAS URA A bl BT AT | AT A (15 3(h) IS
SHIS X Tb T BT, IRRIT BT 9 UgHl & SR <F 8FT | TS U Ui 3 BT B (STR AT
500 ¥TeS);

|
el @b, ST BT SFfCH BRI Yolel I BT eIy Ud fIaRor | SU AdAgl ST & Heaer [aavor|
AT B STl AeToT | SRAT 799, 3R+, THIBRE | 9RA 9 [ORAT H [ Joiel &3 BT =T | Joiel
RO T eI STl 6B |

Il
s o Rifae aifteife aRasRl & Jffer | ddt & sifEifar Tor e FEveR) geret & w9
H| Al g g1 B wREINS IRTael], ISR, JdSe Ag@ | YR & "gayul 9l &1 dfera fJare—

WGl SSgdI ARG AR ERIHS |

]l
AT IURRY ( I, ©F <, [URICH HUR) Td IAHI ITIRT | SRS AFRS 9 IAHT Jfaa
IUIRT | @S TR0T Ud i (JUfeiT) &1 aRed | qaefoT & YRTAHS 19 — asi-id, JHIad,
RIS 9 Jaredfad gderor

v
G & dd : YAdel, T 9 Ufadd @ & URed, qAdel Ud fRd @e e |edl aiRaifie we |
I HT UR=E, I o 9 SwiE fF | REdEd @ O | SREde &I s | AT |

\'
ST HOGIIHROT BT URT : 3D HSRYT & Rigid, ARSI, TTSieT, dRIFeH, Fargee | ¥, o,
IR T 3R] Bl AT gigaeor &1 fafdt |
G e & g | 9MRe, [Biedd 9 smaedsd Jfiel | 9aiaReT i & g, JaiaRe &
UHRI BT YAAS HAH— dRHSA, SaHSd, dAHSd, T Sladsd | Aold d ofd HaT | Jedl Bl fUGTHRT
ufbarell o1 aReRTHS =i

* {64 ( L(5 "5 -l

MGSU Syllabus B.Sc. I_II_lI1/137



A ( 9:0 # "5 (
0( * LA 5

g o | e yfaee 2 3 S 45 48
Y U | EEAHD

CEEIR 2 3 EC 45
TR UF Il gugad

= 2 3ES 45

BIDIIRED 6 59C 65 24

N

*( -64 ( L(5 "5 o)
el o fa=m 15
NECEIRCICBERIR 15
SRERENICICE I 10
A B 05
AIRge uier 10
TS B & SiferE 10

-1

afdfe 9 fasm « fF=foiRea o @feil @ g™, Sy, SUART IR WRA # fIdRo— ATehurRIsSe,
dHige, eI, FheRige, AMAURRSE, URRIgaRe, Ridlfied, fomMee, gdcse, AFege, dfavse,
PIATSS, ATBHSS, URINIST,

fFrforRaa serfcas @Gl @1 Ugar, SART, JUANT AR 9Rd H fIdRo— wraemee, faformrse,
TIRE N, dleiReFIge, $hoddlge, d@es], TR-C, dReH, IR, SRge, TARge, NT<H, fh hiwbe, <ied,
ARG, RINR, TP, PSS, IRICSE, BeUR | BRI, UgIferad 3R e by @fawii & awd
# e |

RIS ¥ fage - safAfoa A ud TomERl § SwRi @ ol Ud arRdfdd Alers, SRRl #1 drers
TR & R AT U6 ERRI B AlCE 0 $IAT| Whsed 9 die &7 91 S FfolRad a@l &
USed A & — Jod, uHy, fawd fa=ms, eifcrenfia, sranf®r g siqde |

B AN A AR AREeTs adl B USdH SRAT| U dd Bl AWM Ud ARk Afd $I ST bR |
faff=1 =eet @1 ferstied |

UG IS —  qoiel Al BT T | OF, o9 <ddl Ud USHICH HR W HeT0T | 3D WUSKR
fRERer el MR | qoid @ AR AR, SRA, dfy, USee dwN, e e sereE, dihe

7. GEOGRAPHY

Scheme

Two papers Mini pass marks: 54 Maxi marks: 150
Paper-I 3 hours duration 75 marks
Paper- Il 3 hours duration 75 marks
Arts &

Science Practical :

Arts Mini pass marks: 18 Maxi marks: 50
Science Mini pass marks : 18 Maxi marks: 50

PAPER I: REGIONAL GEOGRAPHY

Note: The question paper will be divided into three sections.
Section A will contain 10 questions in all (two questions from each unit). Each question will carry 2
marks. All 10 questions are compulsory. Section B will contain 10 questions in all (two questions from
each unit with internal choice). Candidates have to attempt 5 questions by selecting 1 question from
each unit. Each question will carry 5 marks. Section C will contain 5 questions (one from each unit).
Candidates have to attempt any three questions. Each question will carry 10 marks.

UNIT-I
Concept of region, Classification of region - geographical and economic. Natural regions of the world
with special emphasis on monsoon, mediterranean, hot desert and prairie.

UNIT-1I
Regional study of United States of America.

MGSU Syllabus B.Sc. I_II_I11/138



UNIT-III
Regional study of China,
UNIT- IV
Regional study of South Africa and Brazil.
UNIT-V
Regional study of Bangladesh, Nepal and Sri Lanka.
Note: Regional study of the above countries under the following heads:
Relief, drainage, climate, chief crops and main minerals, power resources and industries like cotton,
iron & steel, paper & pulps, and industrial regions.
Books recommended:
Butland, G J: Africa
Crassey, G B: Geography of Chian
James, P E: Latin America, Cassed & Co. London
Jarrot, H. R. : Africa
Minshull Roger: Regional Geography
Minshull Roger: The Changing Nature of Geography.
Shaw E W: Anglo-America- A Regional Geography, John Willey &
Co. New York
8. Shaw E.W.: America- A Regional Geography.
9. Stamp, L.D.: Africa, John Willey & Sons, New York
10. Trewartha, G T: Japan, University of Wisconsin
11. L.R. Bhalla: Pradeshik Bhoogol, Kuldeep Publications, Ajmer
12. Banwari Lal : Uttari America ka bhoogol.

Noakwp~

PAPER- Il GEOGRAPHY OF INDIA

Note: The question paper will be divided into three sections.
Section A will contain 10 questions in all (two questions from each unit). Each question will carry 2
marks. All 10 questions are compulsory. Section B will contain 10 questions in all (two questions from
each unit with internal choice). Candidates have to attempt 5 questions by selecting 1 question from
each unit. Each question will carry 5 marks. Section C will contain 5 questions (one from each unit).
Candidates have to attempt any three questions. Each question will carry 10 marks.

UNIT-I
India in the context of the South-east and South Asia; India- a land of diversity, unity in diversity;
Major terrain elements of India and their role in shaping physical landscape of India; Drainage
systems and its functional significance.

UNIT-lI
Regional and seasonal variation of climate- The Monsoon, western disturbances, northwesters,
climatic regions of India; Soil types- their distribution and characteristics, vegetation types and their
distribution; Forests- the status of its use, and need for conservation.

UNIT-llI
Agriculture, Irrigation and multipurpose projects, Geographical conditions, distribution and production
of wheat, rice, sugarcane, cotton, coffee, tea, fruits and vegetables etc.

UNIT-IV
Resources: Minerals- iron ore, mica, manganese, Power- coal, petroleum, hydropower, atomic power.
Industries- iron & steel, textile, cement, chemical, fertilizer, paper & pulp. Transportation- railways,
roads, air, and water.

UNIT-V
Changing nature of Indian economy- agricultural growth during the plan period, Green revolution vis-
a-vis traditional farming; Regionalisation of Indian agriculture; Agricultural regions and its relevance in
agricultural development planning; Spatial distribution of population and density, socio- economic
implications of population explosion, urbanization.
Books recommended:
Chattergy S B: Climatology of India, Calcutta University, Calcutta.
Deshpande, C.D.: India- A Regional Interpretation, Northern Book Centre, New Delhi, 1992.
Khullar, D.R.; India- A Comprehensive geography, Kalyani Publication, New Delhi.
Gazetteers of India, Publication Division, New Delhi.
Gouvt. of India: Five Years Plans of India.
Indian Year Book: Publication Division, New Delhi.
Irrigation Atlas of India.
Negi, Geography of India

ONOO WD~
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9. Singh R.L.(ed.): India- A Regional Geography, National Geog. Society, Varanasi, 1971.

10. Spate, O H K. & Learmonth A T A: India and Pakistan- Land, People and Economy, Methuen &
Co. London, 1967.

11. Wadia, D N: Geology of India, Mc Millan & Co. London, 1967.

12. V.K. Tiwari: Bharat ka Vrahat Bhoogol, Himalya Publication

13. Mamoria & Jain: Bharat ka Vrahat Bhoogol, Sahitya Bhavan, Agra.

PRACTICAL GEOGRAPHY
Scheme: 6 periods per week per batch of 40 students.
Arts & Science Practical :

Arts Mini pass marks: 18 Maxi marks: 50
Science Mini pass marks: 18 Maxi marks: 50
Distribution of marks: Arts Science

1. Lab work 2 hrs duration 18 18

2. Field survey & viva-voce 2 hrs duration 8+4=12 8+4=12

3. Record work & viva- voce 2 hrs duration 8+4=12 8+4=12

4. Project report & viva- voce 6+2=08 6+2=08
Total 50 50

Note: Three Exercises to be attempted out of five exercises and 40 candidates be examined in one

batch.

CONTENTS:

General principles, classification and choice of projections; construction, properties, limitations and

use of the following projections:

Cylindrical- Simple and equal area.

Conical- One standard parallel, two standard parallel, Bone’s and Polyconic.

Zenithal- Orthographic, Stereographic, Ghomonic and Equidistant (Polar cases).

Conventional- Mollweide’s.

Climatic maps and diagrams-Isopleth, wind rose, climograph, hythergraph.

Study and interpretation of weather maps of January and July months;

Elementary remote sensing and G.1.S.

Prismatic Compass Survey- closed and open traverse corrections of bearings and removal of

closing error.

9 Project Report pertaining to problems of environmental geography of local areas, detailed report
be prepared in 10 to 15 pages with maps and diagrams.

Books Recommended:

Monkhouse, FG & Wilkinson, HR: Maps and Diagrams, Metheun, London,1994.

Robinson, AH et al. : Elements of Geography, John Willey, New York, 1995.

Steers JA: Map Projections, University of London Press,London.

Singh, RL: Elements of Practical Geography, Kalyani Publishers, New Delhi.

Sharma JP: Prayogik Bhoogol, Rastogi, Meerut.

S.M. Jain: Prayogatmak Bhoogol, Sahitya Bhavan, Agra.
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8. DEFENCE AND STRATEGIC STUDIES
Scheme of examination:

© ® N O

General Instructions :

1. There shall be two theory papers of 75 Marks each and Practical of 75 marks. The candidate will
be required to pass in theory and practical separately.

2. Each theory paper will require four teaching periods of 60 minutes or six teaching period of 45
minutes for both papers per week.

3. Practical papers will require 4 period of 45 minutes or 3 periods of sixty minutes per week for a
batch of 20 students.

4. Each paper will contain ten questions having two questions from each unit. Each question is
divided into two parts — Part A & Part B, having 12 & 3 marks respectively. Candidates are required to
attempt five questions in all, selecting at least one question from each unit. Candidate has to answer
Part A in about 5 pages and Part B in about one page.

Scheme:
Paper | 3Hrs Max. Marks 75 Min. Pass Marks 27
Paper Il 3Hrs Max. Marks 75 Min. Pass Marks 27
Practicals 3Hrs Max. Marks 75 Min. Pass Marks 27
PAPER - | - MILITARY THINKERS
Duration : 3 Hrs. Max. Marks: 75
UNIT - 1
1. Machiavelli
a) Effect of war in Politics b) Principles of Total War
c) Self National Army
2. Vauban
a) Effect of Science in war b) Art of fortification
c) Siege of fort
3. Kautilya
a) About armed forces b) About fortification
c) About spy and ambassador d) About war policy
UNIT -1

1. Fredrick the Great

a) Oblique attack b) Discipline and training
2. Gustavas adolphus

a) Father of modern artillery

b) Military reform and training

c¢) Military organization and formation

3. Sun-Tzu
a) War strategy b) Nation and war
c¢) Importance of war
UNIT - 11l
1. Napoleon art of war 2. Jomini’s principles of war
3. Clausewitze’s nature of war
UNIT - IV
1. War thoughts and strategy of J.F.C. Fuller
2. War thoughts and strategy of Captain Liddle Hart
3. War thoughts and strategy of Adolf Hitler
UNIT -V
1. Douhet’s theory of air power
2. A.T. Mohan’s Theory of Sea power
3. Thoughts on war by Mao-Tse-Tung

Books Recommended:

1. Second world war: J.F.C. Fuller

2. Maker’s of modern strategy: E.M. Earl
3. The art of war: Arthor Birni
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Second world war: J.F.C. Fuller
Maker’s of modern strategy: E.M. Earl
The art of war: Arthor Birni

On war: Clausewitze

Thoughts on war: Captain Liddle Hart
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PAPER Il - MILITARY PSYCHOLOGY
Duration : 3 Hrs. Max. Marks: 75
UNIT - I
1. Meaning of psychology, Importance and relation of psychology in war
2. Utility of military psychology
3. Intelligence test.

UNIT - I
1. Adjustment in training and war period
2. Rumour.
3. Propaganda.

UNIT - 1ll

1. Importance, advantage and kinds of leadership in armed force.
2. Importance, kinds and problems of discipline
3. Aim of Discipline and treatment of indiscipline.

UNIT - IV

1. Meaning of morale and its importance in armed force
2. Principles of morale and elements of effective morale
3. Causes, problems and treatment of fear
UNIT -V
1. Importance and features of terror and rule of its control
2. Importance of motivation and its role in armed forces
3. Causes and treatment of mental tension
Books Recommended:
1. Psychology and the soldier: F.C. Vartley
2. Psychology and the soldier: Concted
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Psychology and the soldier: F.C. Vartley
Psychology and the soldier: Concted
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PRACTICAL
DEFENCE AND STUDIES STRATEGIC
Duration : 3 Hrs. Max. Marks: 75
1. Sand Model
or
2. Paper Clipping, academic tour and case study.
Note: Practical written test 45 marks, record and viva voce 15-15 marks each:
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9. COMPUTER APPLICATION
Examination Scheme

Paper Paper Name Lec/ Total Exam Max. Mini.
code (Theory) week week Hrs. Marks Pass
Marks
(36%)
Paper | DTP 3 1 3 65 23
Paper I Web
Development :
PHP & MYSQL 3 1 3 65 23
Total of Theory
(PAPER | 65 + PAPER Il 65) 130 47
Paper Name (Practical)
Practical 3 3 70 25
Total of Practical 70 25
Grand Total 200
Paper Code: BA/BCom/BSc Part Ill Paper-I
Paper | : DTP
Scheme of Examination
Maximum Marks: 65 Duration: 3 Hours

Minimum Passing Marks: 23
The question paper contains 3 sections. Section-A consists of 10 questions (2 questions from each
unit of syllabus). Section-B consists of 10 questions (2 questions from each unit of syllabus). Section-
C consists of 5 questions (1 question from each unit of syllabus).
The word limit of part A, B and C are 50, 200 and 500 respectively.

Unit -1
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DTP: Importance of D.T.P in Publication, Introduction to PageMaker, Different page format/ Layouts,
Tool Box, Styles, Menus, Import and Export Facility, Alignment, Formatting, Filling in Page Maker.
Unit Il

Photoshop Environment: Photoshop Interface, Photoshop toolbox and option bar, Graphics basic:
Bitmap v/s Vector Based, image resolution, graphic file format; color mode; Photoshop tool: Parts of
toolbox, Magic wand, lassos , move tool, crop tool, pencil , eraser tools, brushes, gradient, Pen tool:
Photoshop layers: Naming, creating, deleting, viewing, moving, locking, merging layers, blending
options.

Unit Il
Multimedia: Components of multimedia, Applications, Transition from conventional media to digital
media. Usage of text in Multimedia, Digitization of sound, Sound synthesis, MIDI, Compression and
transmission of audio on Internet, Image Compression and File Formats like GIF, JPEG, PNG, PDF;
Basic Image Processing, Use of image editing software, Video Basics, How Video Works, Overview of
Video Compression and File Formats, Video compression based on motion compensation.

Unit IV
Introduction of CorelDraw , The CorelDraw Menus, The Draw Toolbox: Using the Drawing Tools,
Using the Zoom Tool, Using the Text Tool, Using Pick Tool, Using node editing (Shape) Tool, Using
Fill tool, Arranging Objects:, Layering,Combining and Grouping Objects, Stacking Order, Aligning
Objects , Type Casting: Typeface or Font,Types of Typeface, Using and manipulate type in
CorelDraw, Using Fonts in your Drawing.

UNITV
Colour & Fills: Colour Scheme, Colour Models,Using Colour in your document,Using Colour in
presentations,Using Fills , Texture and patterns Special Effects, Using Envelops, Using extrude,
Using blend, Using Lenses, Using perspective, Rotating and skewing objects with transform Roll-up,
Stretching and mirroring , Printing Your Document, Save & Close & open file, Export file

Suggested Readings
Learning Page Maker (BPB)
2. Multimedia making it work By Tay Vaughan, Tata McGraw-Hill.
3. Rajneesh Aggarwal & B. B Tiwari, “ Multimedia Systems”, Excel
Publication, New Delhi

Paper-Il : Web Development & PHP MYSQL
Scheme of Examination
Maximum Marks: 65 Duration: 3 Hours

Minimum Passing Marks: 23
The question paper contains 3 sections. Section-A consists of 10 questions (2 questions from each
unit of syllabus). Section-B consists of 10 questions (2 questions from each unit of syllabus). Section-
C consists of 5 questions (1 question from each unit of syllabus).
The word limit of part A, B and C are 50, 200 and 500 respectively.

Unit |
INTRODUCTION TO PHP. : History of PHP, Apache Web Server, MySQL and Open Source
Relationship between Apache, MySQL and PHP (AMP Module) PHP configuration in 1IS and
Apache Web server

Unit Il
BASICS OF PHP: PHP structure and syntax,Creating the PHP pages ,Rules of PHP syntax,
Integrating HTML with PHP , Constants, Variables : static and global variable , Conditional Structure
& Looping , PHP Operators , Arrays, foreach loop , User defined function, function arguments,
function variables, Return from Function, default argument, variable length argument

Unit Il
INTRODUCTION TO MYSQL : MySQL structure and syntax , Types of MySQL tables and storages
engines , MySQL commands , Integration of PHP with MySQL , Connection to the MySQL server ,
Working with PHP and arrays of data , Referencing two tables , Joining two tables

UNIT IV
WORKING WITH DATA and PHP FUNCTION: FORM element, INPUT elements, Processing the form
User Input , INPUT checkbox type ,one form, multiple processing , Radio INPUT element
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Multiple submit buttons , Basic input testing , Dynamic page title , Manipulating the string as an array
,Adding items , Validating the user input. Basic PHP Function like Variable Function, String Function,
Math Function , Date Function, Array Function , File Function.
Unit v

WORKING WITH DATABASE AND PHP FUNCTION: Creating a table, Manipulating the table ,Filling
the table with data , Adding links to the table , Adding data to the table , Displaying the new
information , Displaying table data , Editing the database , Inserting a record , Deleting a record ,
Editing data.
Suggested Readings
1. Beginning PHP, Apache, MySQL Web Development Elizabeth Naramore, Jason Gerner , Yann

Le Scouarnec, Jeremy Stolz, Michael K. Glass, Gary Mailer - By Wrox Publication

2. PHP, MySQL and Apache - Julie C. Melone By Pearson Education
3. Beginning PHP 5.3 by Matt Doyle - By Wrox Publication
4. PHP and MySQL Bible — Tim Converse and Joyce Park with Clark Morgam By Wiley INDIA
10. BIOTECHNOLOGY (VOCATIONAL)
Schemes
Duration Max. Min.
Marks Marks
Paper | Animal Cell Culture & 3hrs 50
Biotechnology
Paper IIPlant Tissue Culture & 3hrs 50 54
Biotechnology
Paper Ill Industrial Biotechnology 3hrs 50

SCHEME OF PRACTICAL EXAMINATION
Practicals Based on theory Papers

Time :- 5hrs Maximum Marks :- 75 Minimum Marks :-27
Combined Practical Marks
Q.1 Exercise in Animal Biotechnology

(a) Major [10]

(b) Minor [05]
Q.2 Exercise Plant Tissue Culture

(a) Major [10]

(b) Minor [05]
Q.3.Exercise in Industrial Biotechnology

(a) Major [10]

(b) Minor [05]
Q.4. Spots (Five) [15]
Q.5. Viva-voce [05]
Q.6. Practical Record [10]

PAPER -1 ANIMAL CELL CULTURE & BIOTECHNOLGY

NOTE: There shall be three (3) sections in the question paper.
Section A (15marks) shall consist of 10 questions two from each Unit. Each question shall be of 1.5
marks. The candidate is required to answer all the questions. The answers should not exceed 50
words.
Section B (15marks) shall consist of 5 questions (two from each unit, as internal choice). Each
question shall be of 3 marks. The candidate is required to answer all 5 questions. The answers should
not exceed 200 words.
Section C (15 marks) shall consist of 5 questions, one from each Unit. Each question shall be of 5
marks. The candidate is required to answer any three questions. The answers should not exceed 500
words.

Unit |
History of development of cell cultures, equipment and materials for animal cell culture technology.
Stimulating natural conditions for growing animal cells. Primary and established cell line cultures.
Animal cell lines - their culturing and maintenance. Commonly used animal cell lines - their origin and
characteristics.

Unit Il
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Introduction to balanced salt solution and simple growth medium. Brief discussion on the chemical,
physical & metabolic functions of different constituents of culture medium. Serum and protein free
defined media and their application. Primary culture anchorage dependence of growth, non
anchorage dependent cells, secondary culture. Stem cell cultures.

Unit Il
Biology and characterization of the cultured cells, measuring parameters of growth. Basic technique
of mammalian cell culture in vitro, disaggregation of tissue and primary culture, maintenance of cell
culture, cell separation. Growth factors promoting proliferation of animal cells: DGF (Derived Growth
Factor), EGF (Epidermal Growth Factor), IL-1 (Interleukin-1), IL-2 (Interleukin-2), NGF (Nerve Growth
Factor), Erythropoietin.

Unit IV
Organ culture, whole embryo culture, Histotypic culture, Cell synchronization, cell transformation,
transfection of animal cells, selectable markers, HAT, selection, antibiotic resistance etc., cell fusion,
differentiation of cultured cells, transplantation of cultured cells. Differentiation of cells, culture of
animal mycoplasma.

Unit vV
Apoptosis, measurement of cell. Application of animal cell culture for studies on gene expression, cell
culture based vaccines, scaling-up of animal cell cultures and production of recombinant gene
products. Growth kinetics of cells in culture, Cloning of cell lines, three-dimensional culture and tissue
engineering (artificial skin and artificial cartilage), In vitro fertilization in humans, super ovulation,
embryo transfer in humans and livestock.

PAPER - Il PLANT TISSUE CULTURE & BIOTECHNOLGY

NOTE: There shall be three (3) sections in the question paper.
Section A (15marks) shall consist of 10 questions two from each Unit. Each question shall be of 1.5
marks. The candidate is required to answer all the questions. The answers should not exceed 50
words.
Section B (15marks) shall consist of 5 questions (two from each unit, as internal choice). Each
question shall be of 3 marks. The candidate is required to answer all 5 questions. The answers should
not exceed 200 words.
Section C (15 marks) shall consist of 5 questions, one from each Unit. Each question shall be of 5
marks. The candidate is required to answer any three questions. The answers should not exceed 500
words.

Unit |
History of Plant tissue culture, introduction to cell and tissue culture, terms and definitions. Tissue
culture media, types (composition, preparation and role of different constituents). Role of growth
regulators. Sterilization techniques, equipments. Initiation and maintenance of callus.

Unit Il
Suspension culture, single cell culture, protoplast isolation, culture, fusion, Somatic hybridization,
selection of hybrid cells and regeneration of hybrid plants, symmetric and asymmetric hybrids,
cybrids.

Unit Il
Anther/pollen culture for production of haploid and homozygous lines. Ovary, embryo, endosperm
cultures for in vitro pollination and embryo rescue. Micropropagation, shoot tip and meristem culture,
somatic embryogenesis, cryopreservation.

Unit IV
Secondary metabolites: Introduction, alkaloid production in plant tissue culture, cell selection for
higher yield, optimized conditions for higher production. Biotransformation. Immobilization of cells,
elicitors. Root formation using A. rhizogenes.

Unit vV
Application of tissue culture in selection of variants / mutants, haploid cultures, in tumor formation in
plants using A. tumefaciens (Monocot & dicot), genetic transformation. Transgenic Plants: techniques
and practical application of genetic transformation. Ethical issues related to transgenic plants.

PAPER - lll INDUSTRIAL BIOTECHNOLOGY
NOTE: There shall be three (3) sections in the question paper.
Section A (15marks) shall consist of 10 questions two from each Unit. Each question shall be of 1.5
marks. The candidate is required to answer all the questions. The answers should not exceed 50
words.
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Section B (15marks) shall consist of 5 questions (two from each unit, as internal choice). Each
question shall be of 3 marks. The candidate is required to answer all 5 questions. The answers should
not exceed 200 words.
Section C (15 marks) shall consist of 5 questions, one from each Unit. Each question shall be of 5
marks. The candidate is required to answer any three questions. The answers should not exceed 500
words.

Unit |
Introduction to industrial biotechnology, History and scope. Isolation and screening of microorganisms
for industrial products. Strategies for Strain improvement (mutation, selection, recombination).
Maintenance and Preservation of industrial microorganisms. Fermentation Technology: Basic
principles of fermentation technology, Types of fermentation processes. Fermentation Medium,
Formulation and sterilization of fermentation media.

Unit Il
Kinetics of microbial growth and death. Fermentor: Basic design ,operation control and applications.
Types of fermentors (Stirred tank, airlift, photobiorector). Downstream processing : extraction,
separation, concentration, recovery & purification,

Unit 1l
Industrial production of organic acids (citric acid, acetic acid) amino acids (glutamic acid, lysine,
tryptophane), solvents (ethanol, glycerol), vitamins (Vitamin C, A, B2, B12), antibiotics (penicillin,
streptomycin, tetracycline), steroids and alkaloids.

Unit IV
Introduction to food technology: Basic concept and production of food products: Cheese, Yoghurt,
SCP, Mushroom and beverages. Sterilization, pasteurization, canning and packaging of different food
products.

Unit vV
Commercial production of genetically engineered plants for resistance to insects, viruses, herbicides
and pesticides and stress. Development of male sterile plants, synthetic seeds. Production of
vaccines.
SCHEME OF PRACTICAL EXAMINATION
Practicals Based on theory Papers

Time: - 5hrs Maximum Marks: - 75 Minimum Marks: - 27
Q.1 Exercise in Animal Biotechnology

(a) Major [10]

(b) Minor [05]
Q.2 Exercise Plant Tissue Culture

(a) Major [10]

(b) Minor [05]
Q.3.  Exercise in Industrial Biotechnology

(a) Major [10]

(b) Minor [05]
Q.4. Spots (Five) [15]
Q.5.  Viva-voce [05]
Q.6.  Practical Record [10]

List of Practical Exercises

Exercises in Animal Biotechnology

Major

1. Preparation of media for animal cell culture (Undefined media: Chick embryo extract, chick
plasma, chick serum).

In vitro animal cell culture.

Fusion of cells by polyethylene glycol (PEG).

Culture of lymphocytes from blood samples.

Preparation of single cell suspension from spleen and thymus.
Preparation of Hank’s Balanced Salt Solution (BSS).

. Culture of animal cells (embryo cells) on undefined media.
Minor

1. Acquaintance with tissue culture laboratory.

2. Washing and cleaning of glass wares.

3. Sterilization of glassware by moist air.

4. Sterilization by dry heat method.

No o AN
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5. Observation of various developing stages of chick embryo.
Exercises in Plant Tissue Culture
Major
Sterilization of plant material.
Preparation of aseptic plant.
Anther culture on M.S. media under aseptic condition.
Shoot apical meristem culture for obtaining virus free plants.
Principle and working of various instrument used in plant tissue
culture.
Methodology and preparation of M S media containing various plant
growth regulators of different concentrations.
7. Preparation of cell suspension culture and determination of cell count
by Haemocytometer.
8. Test of cell viability in cell suspension culture.
Minor
1. In vitro seed germination.
2. Preparation of various types of explants from the aseptically raised
seedling.
3. Methodology and preparation and sterilization of nodal explant for
establishment of culture.
4. To study the characteristics of callus on the basis of following
parameters:
(i) Colour and texture
(ii) Packed and volume
(iii) Fresh weight and dry weight
(iv Cell viability test
5. Preliminary tests of secondary metabolites.
6. Inoculation technique
Exercises in Industrial Biotechnology
Major
1. Isolation of industrially important microorganisms for microbial processes.
2. To test the production of enzymes: Amylase, proteinases, lipases and celluloses by
microorganisms.
3. Demonstration of citric acid production by Aspergillus niger, Penicillium citrianum.
4. Demonstration of production of antibiotics (penicillin) by microbes.
5. Isolation of pure cultures of Industrial microorganism.
6. Preparation of niacin by lactic acid bacteria.
7. Demonstration of fermenters.
Minor
Preparation of Yoghurt by lactic acid bacteria.
To study general methods of food preservation (e.g. Temperature, Salt, Moisture).
Testing of milk by MBRT.
Turbidity test for milk.
Test for pasteurization of milk.
Coliform test for milk.
Culture preservation.
. Study of food-spoilage microorganisms in fresh, canned, fermented food and meat.
Spots
Slides of Microorganisms, Organized Culture, Callus Culture, Steroids, Laminar flow, Fermenters
Homozygous lines, Effect of hormones on organogenesis (Auxins & Kinetins).
References
Plant Cell and Tissue Culture, Narayanaswami, Tata Mc Graw Hill
Plant Biotechnology, K. G. Ramawat, S. Chand and Company Ltd.
Introduction to Plant Biotechnology, H. S. Chowla, Oxford and IBH Publishing Co. Pvt. Ltd.
Animal Biotechnology, M. M. Ranga, Agrobios India.
Animal Cell Culture, John R. W. Masters, Oxford University Press
Culture of Animal Cell - A Manual of Basic Techniques, Freshney, Wiley-Liss Publication
Industrial Biotechnology, G. Read, Presscott and Dunns, Chapman and Hall
Industrial Microbiology, L. E. Casida, John Wiley and Sons Inc.
Principles of Fermentation Technology, A. Whitaker, Second Edition, Butterworth-Heinemann.
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10. Industrial Microbiology, A. H. Patel, Macmillan India Ltd.
11. Advances in Biotechnology, Manjula K. Saxena and B.B.S.Kapoor, Madhupublicationss
11. Biotechnology Expanding Horizons, B. D. Singh, Kalyani Publishers

11. MICROBIOLOGY

Scheme:

Theory Duration Max Min.Pass
Paper | 3 Hrs. 45 16

Paper Il 3 Hrs. 45 16

Paper Il 3 Hrs. 45 16
Aggregate 48
Practical Based On Paper 1,1l

and Il 5 Hrs. 65 24

BSCM 301: INDUSTRIAL AND APPLIED MICROBIOLOGY
Scheme of Examination
The question paper is divided into three Sections: A, B & C. Section A will consist of 10 questions (2
questions from each unit). Section B will consist of 10 questions (2 questions from each unit). Section
C will consist of 5 questions (1 question from each unit)
Maximum Marks : 45 Duration: 3 Hrs

Minimum Passing Marks: 16

Unit-1
General concepts of Industrial microbiology, Industrial strains, their sources, strategies
for selection, improvement and maintenance, types of fermentation, Substrates for
industrial fermentation, recent developments in industrial microbiology.

Unit-Il
Design of a fermenter instrumentation and control, immobilization methods, adsorption,
covalent linkages: advantages and disadvantages. Methods for recovery and
purification of fermentation products (Downstream processing)

Unit-111
Food microbiology-Role of microbes in preparation of Sauerkraut, bread and pickles,
Preservation of food, Sources of food spoilage, Food infection and intoxication, control
of food borne microorganism, food adulteration and legislation, Microbes as food:
Single cell protein, Mushroom production.

Unit-1V
Industrial production of organic acid (Lactic acid), Enzymes (Amylase), Alcohol
(Ethanol), Antibiotics (Penicillin), Microbiology of milk, Preservation of milk and milk
products, Production of fermented dairy Products-Acidophilus milk, cheese, yogurt.

Unit-V
Microbial production of vitamins-Riboflavin, Vaccines: genetic and recombinant
vaccines, Alcoholic beverages (beer and wine), Vinegar, Bio-gums, Bio-chips and Bio-
plastics, Intellectual Property rights in industrial microbiology.

BSCM 302: PARASITOLOGY AND CLINICAL MICROBIOLOGY
Scheme of Examination
The question paper is divided into three Sections: A, B & C. Section A will consist of 10 questions (2
questions from each unit). Section B will consist of 10 questions (2 questions from each unit). Section
C will consist of 5 questions (1 question from each unit)
Maximum Marks: 45 Duration: 3 Hrs

Minimum Passing Marks: 16

Unit-1
Parasitology-General concepts and protozoology : Introduction to parasitology
classification- Host parasite relationships, mechanism of pathogenesis, transmission
and life cycles of protozoa: Entamoeba, Leishmania, Trypanosoma, Giardia and
Plasmodium.

Unit-II

Laboratory techniques in Parasitology: examination of feces for ova and cysts-worm
burden, concentration methods, floatation and sedimentation techniques, staining by
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iron haematoxylin method, blood smear examinations- thick /thin smears, cultivation of
protozoan parasites.
Unit-1lI
Brief account of diseases caused by certain specific pathogens: Staphylococcus
aureus, Streptococcus pneumoniae, Mycobacterium tuberculosis, Salmonella typhi,
Vibrio cholerae, HIV, Hepatitis virus. Collection and transport of appropriate clinical
samples for diagnosis.
Unit-1V
Elements of chemotherapy, Principles, drugs microbes-host interaction, basic
mechanism of drug action, drug resistance, major antimicrobial agents rapid test for
antimicrobial susceptibility, general principles and clinical use of antimicrobial drugs.
Unit-V
Animal diseases: Epidemiology symptoms and diagnosis of Anthrax, foot and mouth
diseases, Brucellosis, salmonellosis , disease of silkworm, Mastitis and hog cholera.

BSCM 303: VIROLOGY, SEROLOGY AND IMMUNOLOGY
Scheme of Examination
The question paper is divided into three Sections: A, B & C. Section A will consist of 10 questions (2
questions from each unit). Section B will consist of 10 questions (2 questions from each unit). Section
C will consist of 5 questions (1 question from each unit)
Maximum Marks: 45 Duration: 3 Hrs
Minimum Passing Marks: 16
Unit-1
General Virology: brief outline on discovery of viruses, Nomenclature and
classification, distinctive properties of viruses, morphology and ultra-structure, viroid
Unit-I1l
General methods of diagnosis and serology:-. Haemagglutination, complement fixation,
immunofluorescence methods, ELISA and radioimmunoassay.Cultivation of viruses,
and plaque assay.
Unit-1lI
Historical background of immunology, innate and acquired immunity, humoral and cell
mediated immunity, Organs and cells involved in immune response. T and B-
cells.Antigens; Types and characteristics.
Unit-1V
Humoral immune response, immunoglobulin structure and properties, Monoclonal
antibodies, antigen-antibody reactions, complement system.
Unit-V
Characteristics of T-cell and types of T-cell, cytokines, Hypersensitivity and its types,
mechanism.Autoimmune diseases.
PRACTICALS
1. Acquaintance with Microbiology laboratory rules.
2. Preparation of different types of culture media for growing
pathogenic microbes.
Study of Bacterial growth curve.
Study of slides of important pathogens.
Isolation of of micro-organisms from seawage samples.
Alcohol production on laboratory scale by microbes.
Yogurt preparation by lactic acid bacterial.
Isolation and identification of common microorganisms spoiling
food.
9. Preparation of fermented food (sauerkraut).
10. Determination of antibiotic resistance of bacteria.
11.Blood cell counting by Haemocytometer.
12. Determine the blood group of Human blood sample.
13. Demonstration of antigen-antibody interactions.
14. Enzyme linked immunoassay.
Marking schemes:
There shall be a practical examination of five hours duration and the distribution of
marks shall be as follows:
Students Regular Ex.
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1. Experimental work (Major) 12 20
2. Experimental work (Minor) 08 10
3.
a. Blood cell counting by haemocytometer 05 05
b. Determine the blood group of human
blood sample 05 05
4. Spotting’s- (two from each paper) 15 15
5. Viva-Voce 10 10
6. Practical Record 10 —
Total 65 65
Reference:

1. Ronald M. Atlas, Alfred E. Brown, Kenneth W. Dobra, Llonas Miller (1986). Basic
Experimental Microbiology Prentics Hall.

2. Robert F. Boyed (1964) General Microbiology. Times Mirror/Mobsy/College Pub.

3. Pelzor MJ: Chan ECS and krieg NR Microbiology Fifth Education.

4. P.D. Sharma 2000: Microbiology. RastogiPubactions.

5. Alcamo IE 967. Fundamentals of microbiology 2"ed. The Benjamin/ Cummings
Publishing Co. Inc. California.

6. Norton CF 1986. Microbiology 2"ed. The Benjamin/Cummings Publishing Col. Inc.
California.

7. Wilinson JF 1986, Introduction to Microbiology (Basic Microbiology series Vol.

1) 39 ed. Black Well, Oxford.

MGSU Syllabus B.Sc. I_II_Il1/153



