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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 ok

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), of 1.5 marks each, all compulsory to be
answered in around 50 words.
Section B shall consist of seven questions (at least 01 question from each Unit) of 03 marks each, to be
answered in around 200 words. Five questins must be answered out of given seven.
Section C shall consist of five questions (01 question from each Unit) of 05 marks each, 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 Ill 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 or English 3hrs. 100 36
or Ele. Hindi (in liew of G.Hindi)
or History of Indian Civilization
(in liew of G.Hindi for
foreign students



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

Vocational Subjects :
13. Computer Applications

Paper-l  3hrs. 5. 150 54

Paper-ll  3hrs. 75

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

Paper-Il'  3hrs. 45 135 48

Paper-lll 3hrs. 45

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

Paper-Il ~ 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 dear compulsory paper in three chance.

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

(Common for B.A/B.Com/B.Sc/B.B.M)

M.M.100

Duration: 3 Hours

A. Grammar [10 Marks]
e Determiners
Tenses and Concord
Auxiliaries
Prepositions
Basic Sentence Patterns
B. Transformations [10 Marks]
e Active to Passive Voice
e Simple to Compound / Complex
e Declarative into Negative/ Interrogative
e Direct to Indirect Speech
C. Comprehension [50Marks]
e  Comprehension of an Unseen Passage[10 Marks]
e 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

e Digital India

e A.P.J. Abdul Kalam: The Power of Prayer
e  Martin Luther King: | have a Dream

e Albert Einstein: The World as | see it

Short Stories

e Leo Tolstoy: The Three Questions

e Nachiketa
One Act Play

e Cedric Mount: The Never Never Nest
Poetry

e R.N.Tagore : Heaven of Freedom
e John Donne : Death be not Proud
e  Swami Vivekanand : Kali the Mother



Required Readings: Emerald (Macmillan)

D. Written Composition [30 Marks]
e  Precis Writing [5 Marks]
e  Paragraph Writing [10 Marks]
e Letter Writing(Formal and Informal)[5 Marks]
e  Report Writing[10 Marks]

Suggested Readings:

Murphy, Raymond: Intermediate English
Grammar ( OUP) Huddleton, Rodney: English
Grammar: An Outline (OUP) Greenbaum, Sidney:
The Oxford English Grammar (OUP)

Elementary Computer Applications
Examination 2021
Max. Marks : 100 Min . Passing Marks : 36 Time : 2 Hours
Note:

1. Passing in theory examination shall be necessary by securing at least 36% marks.

2. The theory paper shall consist of 100 objective type questions. Each will carry 1 marks.
Candidate will have to write correct answer (A) or (B) or (C) or (D) in space provided against
the questions on OMR sheet.

3. Non-Scientific Calculator is allowed to be used in examination.

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

Mainframe, Super.

Architecture of Computer System: CPU, Primary Memory: RAM, ROM, Cache memory, Secondary

memories, Input/output devices, Pointing device.

Number System and their conversions: Binary, Octal, Decimal, Hexadecimal. Logic gates.

Languages: Machine, assembly and High Level Languages including 3GL, 4GL.

Concept of Operating System, Need and Types of Operating System: Batch, Single User,

Multiprocessing, Time Sharing. Introduction to Windows.

Internet: Concept, e-mail services, WWW, Web Browsers, Search Engines, Simple programs in
HTML, type of HTML Documents, Document Structures: Element, type and Character Formatting,

Tables, Frames, Forms. Style Sheets.

Computer Networking: Type of networks, LAN, MAN and WAN, Concept of topology, Bridges,

Routers, Gateways, Modem, 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.



References:

Computer Fundamentals By P.K. Sinha (BPB Publications)

Computer made Easy for Beginners(in Hindi) By Niranjan Bansal, Jayshri Saragoi

IT Tools and Application by Satish Jain, Shashank Jain, Dr. Madulika Jain(BPB Publication)
Rapidex Computer Course By Vikas Gupta(PustakMahal)

Internet and Web page Designing By V.K. Jain(BPB Publications)

o a0k wbd ==

Web Enabled Commercial Application Development using HTML, DHTML, Java Script, Perl
CGI By lvan Bayross (BPB Publications)
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.



- 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 a resource.

- 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.
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- Ecological succession.
- Food chains, food webs and ecological pyramids.

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

- Forest ecosystem.
- Grassland ecosystem

- Desert ecosystem.

- Aquatic ecosystems (ponds, streams, lakes, rivers,

estuaries).
Unit-4 : Biodiversity and its conservation:

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

- Biogeographically classification of India.

- Value of biodiversity, consumptive use productive
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
biodiversity.

Unit-5 : Environmental Pollution :

- Definition, causes, effect and control measures of
- Air pollution.

- Water pollution

- Soil pollution.

- Marine pollution

- Noise pollution

- Thermal pollution

- Nuclear hazards.

- Solid waste management Causes, effects and  control
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 :

function

of

oceans

and ecosys

use, social,

conservation

measures

of

of
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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
depletion, nuclear accidents.

Wasteland reclamation.

Consumerism and waste products.

Environmental protection Act.

Air ( ) prevention and control of pollution Act

Wild life protection Act

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 :
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4  Environmental studies - Pratap Singh, N.S. Rathore, A.N. Mathur
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B.Sc. Part 1

PHYSICS -1
Scheme of examination;
Three Theory Papers Min. Pass Marks 48 Max. Marks 135
Paper-I : Frame of reference, 3 hrs. duration 45 marks

Mechanics and Oscillations

Paper-1I: Mathematical background 3 hrs. duration 45 marks
Properties of matter and
Electromagnetic waves

Paper-I1I : 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
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
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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

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 special theory of
relativity, Lorentz transformations, length contraction, time dilation, velocity transformations,
variation of mass with velocity, mass energy equivalence. Four vector formulation

(qualitative only)
UNIT - III

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.
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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 simple 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 :

1. "Berkeley Physics Course Vol.-1, Mechanics" (Mc-Graw-Hill)

2. The Feynman Lectures in Physics, vol-1, R.P. Feynman, R.B. Lgnton and M. Sands.
3. P. Khandelwal — "Oscillation and Waves", (Himalaya Publishing House, Mumbai.)
4. R.S. Gambhir — Mechanics, (CBS Publishers and Distributors, New Delhi.)

5. R.K. Ghosh — The Mathematics of Waves and Vibrations, (Macmilan, 1975.)

PAPER-II 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 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.



16

UNIT -1

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 divergence theorem, Green's theorem and

Stokes theorem.Curvilinear Coordinates.
UNIT - 11

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 cylinder, Bending moment and Shearing forces.

UNIT - 111

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, Polarization by reflection and total internal reflection,
Text and Reference Books:
1. Berkeley Physics Course, Electricity and Magnetism, Ed. E.M. Procell (Mc-Graw Hill)

2. Haliday and Resnik, 'Physics'-Vol. II
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3. DJ. Griffth "Introduction to Electrodynamics", (Prentice Hall of India.)

4. A.M. Partis, 'Electromagnetic field."

5. V.V. Savate, 'Electromagnetic field and Waves', (Wiley Eastern Ltd., New Delhi.)

6. S.N. Ghosh, 'Electromagnetic theory and Wave propagation', (Narosa Publishing House.)
PAPER-III 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 (¢), E = -V¢, 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 - 11

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 - I

Steady current, Current density J, Non-steady currents and continuity equation,

Charging and discharging of condenser through resistance, Determination of high resistance
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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 reactance, Series and parallel resonance, Q-factor and
sharpness of resonance, Power consumed by an AC circuit, Power factor transmission of

electric power.
UNIT -1V

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 = pJ, 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:

1. Berkeley Physics Course, Electricity and Magnetism, Ed. E.M. Procell (Me Graw Hill)
2. Haliday and Resnik, 'Physics'-Vol. 11

3. D.J. Grifth "Introduction to electrodynamics", (Prentice Hall of India.)

4. A.M. Partis, 'Electromagnetic field.'

5. V.V. Savate, 'Electromagnetic field and Waves', (Wiley Eastern Ltd., New Delhi.)

6. S.N. Ghosh, 'Electromagnetic theory and Wave propagation', (Narosa Publishing House.)
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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
1. Study of laws of parallel and perpendicular axes for moment of inertia.
2. To find M.L. of an irregular body by inertia table.
3. Study of conservation of momentum in two dimensional oscillations.
4. Study of a compound pendulum.
5. Study of damping of a bar pendulum under various conditions.
6. Study of oscillations under a bifilar suspension.
7. Potential energy curves of a 1 -dimensional system and oscillations in it for various
amplitudes.
8. Study of oscillations of a mass under different combinations of springs.
9. 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.
16.
17.

18

21

Determine Y, 1, o by Searle’s apparatus
Determine 1 by Maxwell needle

Determine 1 by Statical method

. Determine ¢ of Rubber tube
19.
20.

Determine surface tension of water by Jaeger’s method

Study the air damping by compound pendulum

. 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.
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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.

Measurement of capacitance using impedance at different frequencies.

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

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

. Characteristics of a choke.

. Measurement of inductance.

. To verify the inverse square law using photocell

. Study of Lorentz force.

. Convert a galvanometer to voltmeter of a given range

. Convert a galvanometer to ammeter of a given range

. Study the variation of RC circuit with AC source

. To verify maximum power trasfer theorem

. Study the charging and discharging of a capacitor ( variation of RC circuit with DC)

. Study of discrete and continuous LC transmission lines.

ANfTd I”T — 2019

T AroTAT

I ue uF Hgifdd R[ATH SA0TE 48 ITIHAH 3id 135

(i) vers gee U= frder 9=, Ty va qre |HY 3 BC QU 45

(ii) fe<ia u=d o= "ared & o7 q fATd R I 3 HC YUl 45

Tl Y T g

(iii) o e um ReRr Ay, dgfia! T gEed 99g 3 BC QNG 45
RIS qRIeT : A 5 6T =LA AT 24 quifeh 65

qre : 5 6¢ @ ol |1 YN 81 R &id faaver = 29| <1 v (/e @vs # |
Th) UAD 20 b D 40
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ARgd T (Viva) 15
UrIfTe wer Rars 10

fRrror FR—IR

IS U U3 @ o ufd dwrg 2 'S (3 drenyn) Agrae fRreror| uraffie el
Tg 4 ©c (6 Hrore) Ula WirE BN | $9 UBR 30 e §wE # i ueH U= 60 ©el du
120 €l & YIS &1 SRR Ufd §5 8MT| URINe &R gg Y&d aif (§9) 9 20
B/ BET I 06 7 8

qIGah : HgI~id
UH U U — <9 99 it vd Sl

T ;3 HeS quifes 45

Al (U U3 & @[ A GUS BN | WS 7 (15 3d) H UAP TS 9 2 U, HA 10
U B | Y% YR 1.5 3BT BT BT | T UL & IR o1 M & | Uhd SR D
e aH e AT 50 SGEI Dl BRI | Wos ‘T (15 3ih) H Kl 5 U &1l (IJdH gdbls A
A 2 Ue, 3fdR® fddheu AfRd) | YAd U 3 3! &1 R | wiemefi & fog | 5 gedl
@ IR o1 AR T IS SR B IfHaH wes HMT 200 TR @ ER | @us
(15 3iP) ¥ UAH Dhls W 1 d Bl 5 UL B8N | YD UL 5 3l Bl BN | GRIeref &l
=l 9 Tl & SR < BN | Ud IR DI AfHaA e WA 500 TRl Bl BRMT
weq U5 H gAaH 30 Ufera arifhd ueHl &1 WR @r T 81 MKSA Ugfd & ASdl @
TN BHRAT ¢ |

TPTE — 1

Stecdry Ay 94, dciforad ®UT=Rul, iy o, ey 9 9 9a+ a9 |
Y, SR 9, gt fqer d3f # fawemud, o qm @R, SUdha @RI, HINANE
T D ST |

3HIE — 2
AShTT—HIel AT, SR BT Wrof, ATverare &I faftre Rigra @ spivea
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AN WUATIRYT, I [UTIRYT, SIS qgdd, PIel [IRBRL, I & A1 SHM

# gRTH, SISl gl | TfaA Fiee ARl (Sad o)

SPIs — 3

SR g | A T EWRel ¥, DUGR B IH, [ocareyvr e g, Mol avg
& DR [HA 39T o W& Holl | 19 RIS FHIER |

IgHUI TF, TIHM Bv% TAT T B FHBRY Yhel g 95 RV I[dbe Bl
HIT g FHoll ARET0T, YR T AT TIIR |

IR — 4

3¢ fuvs wfa, goA wfa, Se@ oMyl 9 S [UNdH, I I8 9 e, Ik
DR |

Mg ou 9 aad! oM AT UeR @ afadl oM 9 dAled, T DI AddHerd

AHIHROT 9 ST BT Rerfaret g Tfas ot |

R 9 J¢ SgAM & el @ axal orad id, 8d 9 §¢ [Uvs dldd, VoA
AT, drAfheR Qlere, Bel@lees] agdred LC uRue, e & aled, R A s al

SHA b Sl |
ShS — 5

U TR NGl H AR &1 WA Mg & Rl ATadd I DT IR | FfTBROT,
FHE JAGRT DI &1 T TR MR IR BT IR, {orATS] AT iR |

3faHET WRel SNgd I, fgHfad dlcled WM HI &, IUiTh, dTferd adl Qrela,
&M q OIS 37, Sl ALy, fggFad ala, Ame faer |

UGy 9 HeW IR

1. gdhol WIfd® Ireasmd RT 1 Tfaar ((auree)

2. W@ & BISHA ofdeR 91T 1 IR Ul BIgAT 3R 1 oA g T s
3. T 9 Ie; AT UG @usadiel (fRATerd UfeatRivT 8ed, 4wig)

4. TfA@Y; R T TR @ §f 79 ufersR 9 fodRs, =18 face)

5. O § HFE @I T, IR & 99 (AfdHer 1975)
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6. TIasr T, AT qAT IS — BIeRT, HUSKI, BIbr (fRAIY UfeTder)
7. Tcwr 9=, FifFa! qen S — |, Rig, ad, (Piest g 8199)

g oo o3 — uared @ o7 qen faRa gREw T @ IR go S
qqY ;3 °e quTies 45

dIc U UF & G A9 IS B8R | @US T (15 3fd) H UAD SHIs A 2 U, Hol 10 UA BN | UAH
UeT 1.5 3Dl BT BN | A1 U & IR <1 AR 8| AP IR B AfBAA Ued WA 50 Gl B
gRfl | @ue ' (15 o) H @1 5 U BN (VAP IHIS H W 2 U, 3fdRa fadey afxd) | yda ue 3
3T &1 BT | ueeff & forg &l 5 UeHl & IR <A1 AR 7| USSR B Sif¥dad ek WA 200
TET @ BT | @oE W (15 3(F) H UAS THIE W1 T Foo 5 YA N | UAS T 5 ABT FHT BN
wRieneft BT = 9 et & SR 97 B | UAG SR B Sfban eeq AT 500 IET B OBET | U

g3 H gAdH 30 ufcrerd sfifdhe u=Al &1 YR /@1 T B | MKSA U€fd & AES BT YN AT & |
saﬁlg —Z) 1

ey 9 srfewr R/ - dfewr g aifder om, Hfeer qon, Qe &= yavar g ga@!
Sufafaa fAdaq, afeer &5 &1 SaRe=T T dol, WA &9%hd d AT THIhlT |, Al
&5 B Foldd, AT SaRuI~T UHd, 9 9 Wi U9y [ash 3 fHeena

TPIS — 2

AT, g fAdpfaai : I &1 YARYAT N, AT UIRIAT [Ulih g |H

®U B @ [0 URIYT I[OTh, RIS Ny, A= YIRerdr J[ordl § Heay, qusl &

g1 T TG 9 Di~cellar, 969 9 T, g Mgl g o 94 |

SHIs — 3

e, RS D] Aiqeddl Bl HHIBRO, R FHIDR Rl UHT TITgd,
GG 9 3NER YaTE, NAles TR, IRl o, SfUeR) el # &9 yars, wid M,
U8 TG 9 Y SHoll, S I9d BT AP fdded, Mol %9 R &6, &d DI ued
ufehar |

IR — 4
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fO[a g RO : W 9 (3@de @ TG WU), ool & 9, W@ g
IR URbcd, SABTR, ReR @I &3 H Holl, Yol [ gRT WURYT & A, HaRgddl
faeerue aRT, Hade FHIHRY, [9g[a gea 83 9 Holiad |

THIE — 5

fata # wada Rgd gee @&, &g, gdig 7 99 gdg gld faegd gea
T ® o’ E 9 B # O 9Hiexvl, Ui Wfew, B, E, Hd D & ford aRefman
fcreer, WRIdgfd FHde Wag R WRIEaad g 39, Fresnal relation, qof frdRe dRrad,

ORI IR gaol |

UGy 9 HeW IR

1. fag@ 9 g — dvet YIRS UIBUHA — AHGD § TH. URId (HHUTEd)

2- Hifdel — gells g N1 9T 11

3. Introduction to electrodynamics — SI.o.RIf%hyr Ofed g offw gfosa)

4. @ grom & — v, aete |

5. fI=e]d g & 9 R — 4141 Qe (@ g foics g faeet)

6. Electromagnetic theory and wave propagation — US.U-. €Y (AR ufeaRRT ge¥)

7. TN gy, s & UT o8 dor fga g dRA — BRI, WUSKI, Per (B
gfect )

8. UMy U=, weg & O ¥¥ qon fdgd g O} — AR, R§g, jEd (@i g
EEa))

T 92 0 — ReR Jepaa!, dEaa! aen e
qqY ;3 °e quTis 45

Al (U UF & f{ I WS BH | @S A (15 3P) H YD 3B 2 U, FA 10
U B | UAd U 1.5 BT BT BRI | W U & IR o1 A 7 | Ud SR D
AfARaA TTes AT 50 G B BRI | @8 ‘T (15 3fh) H Gl 5 U &l (IIH gdhls A
A 2 U, IdR® fddheu ARRd) | IS U 3 3! &1 8rm | wRiemef & fog aft 5 gedl
& IR o AR B IS SR DI ABan weq AT 200 TR B BRI | @IS '
(15 3i®) ¥ YD THIS ¥ 1 d B 5 U 8F1 | UAD YT 5 bl BT SN | qRIetef &l
fpgl 9 Ul & IR <9 BT | IS SR DI AfHaH oeq AT 500 &I HI BRI |
Ue U H <IAdH 30 URRra 3fifhd UeHl & WR @1 A1 g1 MKSA Ugfd & AFdl &
TN BT ¢ |
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3HIE — 1
fFaia d w1 9 der s9e dfew @, fEA Rer Witesd e faavor &
forl fawa 1a e, 9gy@, fayga vd aqda & dRor g fova gd &3 31 [uRom, &l
AR & U ¥ fAEd &3 # A9 gRI fhar W e, Rer faga &1 wRfem &3 uofa,
faga fava ¢, g & E = —V¢, 9am Rga o3 § fgga W qampt dqor g9ar g
&3 H /R (Screening)

TPIS — 2

URTAEAAT, (Dielectric) 3 Td Yuf wU ¥ WRIAYd U 3 WX WAMR ©IC
ETRS, URTJECiD Yaiorar T gaurdr afeer, 3vifde Td geHorfde  gaordr, fdegd
favermus wfeer D, FlRIaT — AR FHIGROT BT SMUTfdd fade |

THIE — 3

ReR aRT g9@ J, MReR &RT TAT FAd THIGRY, FeRA BT URRRT H v U4
FRTae, ReTg (WigH) §RT Sod UfRIE &1 #7199, LR T2 RC gRu2li # gRT &1 gfg, &x
A & A Jfg Ud &, &id, & URuel H &fold &RT (transient current)

gTdal &RT URu, (Complex) Sifcer wfaamwm deom ufaerd, S0 Ud GHMTR
3are, (Q) YOI WUNid, MGG DI HEToTdT, ATl yRuer gRT 3faenfya wfdd, efad
T[oTieh, fdgld wrfd &1 g |

IR — 4

el el R 9, diR-edl g1 |HIBRY 9 B & alRvr, v fedl |9 gear
&3 H URT dIEd IR WER At WX ARG 9, IRT ¥ W ARG qo—Tegul, R
fggga smepl, @wfra dawr don SRS fef |

9T 9T FraTe ol |, amEg Sarady Refa & oy H a1 o |

THRR &1 9@, V.B =0,V x B = pJ, g9 fggd & SR &3, FEHT GNR],
THIh AT, il Y4Td, FrId TR |

SPIE — 5
g @Ror 8 & E solae™ 4, a9 Afeldl BT SaTervl, Y& @R |
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fegdia faevr &g &3 E $ais Rl greds (CRO), CRO & GuTfedr |

AT &3 B; 180° U fAgiUvr, SuHM WdeRT®H, U B dhdl, ADI Bl P
ol A9, ATgdalie™ &1 Rigr |

TRER oFad EdT B &3 : 9 g39d a1 s9d! faegor e¥ar (Resolving) &THT |

TR E 921 B &7 : 9 fhRor WRaely, FHRef=al &1 Wiel, SH Wae [T

qAT SHD A dcd, DI of=q qAT DI Ul |

e SWIed fdaRoll # FifFe fagar uR afde Hecd AT S| Sad SUBRON & fdavor
I Hfed gl &1 FHsI 8 8 Asd f&ar S |

U3y 9 Hed gD

1. O[T 9 9@ — Il 4Ifad UIGTHA — RS — § U, Gd (FhdTed)

2. HIfDH — Beirs 9 N4q® AqnT 11

3. Introduction to electrodynamics — SISy (Gfewd &1 3w sfveam)

4. @ g & — v, ot |

5. fagd g &3 9 9T — A, Jde (@5 e fafice =7 face)

6. Electromagnetic theory and wave propagation — TH.UH. 1Y (AR UfAfRNT &%)

7. Rer fagfaa! arT g don gE&@ — HIeRT, 9USKI, Hrar (BHiy ufeddmem)

8. Rer fagfie! arT fagfd T2 g — T, RiE, NAd (Pieisl g BTH9)
Hife®! urfe aier

RIATH AT 24 quTids 65 Y ;5 HT
e :
1. S0 TET H weret B U&e Wve § Uh GANT ofd §Y § & TANT B BN |

2. PBET & UIGAHH B IN FF H FA 16 YANT B 81 [T UJD WUS & ATS YANT
&l |

Yrs — 3

1. STScd ATl & ol FHMIOR Ud oTwIad 31ef UHT BT 37ed |
2. fg fa¥ia <ifers & ford o <AReTor &7 S |

3. fivg @eid (Compound pendulum) BT T |
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4. BS dAlad gRT fafi=T Sraermsii # srgHe &l 31y |

. (Bifilar) dTgfthelk dTe® Suspension) & Tl BT eI |

(63}

.U fi e & Rafas ol g dor sad fAf= sl & for) SieHl &1 313 |

(o]

7. [ gegmE & fafa= Ry G & o Sl &7 ey |

8. Bcollay ® db Pl NI |
9. Rarfds vd e faf §RT IR & Uod &7 eI+ |

10. & Aferammall (Capillary) ¥ €9 @ UATE &I AL0TA |

11. TR AT §RT %@ & gSa-md @l 07T |

12. fodl 5a & IFaUne &1 faf= fafddl gRr sweag= |
13 8P & M A Y &I UM |

14 a1 fafr ¥ Y, n, o @ 70|

15 HaRIdl Gs DI TSI A 1 DI UM |

16 fd A | 1 @7 T |

17 &R DI G DI TUMT |

18 SR A & Uil &1 gsa-ra &I 0T |

19 fUve dleid A BaT H IAHGH BT NI |

20 To find M.L of an irregular body by inertia table.

21 Tangent TETMMICR ¥ FHEDHI &F & URAAT BT eI |
s —

1. J&T IR & faeiadrei o1 103 |

2. SelagIDId I fagd I (Electrometer) T AT Ud SHHT SUAN |

3. Qe — RIGATY! BT SUANT UG &1 BT eI |

4. IRT & BRYT FHEDHII &3 B BT A0 |
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5. BYBITR WY AT 3= A | 3few UfRwer &1 A9 |

6. WRhea BT fAf= Jmgfaal o ufdamn & gRT A9+ |

7. GIRAT BT AR gfaal R gicaren & gRT A9 |

8. LR d2T RC uRYeil # &R & &g BT e |

9. LCR URYer T JAATGd 3MghT TAT IO [oich & ford RIT b BT Fedd |
10. DT — BT — ARAARDBIY (CRO) B FUIRAT BT eI |

11. AP R{ISAl DI AAAEOTHT BT eI |

12. URdhd T HIUA |

13. ANTS g1 BT eI |

14. LC HaROT g9 &l ad Ud fSwpie) fafded w9 # srayae |

15 BIC] Aol I TSN I JhH o7 ¥ BT FA9

16 AR B T 5 URTH & dlecHler H daoll
17 TeaMIHIER ®I <1 T8 IR § e § daadT

18 ITfeIHdy I TR Y Hhl I+

19 AC =g 9 RC uRRuer & gRdaT &1 313 |

20 HEIRA @ <9 9 FREawe &1 iemga ( DC &ia |9 RC uRuy # gRddd &

I |
21 P-N GfYl SIS &1 [-V 1f¥eTeifores

22 R SRS B -V 31fAcTerors

CHEMISTRY

Scheme
Three papers Min. Pass Marks: 48 Max. Marks: 135

Paper | 3 Hours Duration 45 Marks
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Paper II 3 Hours Duration 45 Marks

Paper 111 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 23). Practical exam
will be of 5 Hrs.

3. Each theory question paper will be divided into three sections i.e. A, B and C.

4. Section A will contain 10 Questions (Two questions from each unit), all questions are
compulsory carrying 1.5 marks each question (Answer limit-50 words).

5. Section B will contain 10 10 Questions (Two questions from each unit), Student will
have to answer total 5 questions (attempting 1 question from each unit) carrying 3
marks each question (Answer limit- 200 words).

6. Section C will contain 5 Questions (One questions from each unit). Student will have
to answer total 3 questions out of these 5 as per their choice carrying 5 marks each
question (Answer limit - 500 words).

PAPER-I : INORGANIC CHEMISTRY
Time : 3 Hours Max. Marks:45
60 Hours (2 Hours/ week)
Unit-1

(a)

Atomic Structure :



(b)

(a)

(b)

(a)
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Idea of De-Broglie matter/waves, Heisenberg uncertainty principle, atomic orbitals,

Schrodinger wave equation, significance of

psi(y) and psi*(y*), quantum numbers, 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.
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-Ii

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,
H307, SFy, CIF3, ICITy~ and H)O.

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-11l

lonic Solids - Ionic Structures, radius ratio effect and coordination number,

limitation of radius ratio rule, lattice defects, semiconductors, lattice energy and Born-



(b)

(a)

(b)

(c)
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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.

Weak interaction-Hydrogen bonding, Vander waals forces.

Unit-IV

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.

Chemistry of Noble Gases-Chemical properties of the noble gases, chemistry of

xenon, structure and bonding in xenon compounds.

p-Block elements-Comparative study (Including diagonal relationship) of
groups13-17 elements, compounds like hydrides, oxides, oxyacids and halides of

groups 13-17.

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-Il : ORGANIC CHEMISTRY

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

Unit-I

(@)  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-ll

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.
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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-11l

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

(a) Alkenes, Cycloalkenes, Dienes and Alkynes-Nomenclature of alkenes, methods of

formation. Mechanisms of dehydration of alcohols and dehydrohalogenation of alkyl halides,
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regio selectivity in alcohol dehydration. The saytzeft rule, Hofmann elimination, physical

propertes and relative stabilities of alkenes.

(b)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 KMnQOy,

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

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(c) and pie(mr) complexes. Mechanism of nitration, halogenation sulphonation,

mercuration and Friedal- Craft’s reactions, energy profile diagrams. Activating &
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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
Time : 3 Hours Max. Marks : 45
60 Hours (2 Hours/ week)
Unit-I

Mathematical Concepts & Computers :

(a) Mathematical Concepts



(b)

(b)

(a)
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Logarithmic relations, curve, sketching linear graphs and calculations of slopes,
differentiation of functions like Ky, eX, X1, sin x, log Xx; maxima and minima, partial

differentiation and reciprocity relations. Intergrations of some useful/relevant

functions; permutations and combinations, Factorials. Probability

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-ll

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.

Molecular Velocities : Root mean square velocity, average and most probable

velocities. Qualitative 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-11l

Liquid State:



(b)
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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.

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).

Unit-V
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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 activation energy.

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

Max Marks 65 Min Marks 24

Time : 120 Hours (4 Hours / Week)

(A) INORGANIC CHEMISTRY
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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
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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

(ii)..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.
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2. To study the effect of acid strength on the hydrolysis of an ester.

3. To compare the strengths of HCI and HySO4 by studying the kinetics of hydrolysis of

ethyl acetate.

4. To study kinetically the reaction of decomposition of iodide by HyO».

(ii) Distribution Law

1. To study the distribution of iodine between water and CCly

2. To study the distribution of benzoic acid between benzene and water

(iii) 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,
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safety etc. from the syllabus ; time of spotting is 20 minutes and a separate copy shall

be used for the purpose.

PRACTICAL-SCHEME OF EXAMINATION

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

A fasm
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YIH YT UF: ABETH -
| 3 90C quIieh : 45
60 TUC (3] gUC Uy A<E)

(31) U= Al

T gl BT G — IR Bl URUMY BSoiFdd SFRTad Rigrd, TRATER &el
%, MR TN FHIGROT Ty ° 1 |Arfdhdl, Fared 9=y, a1 19 arei

TR Bl Ud YIRieha faaRul 9epi 8,p,d,pefhl bl MpIrdi | AT S Tg Urg

&N Jvas & RIgT, §U€ & 9g&dl &I (99 | Il & gelagiid I, §rq

T D A1 |

(@) Smafiar U1 — IRAN] VT SRS PR, IR-AT $Holl, seidei 9gdl, [agd o

DT — GRHTST, /YT 37fdT <A B b ST, eima<t 9Rol 9 ygfd qen v

AR IR &l AN g XGRIN® IdaR D IRAT |

SHIS —2

ANS 89—

eGP 9 — AR 98 RIgT U9 SHB! Y, 8 FAoidhd 99 & &

S IMfHeretor, fafi=T THR & Faxor AR Rl STHEE AUST 9 I+ &

T sfrepfcr |



44

NH3, H30™, SF4, CIF3, ICly~  1H,0

o foR) TSN H&T gerag g iadmsul RIGRT §RT SR&T | 99 A3 gq fase =ife
T fgaAms srpei (CO wa NO),
SOITEH T MURN H g g€, g9 WHed va 9 S, fagasmgef vg fagamwon

EH AR | I BT YT AP 3Mfeteqor |

$BIE —3
(31 3mafr®s 3

I e, Froan siuIa y4re v el g, B srgurd 719 &1 @

HIY, STeTd FfeAl, g At STeid SHull U9 I 8% 9, faedd Sl T 31
I ST B AeRamy, SaeT o gavr Jed Td g | SR & FREE, |
a® 99 — Gad SAagd, TS 99 79 gus RIg |

(@) gda s iy

TSSO 999, e a1 P & |

TP —4

(31) s-EUS P ad
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JeTIHE T, famol way, Tegel & [ A&, 9 wifdd = A U

IR (Hae) Afed fAemae 9 Fqer o ygfadl, gfewatl 9 TRl &1 aRe |
(@) Sase 4l BT [WRT:—

Spee TN & TARIS oreH, SN 61 IERA, SIFF & AT &) \aH g v
9 |

(9) p-Tvs  daa@—

13—17 |9 Il (7 Aol Gag Afed) &1 oD A=, 13-17 TE D 8

ESESRCIERIESRCIE IR B R ESl

SHIE —5

=1 Afret &1 ~ErE:

IR TEYRS — SRART U9 SR IR, IS B, BEigs, FeRidbr,

FeAdhed (AR, OT) TET AR CgMISSISS, salloil & STERAT TUIEH | SaRis

QIS U9 difcleased A |

feda yo91 9= : Srdfae ERE
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THY 3 HUC qUITd : 45

60 TYC (Gl T Uy A«Ie)

SHIS—1

(31) EXTAT U9 A9

C)

HHRUT, I TS T I DIV, T SHoll, LIMIGT 9 SRR GRS 98 , dT
=X 9T I fopan, SgHfase Aifies, ToR D (Fidie Aifiep), 39T TIH-

TRUT W, AR, STragrd, Wfedhar, IRMOTE U9 &3 Y9ma, eegeii—ae |

wrefIe fHfeparsn o foar fafer

I I b, FHIY Ua Q9919 99 fI9e | 31fipddl & oK : goided =

B g A1 a8l B HD | BlED AfABATN B THR, Holl faaR

(Energy Consideration)

STIfehaT FEIaRTi— PRI, BIEHUNIT, Gl oD, P, T T AL (S
ITERUT fRd) ALl 9 31 —h NS & fFramfss (=iRe) smaer fFaa

I

fopan fafer feiRor <1 AfErT (Scare faveryor, Fegad!, wavenfie yHa, gerae)

9 B e reaE) |
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SHIS —2

Befad AP b1 Bifad xar==

THIGIAT D FheTHT | FHTIAT B GBIR, YBIRh FAGIDGA] —FH AT T, Mfogd fmx
o, ufafore— Toaaad, R SiNe <, THRIOR Afhadr, THRIO” FHEidr
& qurgd, fg AR Wi Yot foovet va wfsver oy, faave aaadi—fRi 9 ufr

ez woraEal, w91 QD GHRIHT TATGIAT AD BT JAFHRI,

Tg— gRoT, xaHeRoT (Recemization) |

afuféres va foRuer o=, argepd fem, Amexor @ D/Lea R/S gorre |

ST G- ST Fa1ad A1t & fa=arg o1 fHaRoT | |axer 6

E w9 Z goreh, il vg uferrsfaaie Aifie 3 Saifadi Faraadr |

A0 FAFIIad— T G N-CH & Fd0I Bl IReTI0T, T S & Fouvl, 3¢
T 7 FRei 9%, vovet TRl 991 8aRie Goa—1 BT Ad0T, AT GIofaR
Uq ¥ied & 93 (Newman  projection  and  sowhorse  formulae)

%eR Td S&7— a9 — G (Flying Wedge formulae).

YT U9 fo=IT & 3[R |

SPIE —3

Yo+ Ud P Yed=
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MR TT SRR Vel BT [UPACVAMSRYI, Tiedhel g, TedAl A Prad W

HIUI3H & YHR | el § FAGIAT, S, T o it (geot srfvferar dled
IfHfepar, BRY TS STfHfHaT U9 Beifaafeld el &l fadEifael— BT, Te

P B AP YUIeH Td RS foham |

el B SIS IBRUT B ol etds Sifspan o foparfafyr, siffa=um, frariera wa

SRUIRICSIN

THR TedbT 1 THSHV, T o1 fafet, s sifwfeans, sem @1 fagfae
G Ud S9! AN |
THIT U T T G okl B! 9ol # 9o [, fagfa ea aei o 4
& |
TSI UIU o fTT peedl 9¢7 |
TPIE —4

TP, DT TP, SIge 9 Ueblg

TedIHl B BT, I b AT, Topiaiad b fAotoiardNul ol fhanfafy g ufodha st

51 & fIEgSisasr iR o fHanfafd, serag wiel 9 gad Jos Armerd  siffo

T4, ARG BB Bl 1TH, BSSIRA—NTRITBRUT, JTFAHANRI — JMIIAIT | §

IiIee, 3T srqeed, Serdiod, KMnO4CERT BEgiaiIeliaRul U9 iR |
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THIT T TGRAIhRUI, TellfeTeh Ud argiifers Reffcrdl IR Teb=l §  Giereed | vereiis
g 94 & GRS SUNT |
THIY Yol & I DT AT, 90T vg fopam |

181 Bl AMBRUT G FFBRYN — faeIfid, GYFad g Fad Sigs 1 Telid gd &2

T — S8 @ AN, I 31 fferR g agetiamo |

XIS ARHATT — 1, 2 T 1,4 INT, Sod Vesx AT |

VeIl @ ATHGRUT, GIT Ud S99 ge, fafor & fafdmt |

VehIgHl B XD STfHIBATY | TeblgHl &I STFerdT, Soldel- wiel, AHe™ 8
T IS AfAHATY, BTSSRI — SFRANHROT, o1 SFF—Tad, ATFAIHRT TG

EESEAURSIRIEDI IR EDIREIERIN

TPIR—5

T Ta wRAfeHar

I Geg=T BT AHDRT, WRA T8, WD Y[R (919) T URE el | S

T T AR T T Dt HREG | Il Bl AT T Bl —  Plad €

T SIS, STATRl )T, STUad Hefdhid fo=on |

WRAfehar: ghet @ 9, WRfed m |
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WHfed seiae =8l yfovemyT — feanfaftr o = gfaweg, 9 Remn(e) 9 o

S(I) gl B YABR | ASEBRUT, FEATSTAIDBRUT, HBIIBRUT, HYFRIDBRUT UG ISl

— BIFed JfAFPIT | ol uR=sfedt o1 =T | Afpaurery v faafhgurar ufawe

9, NI 79 eneif / U7 STUIT | Il gl bl UTed SRae SIfNihad | 9 —

AT, Tfed dwid, Tehigfel duil U4 S18hHa & fdo=a & faferil va 9@t X

e ST |

vfower T TR Bellgs — Ufedhel Bellgel @l THGRUT UG ilieyuy, fave= <l faftrl, %

AR S | Tfoher saiTsst &l SN, wa SN,

TP — el fhanfafsy va SHa Sl ufResiee fa=mT dafed |

ggEarord AMH—TFARIGH, T Sgraarigs, TRe Tasel & fave @ faftrf va =k

Yol 9 UIRd gl TTAFBATT | A1 Tel WA gy sif¥fsharati o Arr—fa

A= ug faetaT — IR fohar fafemr |

vfemel Targs! @ ufera, famTgel va YR gems<i o fosareiierar & e | D.D.T.

g B.H.C. &1 GIIv0T Uq IIIRQTy |

TR 999 93 : Hifd$ -

Y - 3 HUS qulid : 50

60 Tue (2 & it |«rg)
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(31) ORI Gheu-d Ta 3if¥iafer (Computers)

STV Fee I ¥ad BT, XRadh a1erd va gar (Slope)

Y TOMETT BT, K, e, X", log X

ORI e Bl el , Ifeass g e, 31iRTe sadher Td JohAdl 9aY | §B

He@qui STArl/ | a (Relevant)cweml &1 1w : HHad Td §ad | HAIUA |

g1t (Probabilitiy)

(@) 3sf¥efers (Computers)

Nf¥epfersl o1 AT IRTd, ST BeTs & JIeTTT—8Te T 9T (9eh), BTSIIN (Hard
ware), FTFCIIR (Software), STRIUT IR AT (Input-Output Devices).
feameam g Uq ST ford ¢ SIfYHTAT &Y HIST & YRR, THHUT (FRITH)
YA Ug it |

3PS —2

ANy s

I & UM RIgT & U@ SInIfed, ofesl aeR ¥ g, arex a1ed 31

AT FHIBRUT | Pifdes Tl | aR<fdd A1 B FAIMU deh, ITa¥e A, IweX e (

IRT) FHBROT & FHAY T, I~ ReRTDT 9 Iex Il ReRTDI & A% qF+, |

T RIS BT M, TG STavell AR | SMfUaes il ¥ /e A 9, S

T I T SYHTH WIS I | 3MMfa TR & g Hay — I faaRor g &1 Jome
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% 991, Ferce 9T, WTeg o 4 Ud WSS AN | -1 BT SR (S[eT —A

YHIG IR RA) |

SPIE —3

<d AIAT

(37) SIART — 3MU[H FA FAT B AXGT (JUIHAS qUI)

3T, gdl 9 AT B AeY ARG D 3aN,

<9 fopveat: <9, O Ud ga—foheeal ¥ SR | FRIRUT, G (Nematic),

PIORCRT (Cholestric) AT |

S kg U9 W WS A (Seven segment Cell)

(d) DTSS! A<

PIATSS DT URHTIST, BIATSSI BT BT | BT BT &9 H T Tl GPRIBRI T

g I U, DleSS! B TRIE, 3676 fhar, el go s, o1 |

4l BT Fd1 9 (91999 /Emulsion) SIS [de : U1 & YR, I 6

fafert ga TureM, FRIgS (31 PRI, Prage! & AFg S9N |

TPIR—4

3 3rqeedT
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o STerd T sH18 At B IR | fheaie & S| — (81) 31wIRT Held DIoN dl
Rerar & a9, (@) aRey wrda! &1 99, () qafafa & a9 | feea 3 et

d & I | ool gRT X— fBRON &7 Yahiol= | 97 x0T &t fHeiRor | NaCl,

KC1Td CsCl & foheea & xamrei & MeRor (@sy X-Ray

fopxor fafey va gof fafe )

SHI% —5

AP g Tfaa 9 SR

™ Fe D! Ta SHET 9IS [IScope), STHIHAT DI IR, ATHHIT X BT

YA DR alel PRG—Gd], 919, 16, [Jaad, Yhel, SURD |

R P e IR AR, |7 afdfgars & TRy s Hife, yeM Hife,
ST BICT, BH DI, 3Tg MY T I Y | AfAfHarsl o1 difedl & FaRor &

Ifer — G f4fY, sramer fafYr, org oMy w9y siaxTer fafdy, famrer fafey | xfean

Vfdeqg fawued, U g2 dife B IRECHT | XD ol il & Tafie fafemT |

FAwamy, fAvafidir, yerre T, gaufdg va RaeiiyamRmTd | TR 9
- T & RAGTT : ATHHAT Bl & IR AT BT YA, STRH FHIDBRT, RIER

T Soll BT RO |



54

HIR TNl HlSel NLTRT FeIeeH (CTFpR RIgT=T), AHHUI w1 RIGTT, A Hehed

T, g ReRTe neRa st ReERTPp BT o Ug SHBT HT i JTLRUNT | SIR

@, SART AfAfHAT & 31fHAeT0T, SIARBT & THTHRuT, A= SaTexvl |fd |

YIS -
ERILEACEE] 120 HUC (450 iy <)
(31) SrFHED A 1 83[®

STPIEITTeh IARIT—G&H 3721 faReToU/Fefel fIeeioul— 1 o<l U9 &1 &R &

TR FeTD! BT YRI&U1 T JAFHRYT (ST Held T AT oI el 19d TR)

o\

(@) PEMD R 06 3H

AR db-d

TeTTd A9 (°C)

qFerell 8 0—82°C il 3%t 121.5—122°C, gRAT 132.5-133°C,
i 8 184 .5—185°C, ’R=ifi® 81 132.5—133°C, Qferafers
3T, 157.5—158°C vdicforss 113.5-114°C . m-

[aNEAN o

grEEgEIT 90°C , p . SEFINI gwid 52°C VRART 135°C |

FaETD A94: (°C)
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Tl 78°C , ATSdel—eaRIT 81.4°C , T[T 110.6°C , I=i 80°C |

CERIGEICA G

IRAT YA 37t & STl T—3Telt |ee @ W30 (1:4, 1:1, 4:1)

SEI

STeT e & §RT VAT — Siel fASI07 &l |xel J9a |

IRIEES & §RT A8e) dwolid Ud Qi+l %07 & &11%7a |

SR2EH

FHIEEH AR BIR—RaT foal o ugam |

forecetiaxoT 05 3®

forveeavoT &1 UROT Fhed T : T STal §RT AfeTds 81l (ORA T BA GA J 1

Rfed e B BHE H D) |

Seerd U Sl ¥ QHIeHelg s

TN q et

\
el | Sollgdh 3

SEI
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IRBIA b ST §RT faReI Tg fohecaiihruT :

TRocd B G fAfE §RT, S IRDIA Bl Aaa A R AFDHR Dl faRor |

I GRT 3TeTg THel (1 I fORSa S & JaRT 9 0.3 IM HAINS Jad 72

MEEDEIREESERERERSIEaull

S2CH

ST (|Re 19 fafa) -

R (HUR) TFerei, AfeTdh ot 7T AP 31 |

(&) YumcHe fawersu—

PrED AP B fHaTs e [eelvvr gRT Uga™, Terie o FaRe g aif

DI D FA~ BT T
(@) wifoe fasm 1 637
(FrferRaa 7 & @18 W v TN wxie # faar Seem )
R Jelifad :

(1) P& qI9 IR AT TICe, Vet THiIce &1 BISQIo STFH & SURYTT H Sel JTUE

Ted &1 fafdre srf¥ferar a1 &1 #19+ |

(2) TR & Il JAUEC U 317 AT & YHIT BT T |
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(3) Tl Tdice & S e @ &1 I} HC1 9 H,SO, & YEerdl &l Joi T |

(4) H,0,

BRI ISSS & faeeT &1 IfHfhar & g% &l ™D gt TTfdl 1T |

faa=oT @1 -

(1) eT Td CCly & 94 1, & fdaR01 Bl 37 |

(2) ST U9 IiF @ AT Svolgd 3l & fIaRor &l ey |

CAGIERT AR

NI — AcmISs il &1 G941 Ud (HI1, 918 T SIgdere THigH) Uh |,

faTaion, FRTaS, UM Bl SFETUT &FaT Y ol BT |

A1, Y58 TG

(1) < A9 fafer gRT (Sifehareiie 9) 810 & gfoRa Feed &l A9=

(2) TfHe TeplRla @ STa § faf¥=1 araanel arel fAson & saEarsll & #4199 v9 39

e @ TI=aTRN bl U |

(3) (THISA va v aforet Hiem) fg ol fstor & it e & gs a9me fafe

T 999 |
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Spotting 5e@®

Viva 5 &%
Record 5 &%
Book Suggested:

1. SfPHE® H-™T— YRl e, 91 &, SH |

2. SPEMD AR — T, HISTD, DIORI, YA g (30T, STAYR |

3. S[hEMD TER—T— Ol . e, Jeq1e] g |

4. SPHEITD IR — AT, T, AT, S99, I g ful, TAYR |

5. PEM® ARA — Gl 3FCT, Td &, yivs, {96 7. 9oiel. v g4 . 3,

< T, TR UfeetsdherT, SaayR |

6. PEMD XA — I, FATST BN, Iehl UfTHIg, IO |

7. Nfyp WET - N B T, IR T fadenan

8. WIRI® < — T, 9rfa, e, 3w, g 3, SagR |

9. YIRS R—IF — 9. MY, IR T fudenr

10. YRR A — 9RIG, SAdT=a1, SATS, I g (U1, SR |

11. YRS XERIA — SO, fasra s, guserare], 3iedl UfseTdhee, ISR |
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12, N9 A TP RIS euT=, IR B IMI, T AoIh, s < RIeram,

TH e

UG qTSaehH
3. IBEAD TR 15 3i®

BT IAIT—GeH faeivT / el [Isiyu— & =elid Td a1 8RS Dl IR JAD! DI
URIETOT Ud GrdehRYl (ST Held U YT ol fad SIR)

9. BEfHe TER™T
1 TARTYTAT Theileh 2,5 3ih

(i) et A ()

qUel 80—82°C  dwilsd 3 121—5—122°C 4JRAT  123—5-133°C  WIdATH 3
184—5—185°C R\ ol 132—5 &133°C WAfeiRifold 3171, 157—5—158°C THIfoATgS
113—5—114°C, 3. STSATSCId~IIT 90°C p— SIgdelR! swoild 52°C URURT 135°C |

(ii) TS A9 (°C)

Tt 78°C, ATgFAl—gad-] 81—4°C, Sfelg= 110-60C, Swie 80°C |

(iii) 81 ITedi® A9 |

IRAT RAMA® Fd & e T—3icliT FHed & Hs17 (1:4, 1:1, 4:1)

(iv) 3mea=:

ST AU & gRT THiol— ool A7 &7 AT 3IEd |

IIIHEH & gRT TSl Il T Ul Hs107 &1 3ige |

(v) T HAEI—gReT el @1 g |

2G0T bl 25 3id
(i) forveeiaxor fheecliaRur @I IR Hheyd: T Sid gRT Aferd
3l (AR BT ©AT UF g A1 M2 BAA B B H o)
IIed BY Tl W YIRS
AT | Held ol | dwlgd 3Tl

(i) IRPIST & IWIRT R ARSI U fheeeliaxvl Tocd BF URife 3 grr,
ST IRBIA Bl Hag H R AFhR BT IR |
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TIAT gRT Y (Aereli ;1 U™ fRfST &6 & WA W 0.3 I SRS Jad el blg
BT faST Ud fhic el |

(iii) Sedutaq; wRer vd fAafag
BER (PYR) Hereld, Afere apel vd ARND 3w |
3 UM faerso— 10 3i®

HEE AR B fharcas g fIeme gRT yg@n, Taqie & FMaRe gd aifiel &
T~ BT T

| Hifte s 1531%
(Fr=ferRaa & & @I 1 T TaRT wRierm § faar smm)

o~ O

SATIT defidd]

1. W& A9 TR AT THIee, U TRiIce &1 EgsioiT ST @I SuRAfd § 9l smeed
31 faftee srfafear a1 &1 |19+ |

2. QR & Siel 3UHeH UR 3] HHH & YHTT Pl AT

3. U URice & Sfdl Jeed @1 &R1 R HCI T H,50, 1 Uderdl Bl el T |

4. H,0, ERT JATSTgS & fdeed &1 AMfHAT 61 &R BT IWNdhad Tfda! 37ead |
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B.Sc. |
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
[ Vector Calculus and
Geometry 3 Hrs. 3 68 68
Max. Marks 200 200
Min. Pass Marks 72 72

Paper- | (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)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-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-ll
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.

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-1V
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
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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 : (2nd Edition) Camb. University Press
Indian Edition,1997
6. I. 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 : 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)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-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:
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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.

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

6. Erwin Kreyszig . Advance Engineering Mathematics

Johm Willey and sons 1999

PAPER-III (VECTOR CALCULUS AND GEOMETRY)

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)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-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:
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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 : A text book of Vector Calculus
S. Chand & Co. New Delhi.

4. Gokhrooet. al. . Vector Calculus (English/Hindi

Ed.) Navkar Prakashan, Ajmer.
5. N.Saran and 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.

Tfore
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U3 B B AR B W A — $H AT H 12 3fF B 05 U (TAD FhlS H A 01

gg) 811 | BIS 03 U7 & PR 8N |

SHIR—1
Uh R dlell AUdb dguard FHIGRUT & Hell dAT TUdl H Y, FHIDRO HUR,
Sierey o M, e FHeRT @1 g (Bred [Af), Igerd SR B g (BRI
fafer)

T2
A, faem wafig, Sftes qon faemefiftee #feds, dfea don w=1 afgstar e
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TPIE—3
U ®HI UR9NY IEIERVT dAT YD YU SUYYU, el YU, As—aqey, [aqfddeor,

ARSI 3R 9 A, HeH TT TR THY |

SHIS—4
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SPhIS—5
Ui H FHAGIRAT T JeABIRGl UG [T9RT U, FHAIGINGT BT J THI [Dell T, FATBING]
@I 31T IR IAD WT |

UIYF—2 (helv)
e : We U @ o9 AN BN
AT T — S0 9T H 01 3 & 10 U7 (AP sbls H I 02 Te) 8N | Tf 99 Bf B
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B.Sc. |
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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 Il 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, Ent-amoeba and
Trichomonas.

UNIT-11I
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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

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

UNIT-II
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-III

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

UNIT-1V

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-III. 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-III

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-1V

Metabolic mechanisms (Catabolism) Glycolysis, kreb cycle, Oxidative phosphorylation,
oxidation of fatty acids, transamination, deamination and decarboxylation. Metabolic
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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-II, Transmission,
pathogenicty).

Secondary disease, symptoms, diagnosis, treatment and prevention.

SARS-Causes, pathogenicity and prevention. Elementary idea of Cancer.
PRACTICALS

I- General survey of Invertebrates (Museum specimens and slides)

1.PROTOZOA- Entamoeba, Polystomella, Monocystis, FEuglena, 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

4 PLATYHELMINTHES-Dugesia , Fasciola,Taenia, Schistosoma
5.NEMATODA- Filaria, Dracunculus, Ancyclostoma, 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.ECHINODERMATA-Pentaceros, Ophiothrix, Echinus, Pentaceros, Antedon.

I1I-Study of the section of organs and developmental stages
1.PORIFERA- Sections of Scypha
2.COLENTERATA- Planula, Scyphistoma, Ephyra larva of Jelly fish.
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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 and Cercaria, Larva of Fasciola.

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

5. ARTHOPODA- Nauplius, Zoea, Megalopa, and Mysis larvae, Cyclops.
6.MOLLUSCA- T.S. of Lamellidens, Glochidium larva.
7. ECHINODERMATA- Pedicellareae

II-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 proglotid

ANNELIDA- Neries ( parapodia )

ARHTOPODA-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 mammalian RBC)

VI. Biochemistry Exercise-

(a) Protein- Biuret test
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(b) Lipid- Sudan IV test
(c) Carbohydrate- Benedict test
(d) Catalase enzyme in animal tissue

(e) 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.I Permanent exercise Regular Ex- studer

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
grofieme

TSI
T v IATH IO 3P : 48 HfepaH 3 @ 135
RS R L FHAAMEE 3T0C  R[ATH IAT0T 37 16 45 3D
gyed—ua gl 9HaEfd 3 9 <YgAqH I 3 16 45 3
JeT—ud A FAATART 3 T RATH AU 3(: 16 45 3D

AT FHEATGE 5 TUC RIATH I 3h: 24 JfehaH 3w : 65
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qrScll — 2MAT, a1 RIF, 918 defvl, INRIRDI, Uiad a4, a9 o, UREaRUl

T, dfwT I, U dF Ud ddel YT |
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TREIITST ¥ UaH
ShIeATSHC — ATHY 870l Ud 2ifex dd aifferor
ART Al & I8l 0T Ud Sl URAART G5

SHIS—5
e grofieme — AgHAEl UTeld, Y dic UTad, S¥d &I FEISd Siidd,
< H ol FuRvr, gifeRe dic (sSve, wad qguel, deithead, <iss &l
SHITh |

YeT—9F il : BIRIDI {459, Sa el & ged sifdat

e U U B fol I TS BEI | GUS I (15 3h) W UAD ghls A 2
W,owmuwgﬁlu@?ﬁwwsﬁﬁaﬂﬁmﬁm%ﬁzﬁm

@ IR A AMAR 2| TP IR B ARBAH I8 AT 50 |l Bl %ﬁTﬁl
Qug ‘g (15 3dH) H el 5 A BN (UAh gbly H I 2 U, ARG [dhey
Afed) | TAH YT 3 bl BT B8R | el & forv oy 5 UvHl & SR <Al
A B TS SR DI MfABAH FeE WA 200 &I BT BRT | WUS H (15
) H URD DS I 1 T el 5 U 81 | YA U 5 Aeh! BT BT | URlemredi
B fhsl IF Ul & SR T BN | Ud IR DI IAfARTH Ied AHT 500
I&T BT BRA |

SHIS—1
BIRIBT RAgr, BIRIGT BT GRe, AR, G, THRATC T IHRAC B
g |

SHIS—2
BIRMGHIT SFTHT BT AT, IS G167 Ud B (HIRHT Sieed!, sraueal
STTfetet, TMietoll e, AugaM, ged fUvs, wemfieT, Uemiier, gerd Aferary,
ATSANM, dead, Aihyd U fAfpa uRdgd) |

SHIZ—3
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Sage BT SIaRTARI® AT Ud B — Ifdhlad dl dlefHd gcd — old,
Solagldlse, AN, ®eiEsge, e, fafts, |fdas /e, gMH, faerH,
UoflgH |

ShIs—4
ST fhatfafs — TS hISRIg, Ba dh, TRITBRD BIEHIRATDHRI, THY
AT BT ATRITBROT, STV, SI—THAIH, SI—HIadieie |
SIUAY  gfdferiexer, rqditie &c, ANTAY. BT Igerdd, 3fgdra-, foifus

AN UG TAThIOTH Dl FIYOT |

SHS—5
fafeear Ag<a @ Siamy] d=Ir faurg
T 31 — Dlbls — halbIdTs, ILeIbihls, dars — ferefiRar, feeaw
UM —3M — Blblgy — ARG, AFSTSied, dels — =gHIan, SR,
ASPINGERAT — TR, U, TR RIET |
Jfab] FTPINRDBIT BRB — AIDS, HIV-I, HIV-II TAT $ABT TR TG
TSI |
‘ARS P IRTOFGHA, BRI, delol, faM, SUaR Ud 99@, R & A
TR |

PIBIUEs
T =1 gTeel O XATsS! BT ST

1- ISl — UealfiEr, uifoReielt, AMINIRTH, e, AraciaaT,
AT, iR, uRIfHRaE, arfde |

2- TIRWRT — AZHI, BTSANHI, Telbeel, TISTAT, JEISIAT |

3- Riciger — adferar draiiel, Bwrsdferdr, Uifder, ARferT, TSSO,
TN, DRI, TRIRT, UAICal, HSMURT, HEllSTH |

4- wifegedielisT — SR, wRETeRufeHT, fefrar AifeaH, RermT |

5-FHErel  — WIRdRAl,  $Hhad,  UTHIRIARTE,  JERRAT,
TORIfAaN |

6- THferer — RS, ThIsIse, WFdIr, Uvelesdl, fRwfenaRar, tRuey |
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7-3ndrer — forged, Wissy, UfemiE™, our, 99, dqarsHl,
Hig< |

8- AIcIhT — HIged, S<iofldH, USdl, UTgdll, Sfd-oll, JTATSRIAT, &I,
Afees |

O- SHhISArSHST — ORI A, AMBATNR, SHISAH, USRI, TS |

fafi=1 il & dIc T IR axerel &7 reaad —

1- GIRHRT — AZPHA & BT

2- RAeigel — wiell, TSI, UhIST ordi

3- wifcgedielid — feffar dom »RyAar &1 U &re, fefar @r
hleldd, URuqd @vs, Ufde Wve, cada-d, <ievdd, RiReddd
areRerT, HRRIfeT™, WRIRRE, a1, AaRAr ot |

4- THfersT — Sl BT 1guReS BIe, RIS &1 IR e |

5- amUarer — AMfedd, SIS, HITAIT TAT ATSR i, AT |

6- AITRT — AT & (e BT U B, TAMGISTH i |

7- gprsAreHel — UISRICNT |

foeses (Afed, a1¢ J1rar HFe} §RT USe)

1- g — @l &0, A TRIRGT, Uread OF, diidl 9F, Soaoid
=, gof oA |

2- U9 — 91 ST, SUNT, AT RIRSGT, Ured a3 deIr diier o |

3- TEIR / EIgsl, [Ieaer — 9@l devl, | ARIRS!, 38R 14,
SIECAESEN

4- TSl — 9180 IeT0T, A ARIRG!, Yrad O, 99 O |

5- I — g FEvr, A ARG, AT 97 |

RIS TS BT AT

1- OIeisiie — IR, WRIARTTA, GIfoRSHe Jdl BIg BIRTHHRT |
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2- GIRGRT — BICHIY, TSI BISR, SR |

3- faeiger — oifaferar dia, AggR |

4- wifegadied — fefrar &1 urafes |

5- griferer — RIS &1 URTUIfSAT |

B- IMATUTST — LN, ERTC Ufchl, AT, SHI-T |

7- AIeR®T — uTsall &1 [re, sienfead, Y$gal, i &1 e |

DT fasm —

1- Sfad IR GRT BIRIST BT eI |

2- RIS — IR wSS &1 gy, Wl &l oie H 3l
fIATST T 31ed |

3- A1) @1 ¥llge Dl LAy, Yol S, CIUAAT IIRINE Bl eI,
PIRTHT Td BIRHIT I THI & Soideld AshiuTh IF BT 7031 |

4- DIRHT f3reell & URITRIAT BT 33T |

9 MRS —

1- gifed — IggNe aRIev |

2- fafie — ge™ = gde |

3- ®EfEsse — dHfSac uRieor |

4- grofl IqHT H DheTelol TollgH &I UGe |

5-WHE W — @RI & TR H HARCIHIGAT B eI, DSl
USSR | YT BT eI |

e giRT @1 fdwsed Yol & FEgaR vd 9= Silg el At &

ded Sl Wit &1 fhar S 59, W ufdesr 81 2 |

il &1 faaver —

T

ferafaa faemeft

o e

foeoe

We WSS

. PIRTHT fasm

10

A ow| N

IS CRSSIEE]

10
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5. e (7) 14 14
6. URINT® Repls 10 Nil
7. NAIETChR 10 12

HA AT 65 65

BOTANY
Scheme
Three Papers Max. Marks : 135 Minimum Marks- 48
Paper [ 3 Hours Duration 45 Marks 16
Paper 11 3 Hours Duration 45 Marks 16
Paper 111 3 Hours Duration 45 Marks 16
Practical : 5 Hours Duration, , Max. Marks : 65 Min. Pass Marks : 24
(One day)

Pattern of Paper

Each paper is divided into 3 sections
Section A _:- Consists of 10 compulsory Questions of 1.5 (one and half) mark each.
Word limit Max 50 words.
Selection of question of Examiner- Maximum 2 from each unit (10X1.5=15)
Section B__:- Consists of 5 Questions of 3 (three) mark each with internal choice. Students are
required to Attempt all five questions.  Word limit Max 200 words.
Selection of question of Examiner- Maximum 2 from each unit (5X3=15)

Section C :- Consists of 5 Essay type Questions of 5 (five) marks each. Students are required to
Attempt any 3 questions.
Word limit Max 500 words.
Selection of question of Examiner- Maximum one from each unit (3X5=15)

PAPERI -

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-I1

General characters of Chlorophyta and Xanthophyta. Morphology and
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reproduction in-

Chlorophyta - Volvox, Oedogonium
Charophyta- Chara

Xanthophyta —Vaucheria

Unit- 111
General characters of Phaeophyta and Rhodophyta. Morphology and

reproduction in.

Phaeophyta - Ectocarpus

Rhodophyta - 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-1V
General characters and classification of Bryophytes, Evolutionary trends
in thallus and sporogonium in Bryophytes. Morphology and life history
of Riccia and Marchantia .

Unit-V
Morphology, life history of Anthoceros and Sphagnum. Economic
importance of Bryophytes.

PAPER -11
MYCOLOGY, MICROBIOLOGY AND PLANT PATHOLOGY

Unit-1
Characteristics and broad classification of Fungi (Alexopoulus and Mims

1979) .Structure and life history of Albugo, Mucor, Penicillium and
Morchella.
Unit-11

Structure and life history of Puccinia, Ustilago, Agaricus, and Alternaria.
General Economic importance of Fungi.

Unit — III
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
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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 -III
PTERIDOPHYTES, GYMNOSPERMS & PALAEOBOTANY
Unit-1
Characteristics and broad classification of Pteridophyta. Stelar system
in Pteridophytes. Geological Time Scale. Types of fossils, process of
fossilisation. Applied aspects of Palaacobotany. Structure of Rhynia and
Williamsonia.
Unit-11
Occurrence, structure and life history of Psilotum, Lycopodium and
Equisetum.
Unit-111
Occurrence, structure and life history of Selaginella Pteris and Marsilea,
Homospory, heterospory and origin of seed habit.
Unit-1V
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. A text book of Botany Vol. [ & II — Saxena and Sarabhai,
Ratan Prakashan Mandir, Agra.
2. A text 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.
6. Pteridophyta, Gymnosperms and Palaeobotany - — Gena, Verma
and Chaudhary, Alka Publication, Ajmer.

7. Practical Botany — Bendre and Kumar, Rastogi Publication, Meerut.

PRACTICALS

Microscopic preparations and study of the following algal material:
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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.

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. .
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Marking Scheme-

There shall be a practical examination of five hours duration and the
distribution of marks shall be as follows —
Regular & N C Ex.Students
1.A double stained section of plant part either of 7 8
Pteridophyte 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
EERSIGRCEIE]
STt
ofteT 9o, HfRH 37: 135 TgAdH U 3ieh: 48
QuT | 3 g @ 3afy 45 3 16
QUTI1 3 "¢ & 3afe 45 3 16
QU 111 3 ¢ 1 gt 45 3 16
gy ONeT : 5 e Hafe,, ARwdH 309 65 =gTcTH 9T 37%h: 24

(Teh =)

U U 1 : AT, Aghd UG qBRICH
TS 1
AT & AAI AeT0], GhRA HSH, S, 9ih Ud dUfd @ uared |
ATl | YR S drel A= Sfae T
Tl GHTHRT ARy w9 I hvd & A= H | TSl a1y &I Ay fdaxo,
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NRIICIRAT TG ARCID DI BINRGHRI AT T o |

ShIs 2
FARIBISST UG W=lTBIgel & ITHI ol&T0l, MMBIRGT T oI |
FARIBIICT © dlcdlad ST |

DIRTHTICT © hINI

SIRRIBTIET : AR

$PIS 3
fhaIBTgeT Ud JISIhIsel & ATHRI F&Tul, 3MBIRG! U ST+
fhareprer : TdeIdd
RISTHIICT: SIRIELAIREI]
ATl BT MM F8 |
ATSHH: AT 70T, 37TaT™, XAl UG ST (TMiferdr i 3ifaan
P HeH W) TAT ATSDHAI BT MM H Agd UMD Ud
TRV qAH & © H |

3PS 4
STATBRICT & AR G0l AT aThRoT | el T ISR H Igfabrdg
ggfca | RfFqam qm Ao ~aar o1 ATbIRd! Td g e |
3PS 5
TR TAT Whi=H B JATBIRSG] Ud Sig-ded | STABISSH BT ATIH
Hecd |

URH UA 2 :
dad fa=, ged oha faem= g urey 97 fasm=
TPTE 1
HaB] B AT T A% aITHRT (Telaadie q2T v 1979) Tegim
RIHR, UHRITTIR Ta Al dl SReT 9 Siaade |
3PIE 2
TRATRIT, MR, WIR®H Td 3reeRAT &I FRa qAT Sila e |
BID] I HET ATAH AT |
3PS 3
geoid fasi &7 dieray # Siaer @ ogad 8, UIeeR, ®id, Hiadbih, uTd
UERfeTdh, USds OIFR, Wl Ud dIraqH &l AN |
SHATULRIl & eT0T, AT Ud UIyoT a7 ST | I STHRST | SHarogetl &r
aMfefe Heed |
TPIE 4

HAIGDIATSH & SAeT0T, AT Ud ATfh Haeq | fauro] ureH fqupeti & uapfd,

HRAAT, O TAT [AI0RI BT HeR | aRRIISHY USH, U & HHRI o |

ShIS 5
urey T fae= & Rigra | F=forfRad ureu I & 1611 ar IRT Ao
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& IUTY: IIORT BT BRA el I, T8, BT T T4 37gd
®S, g, HIal fdhee, RIgH ddx, d71 & agyoll, o &1 did RRT A6l |
U3 UA 3 :

cRewIgey, sMEasrel Td QRia=wia fagm
3PTE 1

SREIBRICT & F&vr Ud fawga aeiiervl | SRSIBRIET H 3 OF | —d=l-idb
AHI—ATRN | SrEAl & YR, SHared 9= &l ishdr | g g faforgaaifran
BT AT |

SIS 2

ATSCICH, ATghIulfSTd TAT SFAIAICH BT U I, Rl 9 Sild g |
SHTS 3
RrctfSrrer, SRY e JTRiferaT &1 Uit oI, W& 9 Silad 9o |

FASIATOLT, fIsmdisTopar den 91 vgfed &1 S |
TPIS 4

RTFRURT & HHTI olefvl, T Jecd d fIga aiiiehvol | A &l
OIS R, R 9T S g |
3PhS 5

UTg=I" AT UfhgT T Y& I, 3BTRS Ud IRIRST Tl Siia g |

JeFYT Y YR

1 Hqp, GeH Siarder Ug qray AT = — I41 ve =len),

el IfeTdh M, TR |

2 SRewTgel, RFRH Ud gRIGIfa—i=T ud =ien,

JTehT GfeTdh e, TSR |

3 3dTel, IdTh Td FRATBISET — AT Td TNER), bl Ufecidh e, TSR |

4 g gerafar (s — 91, 997 U9 <leR), 3ledhl UfecTd e+, 3I9THN |

5 YIRS e s — S1dl. 90, didol o fSul, SR |

6 TR gl s — QN gd FaeT diciol g f$Ul, SR |
ggfa fasme urfire o

fferRaa darell @ geresiia faves dor sreaa — Alei®, AiffereRar
dferdfad, ISR, BRI, ADNIT, TICIHIIH TAT WA TAISHI=T |
=T UBR & SsH Ulaeell B 7 egd |

Frifha wadia uaref &1 Geaelid ARl &l ST el 3!
MHIT— Yo, RIBR U, A&, MR, Taii+ar, sFRe,
BIeeARAT |

A= gR & STAToRIl &1 AR |

fIuTULaTl ATSHITATSHT, SIATU[el qAT Hadhi gRT SIId IR wY | U1
ST dTel UTed I T Wl / YTl | 31ed | favsy &1 4ig RBRT
Aol | RIgH dvbx | 9 BT TYUUIRAT g & fhee defl ds T ud
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HAIBRI BT Fha fdhee INT | FIoR B BRI drell T |

FrfoIRad ITIThTISeH @ 918 TSRS qAT GeAaRI I faRF=rali
CARECINECRCDE I

Rfdeaar, Aol iR qur &=+ |

i T faforamsfrr Shared & gew, urewt /

" B BT gy PRl

frforRad cReEwIEed & geweell favae, R, fg—a1f¥Red e

TR/ Udhee BT INR NI : AIsailed drsdpaifeyd, Reifvmar, sadniieq
qAT ARIiferar |

ARSI, Al STell T SEIMICH & gy <RA BT WRIhd
AT &1 ST eranT |

IS AT YT & W B STURS HIc AT ASHI Bl qui (Yvids T
OzsTer) T TS &1 ATHR YU I JUE A HIC B IR, TGRS
fORE1RT T g1 qAT ST IeTIT HAT |

ASHI Bl A U4 DRIAGS ol &I AqUE o BT Bl Jeaaeig Rl
fg—aMRSTa fAve T &1 AT QT e, WIsed & -R ¥q
TSI BT 37eT |

ST & R Ydp BT eI [ARae, UIg=sd & HIQT ¥ Bl AT
THIgl & R T qAT A&T Uy BT eI |

3P ASTT
YT URIGT I Ay 5 Hve BRI TAT 3] BT faaror =
JhR I BRI

Fafd gd el v e
1. SRSM®Eer a1 fST=IRTH & 91y 91T (Th)

fgarPRo™ @re (Reradd smRIgoD) 7 8
2. cRemwIge a1 fSr=rad &1 o7 faved

(-1 @ =i o)) 5 6
3. 91 a1 &1 faRas Qe eIRIgur

3. UH SRIBISS 6

9. Uh Hdd 6

. TP Idrd 5 6

T, SET] / HAREE bl 3 4
4. Wie—4rd

. YD HHE H W Udh (QATd, AIgdH, STAIbIge,

PP, SIATeH, TRSBISe, TFRaH) 14 14

g feuofl & o vep GeoAsida IARYd AT 5 5
5. AIRgd TxeT 8 10

6. U R 8 ..
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&l 65 65
GEOLOGY
Scheme:
Nomenclature Hours Duration of Max. Min.Pass
Theory/ per week Exam Marks Marks
Practical
Paper-I1 Physical Geology 2 Hours 3 Hours 45

& Tectonics

Paper-Il  Palaeontology 2 Hours 3 Hours 45 48
Crystallography & 2 Hours 3 Hours 45

Paper - Mineralogy

I

Practicals Related to all the 6 Hours 5 Hours 65 24
three papers

Note: —Each Theory paper is divided into 5 units. The question paper is divided into three
parts, PartA, 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 at least 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 at least 60 hours teaching and total180 hours teaching for practicals per
teaching session.

Syllabus

Paper | — Physical Geology& Tectonics

Exam 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. TheSolar 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.
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Geophysical conditions of the Earth — Gravity, Heat Flow and Magnetism. Origin of the
Earth.

Methods of determination of the Age of the Earth.
Unit — 11

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 — I1I

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.Palacomagnetism.Ice ages and past climates.
Concepts of geomorphology.Application of Geomorphology.

Structure and evolution of Himalaya, Indogangetic alluvial plain and the Thar Desert.

Paper II — Palaeontology

Exam Duration-3 Hours. Max. Marks 45
Scheme:
Nomenclature Hours Duration of Max. Min.Pass
Theory/ per week Exam Marks Marks
Practical
Paper-I Physical Geology 2 Hours 3 Hours 45

& Tectonics

Paper-Il  Palaeontology 2 Hours 3 Hours 45 48
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Crystallography & 2 Hours 3 Hours 45

Paper - Mineralogy

I

Practicals Related to all the 6 Hours 5 Hours 65 24
three papers

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
Unit I

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 11

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

Unit - I1I

Classification, Morphology of hard parts and geological distribution of: Brachiopoda,
Lamellibranchia, Gastropoda and Cephalopoda
Unit IV

Micropalaeontology — collection, separation 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

Palacobotany — Introduction, classification of plants, non-vascular and vascular plants.
Morphology of plant fossils.Elementary knowledge of Gondwana flora.

Vertebrate Palacontology — classification of Chordata, Dinosours and their extinction.

Class Mammalia- mammalian characters. Vertebrates fauna of Siwaliks of India.
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Evolutionary history of Primates, Man, Horse and Elephant.

Paper lll - Crystallography and Mineralogy

Exam Duration-3 Hours. Max. Marks 45
Scheme:
Nomenclature Hours Duration of Max. Min.Pass
Theory/ per week Exam Marks Marks
Practical
Paper-I Physical Geology 2 Hours 3 Hours 45

& Tectonics

Paper-Il  Palaeontology 2 Hours 3 Hours 45 48
Crystallography & 2 Hours 3 Hours 45

Paper - \ineralogy

I

Practicals Related to all the 6 Hours 5 Hours 65 24

three papers

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 — IT
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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 - I1I

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.I., 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 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
Scheme:
Nomenclatur Hours Duration of Max. Min.Pass
Theory/ ¢ per week Exam Marks Marks
Practical
Paper-I Physical Geology 2 Hours 3 Hours 45

& Tectonics

Paper-II  Palaecontology 2 Hours 3 Hours 45 48
Crystallography 2 Hours 3 Hours 45

Paper - & Mineralogy

I

Practicals Related to all the 6 Hours 5 Hours 65 24
three papers

GEOLOGY PRACTICAL
Duration 5 hrs.Min. Pass Marks 24 Max. Marks 65

Distribution of Marks in Geology Practical Examination
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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.
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(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).

it ToEs,/ e pis e
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ISt OF | Wi —fagmgd faadfrat 2 3 e 45

gsf um | ondTsT s 2 3 He 45

a7 a7 Il foreeferal vd @fvrorel 2 3 " 45 48

TS 6 5 §c 65 24

Spencer — Basic concepts of Physical Geology.

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

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

Ford, W.E. — Dana’s Text books of Mineralogy : (Asia Publishing House).
Woods,— Invertebrate Palaeontology. (CBS Pub. and Distri., New Delhi)

Moore, R.C., Lalicker, C.G. & Fisher, A.C. — Invertebrate fossils (McGraw Hill).
Jain, P.C. and Anantha Raman, M.S. — Palacontology — Evolution of Animals &
Dlstrlbutlon (Vishal Publishers, Delhi).

] 0 N LR W

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

11. Parbeen singh - Engineering and General Geology
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GEOGRAPHY
Scheme

Two papers Minimum pass marks: 54 Maximum marks:
150
Paper-I 3 hours duration 75 marks
Paper- 11 3 hours duration 75 marks
Arts & SciencePractical:
Arts: Minimum pass marks: 18 Maximum marks: 50
Science: Mini. pass marks: 18 Maximum 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.
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(f) Theories of mountain building.

UNIT- 11

(a) Rocks: their types and characteristics.

(b) Weathering and soil formation.

(c) Earth movements: diastrophism- faults and folds.
(d) Earthquakes.

(e) Volcanoes: causes and landforms.

UNIT-III

(a) Cycle of erosion- W.M. Davis and Walter Penk.
(b) Fluvial landforms.
(c) Karst landforms.
(d) Glacial landforms.
(e) Aeolian landform.
(f) Coastal landforms.
UNIT-1V

(a) Composition and layers of atmosphere.

(b) Insolation and heat budget.

(c) Temprature.

(d) Pressure and winds.

(e) Jet stream.

(f) Air masses and fronts.

(g) Cyclones- tropical and temperate.

(h) Climatic types, Koeppen’s climatic classification.

UNIT-V

(a) Configuration of ocean bottom.

(b) Distribution of temperature and salinity in oceanic water.
(c) Ocean currents and tides.

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

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

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

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

Strahler, A.N.: Modern Physical Geography, John Wiley, Revised 1992.
Thurman,H.B.: Introductory Oceanography, Charls Webber, E Memi Pub. Co. 1984.
Trewartha G.T.: An Introduction to Climate, McGraw Hill, New York, 1980.
Wooldrige, S.W. & Morgan , R.S.: The Physical basis of Geography- An outline of

A

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.
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UNIT- III

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.

A o

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.

PRACTICAL
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Scheme: 6 periods per week per batch of 20 students.

Arts & Science Practical: Arts: Minimum pass marks: 18 Maximum marks: 50
Science: Mini. pass marks: 18 Maximum 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

Note: Three exercises to be attempted out of five exercises and 20 candidates be examined in

one batch.

CONTENTS:

7.

Scale- Plain, Diagonal and Comparative.

Enlargement, Reduction and Combination of Maps.

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.

Study of topographical sheets, scheme of Indian sheets.

Chain and tape survey.

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

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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7. WY, HIEGDI, ggcid Ud UHIT fdge |
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.
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Scheme:

Paper | 3Hrs Max. Marks 75 Min. Pass Marks 27
Paper Il 3Hrs Max. Marks 75 Min. Pass Marks 27
Practicals 3Hrs Max. Marks 50 Min. Pass Marks 18

PAPER-I FUNDAMENTAL OF DEFENCE AND STRATEGIC STUDIES

Max. Marks: 75 Time: 3
Hours
UNIT-I
a) Definition of defence and strategic Studies
b) Sources of studies
c) Relation of other subject with defence and strategic studies as — Political Science,

a)
b)

b)

Economics, Geography, Psychology, Sociology, History, Science and Technology.
Utility of the subject in present scenario.

UNIT-II

Military system of Vedic and Epic period
Comparative study of Indo-Greek Art of War with special reference to the battle of
Hydaspus 326 B.C.
Mauryan Military System.
UNIT - III

Kautilya’s Philosophy of War
Military Systems of the Gupta and Harsh Period
Rajputs and Turk Pattern of Warfare with special reference of the battle of Tarrain (1192
AD.)
UNIT -1V

Military system of the Mughal period and First Battle of Panipat (1526 A. D.)
Military System of Maratha and guerrilla warfare of Shivaji.
Third Battle of Panipat (1761 A. D.)

UNIT -V

Military System of Sikh’s of 18" Century
War technology under Maharaja Ranjeet Singh
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¢) Reorganization of Indian Army under the Crown.

Books Recommended:

1. Das ST: Indian Military, its History and Development.
Majumdar: The Military System in Ancient India
Sardesai G S: New History of the Maratha

Majumdar B N: Military System of the Sikhs
Major A. David: Indian Art of War
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4. Saxena K M L: The Military System of India
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9.

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

AR & uRig € : I G HAR 81, uve geeH, 8 fRQeen |
IR A= sfasra: Sf. 4. IR, uIoey: Uaiel g f$ul, avell |
IR A= Sfa8T: Si. dood 48 Uare g f3ul, avell |

10. MRAT ¥ sfosr: Sf. wd. &, 7%, Ared ufsererd, SiTeer |

PAPER -l INDIAN MILITARY ADMINISTRATION

Max. Marks: 75

Hours

UNIT -1

Organization and role of Indian Defence forces.

Organization, Role, Aim and Importance of Second line of Indian Defence.

National Cadet Corps: Aims, Role, Organization and Importance.
Civil Defence: Aim, Role, Organization and Importance.

UNIT - 11

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.)

Time: 3
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e) Lesson Learn from Kargil War (1999 A.D.)
UNIT - III

a) Head Quarter (H.Q.) and Organization of Indian Army
b) Fighting Forces and Administrative Institutions
c) Functions of Indian Army during War and Peace period
d) Types of tanks in Indian Army

UNIT - IV

a) Head Quarter (H.Q.) and Organization of Indian Navy.

b) Operation and Administrative Commands of Indian Navy.
¢) Modern ships of Indian Navy.

d) Functions of Indian Navy during War and peace period.

UNIT -V

a) Head Quarter (H.Q.) and organization of Indian Air Force
b) Commands and formations of Indian Air Force

¢) Modern aircraft of Indian Air Force

d) Functions of Indian Air Force during War and peace periods

Books Recommended:

1. Indian Arms Forces: Jaswant Singh

2. Indian’s Defence Organization and Administration: Brig. Rajender Singh
3. The Naval Defence of India: K. P. Vaidya

4. Air Power in War: Lord Toder Holder

5. Defence Organization in India: H. L. Venkateswaran

6. SI. W, . fHs: I Rem 9 GRe

7. Sl U9 . 931 IRA 89 G
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PRACTICAL
DEFENCE AND STRATEGIC STUDIES

Max. Marks: 50

Time: 3 Hours

1. 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

2
3
4
5. Liquid prismatic compass: Use and its type
6. Service protector: Use and importance

7. Bearing and conversion of Bearing

8. Map setting with the help of compass

9. 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:
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Examination 2021
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Paper Paper Name Lec./ | Tuto/ | Exam Max. Min. Pass.
Code week | Hours Marks Marks
week
Theory Papers
Paper | Computer Fundamentals & PC 3 1 3 65 23
Software
Paper I Database Management System 3 1 3 65 23
Total of Theory 130 47
(36%

aggregate)

Practical Papers

Practical 3 3 70 25

Total of Practical 70 25

Grand Total(Theory + Practical) 200

Instructions for Paper setters

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

At least 3 classes of theory, 3 classes for practical should be assigned to the students per week
for each paper.

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. 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

Paper — |
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COMPUTER FUNDAMENTALS & PC SOFTWARE

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 — IT

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 — 111

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 -1V

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.
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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

Paper Il

Database Management System
Unit I

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 II

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.

Unit 111

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 V

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:
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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 VK
Kapoor (Sultan Chand and Sons)

. BIOTECHNOLOGY (VOCATIONAL)

Scheme:

Theory Duration Max. Marks Min. Marks
Paper I Computational

Biology & Biostatistics 3hrs 45

Paper II Cell Biology & Genetics 3hrs 45 48

Paper I1I Biochemistry

& Biotechniques 3hrs 45

Practical based on paper LILIII Shrs 65 24

PAPER -1 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, 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 I

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 11

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 I1I
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.
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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 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 V
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, 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 Smarks. The candidate 1s required to answer any three questions. The answers should

not exceed 500 words.

Unit I
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 II

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 III
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Nucleic acids, gene concept, one gene one enzyme hypothesis, Mendalism: monohybrid and
dihybrid crosses, 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 V
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 - 1l 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, 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 Smarks. The candidate is required to answer any three questions. The answers should

not exceed 500 words.

Unit I
Chemical foundations of biology: pH, acids, bases, buffers, structure of atoms,
molecules, bonds (ionic, covalent and hydrogen), classes of organic compounds & functional
groups. Carbohydrates : Structure, types, chemical, physical & bioiological properties and
functions., Metabolism ( Glycolysis, Fate of pyruvate under aerobic and anaerobic

conditions.Krebs cycle, ETC, Oxidative phosphorylation).

Unit I1
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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, chemical, physical properties,Functions and metabolism
(a, B-oxidation)

Unit I1I
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, flame photometry, Visible, UV & atomic absorption
spectroscopy, Fluorescence spectroscopy,

Unit V
Physical techniques in protein, nucleic acids & polysaccharide structure analysis (IR , NMR,
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: - Shrs 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
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7. Null-hypothesis 8. Chi?2 test.
Exercises in Computational biology
1. Type a letter or paragraph in M.S. Word Formatting by font size, Change font style, Bold,
under line.
Alignment, Insert Page number, Footer, Header, Making tables, Creating tables, Sorting
table.
Merge cells, Format tables.
Make a Data sheet, sorting, addition, formula writing , Cell address, Graphs
Making slides in Power point, Animation in slides.
xercises in Cell biology and Genetics
Study mitosis in onion root tip by using temporary acetocarmine stain.
Study meiosis in flower bud.
Study cell permeability (crenation and heamolysis) in mammalian RBC.
Prepare temporary slides of mitochondria in buccal smears by vital staining.
Determine blood group of human blood sample.
Problems based on gene interactions, multiple alleles, sex- linked inheritance.
xercises in Biochemistry
Preparation of standard solution of acids and bases.
Molisch test for carbohydrate.
Fehling test for carbohydrate.
Benedict's qualitative test for reducing sugars.
Lead acetate test for carbohydrate.
Iodine test with given carbohydrate solution.
Biuret test (group test for protein).
Test amino acid with ninhydrin.
9. Determine pH of a solution using pH meter.
10. Demonstrate catalase activity.
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
1. 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
9. 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
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13. Introduction to plant biochemistry, T W Goodwin and E I 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.

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. CALSSIFICATION 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). 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. BACK
As per University Norms

5. WORKLOAD
At least 3 hrs theory and 3 hrs practical slot should be assigned per week for
cach 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.
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Marks distribution for Practical of 65 marks is as under-

Part | & 1l 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 2020-21 Examination 2021
Part-I
Paper code | Paper Name Lect/week Exam Max Marks | Min. Pass
Hours Marks
(36%)
Theory Papers
BSCM 101 General 3 3 45 16
Microbiology

BSCM 102 Microbial 3 3 45 16

Structure and
Growth
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BSCM 103 | Microbial 3 3 45 16

Biochemistry

48

Aggregate
Practical

Practical 5 65 24

Based on

Theory

papers
Grand Total 200 72

B.Sc. Part-1 Examination 2021
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). Section C will consist of 5 questions (1 question from each unit)
Maximum Marks: 45 Duration: 3 Hrs
Minimum Passing Marks: 16

Unit-1

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-11

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-1IT
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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

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). Section C will consist of 5 questions (1 question from each unit)
Maximum Marks: 45 Duration: 3 Hrs
Minimum Passing Marks: 16

Unit-1

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-1I

Structure of viruses, symmetry, nucleocapsid, envelop, nature of nucleic acids in

viruses, general methods for cultivation of viruses, Viroids and Prions.
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Unit-1IT

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-V

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). Section C will consist of 5 questions (1 question from each unit)
Maximum Marks: 45 Duration: 3 Hrs
Minimum Passing Marks: 16

Unit-1

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-11

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-1IT
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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:

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:
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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 Identification 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:

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 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) 3" ed. Black Well, Oxford

B.Sc. Part 11 - 2020

PHYSICS

Scheme of examination:

Three theory papers Min. Pass Marks 48 Duration Max Marks 135



