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Scheme oNExamination ’

~

The number of paper and the maximum marks for each paper together with

the minimum marks required for a pass are shown in the schem
against each subject separately. It will be necessary for a candid

theory part as well as the practical part of a subject/paper. Wh

e of examination
ite to pass in the

prever prescribed

separately. Classification of successful candidates shall be as follows :

First Division 60% } of the aggregate marks prescribeq
Second Division 48% Examination excluding those ¢
compulsory subject (b) Part Seconc

Part Third Examination taken toget

All the rest will be declared to have passed the Examinatiof

| at (a) Part first
pbtained in the
Examination (c)

her.

. If they obtain a

minimum pass marks in each subject viz 36% No division shall e awarded at the

Part First and Part Second Examinations :

s
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\ Sy‘labus : B.Sc. Part-1
CONTENTS
SCHEME OF EXAMINATION & DISTRIBUTION OF MARKS|SYLLABUS :
Compulsory Subject (Four) : P:‘%;
1. | | @< (General Hindi) 4.5
2. | General English (Essential Language Skills) 67
3. | Environmental Studies &-11
4. | Elementary Computer Application 1213
5. | Elementary Hindi (In Lieu of Gen. Hindi for non-Hindi speaking 04
students only)
Optional Subjects :-
1. | Physics 1521
2. | Chemistry 22-26
3. | Zoology 2T -32
4. | Botany 33 - 40
5. | Geology 4y -4y
6. | Mathematics bg- 48
7. | Economics bq - 50
8. | Geography 5L - 54
9. | Statistics 55 - 58
10. | Applied Statistics 59-60
11. | Psychology GL* &4
12. | Electronics 65- 7o
Additional Optional Subjects :
1. | Textile Craft Fi- 72
2. | Garment Production and Export Management 73-7¢
3. | Geology and Mining 77-7€
4. | Environmental Science 7G-82
Vocational Subjects :
1. | Biotechnology 383 -87
2. | Industrial Microbiology 88- 95
3. | Computer Applications 9¢-498
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Prw 2. GENERAL ENGLISH

W B.Sc. Part-I - .. -

" Duration: 3 hrs. , Max. Marks: 100

Minimum Pass Marks: 36
The syllabus aims at achieving the following objectives :
1. Introducing students to phonetics and enabling them to consult dictionaries for
correct pronunciation (sounds and word stress)
2. Reinforcing selected components of grammar and usage
Strengthening comprehension-of poetry, prose and short-stories
4. Strengthening compositional skills in English for paragraph writing. CVs and job
applications. o '

w

The Pattern of the Question Paper will be as follows:

Unit A: Phonetics and Translation , (20 marks)
(10 periods)
I Phonetic Symbols and Transcription of Wbrds | : (05)
III Translation of § Si_mple sentences from Hindi to English (05)
from English to Hindi (05)
IV Translation of 05 Words from Hindi to English (2'?
- from English to Hindi @'
Unit B: Grammar and Usage . - (25 marks)
(10 periods) '
I Elements of a Sentence (05)
II Transformation of Sentences o (05)

a. Direct and Indirect Narration
b. Active and Passive Voice

Il Modals _ . (05) -
I Tense _ * (05)
[V Punctuation of a Short Passage with 10 P}lnctuation Marks , (05)

(As discussed in Quirk and Greenbaum)

Unit C: Comprehension - (25 marks)

Following Essays and Stories in Essential Language Skills revised edition compiled by
Macmillan for University of Rajasthan General English B. A. /B. Com./B. Sc.

py [ ta0
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e Syllabus : 5.3C. rari-1

Candidates will be required to answer 5 questions cut of ten questions from the prescribed

texts. Each question will be of two (2) marks. (10)
Sujata Bhastt Voice of the Unwanted Girl
Ruskin Bond Night Train for Deoli
M.K. Gandhi ~ The Birth of Khadi
J.L. Nehru A Tryst with Destiny
A.P.J. Abdul Kalam Vision for 2020
The candidates will be required to answer 5 questions from an unseen passage.
(10)
One vocabulary question of 10 words from the given passage.
®)
Unit D: Compositional Skills 30
marks)
(15 periods)
I Letters-Formal and Informal _ (10)
II CV’s Resume and Job Applications  and Report (10)
[II Paragraph Writing (10)

Recommended Reading:

Sasikumar, V., Dutta and Rajeevan, A Course in Listening and Speaking-I Foundation
Books. 2005.

Sawhney, Panja and Verma eds. English At the Workplace, Macmillan 2003.
Singh, R.P. Professional Communication. OUP. 2004

Judith Leigh. CVs and Job Applications. OUP. 2004

Arthur Waldhorn and Arthur Zeiger, English Made Simple. Upa and Co.

Gunashekar ed. A Foundation English Course for Undergraduates. Book I, CIEFL,
Hyderabad.

Quirk and Greenbaum: A University Grammar of English Longman, 1973

Py (@
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= , 3. COMPULSORY PAPER OF E
s | B.Sc. Part-I

Scheme of examination
Time Min Marks
3 hrs - 36 8

This paper will contain 100 multiple choice questions. I

Max. Marks
100

.question will carry 1 mark.

Students should be encouraged to visit places of Env nmental Importance including
Natural and Manmade Habitat. ' )

Note:

1. The marks secured in this paper shall not be counted in awarding the divisionto a
candidate. , i |

2. The candidates will have to clear this compulsory paper in three chances.

3. Non-appearing or absence in the examination of compulsory paper will be counted
as a chance. -

Unit.1: The Multidisciplinary nature of environmental studies

Definition, scope and importance- Relationship between Environmental Studies
and other branches of science and social sciences. )

Need for Environmental awareness, Environmental education in present day
context.

Unit.2: Natural Resources and Challenges

a.  Natural resources and associated problems, Classification of resources: renewable
resources,non renewable resources, classes of earth resources, resources regions:
Definition and criteria, resource conservation.

b.  Forest resources: Use and over- exploitation, deforestation, case studies. Timber
extraction, mining, dams and their effects on forest and tribal people.

¢.  Water resources: Use and over-utilization of surface and groundwater, floods,
drought conflicts over water, dams-benefits and problems. ‘

~d. Mineral resources: Use and exploitation, environmental effects of extracting and
using mineral resources, case studies. # '

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

f. Energy resources: Growing energy need, renewable and nonrenewable energy
sources, use of alternate energy sources. Case studies.

g. Land resources; Land as a resource, Land degradation man induced Landslides,
soil erosion and desertification. _

*  Role of an individual in conservation of natural resources.

e  Equitable use of resources for sustainable lifestyles.
ﬁ:j’ [ C\/‘\V) i
t (//-——»-‘
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—— Syllabus : B.Sc. Part-I

Unit 3: Ecosystems, Concepts, Stru\cture, Functions and Types

oo o P

Concept of an ecosystem
Structure and function of an ecosystem

Producers, consumers and decomposers

Energy flow in the ecosystem

Ecological succession

Food chains, food webs and ecological pyramids

Introduction, types characteristics features, structure and function of the following
gcosystem:

Forest ecosystem, Tropical Temperate and Alpine Ecosystem

. Grassland ecosystem and Their Types

Desert ecosystem with emphasis on Thar Desert

. Aquatic ecosystems(ponds, streams, lakes, rivers, oceans, estuaries) and Wet Lands

Unit 4: Biodiversity and its conservation

Introduction —Definition, genetic, species and ecosystem diversity
Biogeographically classification of India

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

Biodiversity at global, National and local level

India as a mega-diversity nation

Hot-sport of biodiversity

Threats to biodiversity: habitat loss, poaching of wildlife, man-wildlife conflicts
Endangered, Threatened and endemic species of India

Conservation of biodiversity: In-situ and Ex-situ conservation of biodiversity
Red Data Book

Unit 5 : Environmental Pollution and Control Measures

Definition
) Causes, effects and control measures of:
a)  Air Pollution
b)  Water Pollution
¢)  Soil Pollution
d)  Marine Pollution
e)  Noise Pollution
f) Thermal Pollution
g)  Nuclear Hazards

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

Role of an individual in prevention of pollution %(7 ( Q’&Q ‘
. L /—

Dy. Registrar (Academic-I)
University of Rajasthan
é/.?z’iipur



Syllabus : B.Sc. Part-I
Pollution case studies
Disaster management: floods earthquake, cyclone and landslides

Unit 6 : Social issues, Environment, Laws and Sustainability

Unit 7:

From Unsustainable to Sustainable cevelopment
Urban problems related to energy
Water conservation, rain water harvesting, watershed management

Resettlement and rehabilitation of people; its problems and concerns. Case
studies

Environmental ethics: Issues and possible solution.

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

Wasteland reclamation.

Consumerism and waste product.

Environmental Protection Act.

Air (Prevention and Control of Pollution)Act

Wild life protection Act

Forest Conservation Act

Biological Diversity Act

Issues involved in enforcement of environmental legislation

Public Awareness.

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 and Child Welfare

Role of Information Technology in Environment and human health
Case Studies

[

Dy. Registrar (Academic-I)

University of Rajasthan
ﬂipur




. Syllabus : B.Sc. Part-I

Suggested Readings:-

1.

to

10.
11.

13.
14.

16.

17.

Diwan A.P. and Arora DX.1995. Human Ecology Anmol Publication
Pvt.Ltd.,New Delhi.

Dubey, R.M.1992. Human Ecology and Environmental Education,Chaugh
Publications,Allahabad.

Goudie,Andrew.The Human Impact.

Husain Maxia.1994 Human Geography,Rawat Publication,Jaipur.

Johnston, R.J.Ed.1986 Dictionary of Human geography,National Publication,New
Delhi.

Malik,S.L.and Bhattacharya D.K.1986. Aspects of Human Ecology,Northern Book
Center,New Delhi.

Mishra,R.P and Bhooshan,B.S.1979.Human Settlements in Asia.Public,Polices and
programmes Haritage publisher,New Delhi.

Nathawat, G.S.1985. Human Ecology,An Indian perspective,Indian Human
Ecology Council,Jaipur.

Russel, Bartrand, 1976.Impact of Science of society Unwin,Publisher,Indian.
(paper back).

Sinha Rajiv, 1996.Gloobal Biodiversity Ina.,Shri publication,Jaipur.

Sinha Rajiv K., 1994, Development without Desertrction
14 EnvironmentalistJaipur. Sinha Rajiv K., 1996.Environmental Crises and
Human at Risk,In A Shri Publication,Jaipur. :

Smith, Dlanne, 1984.Urban Ecology,George Allen,London.

Swarnkar, R.C.1985.Indian Tribes.Printwell publisher,Jaipur.

Tivy,Joy and O'Hugegreg,1985.Human Impact on the Ecosystem Edinburgh
George Allen Boyd.

United Nations Development Report, 1996.Human Development Report,
1996.0xford University Press,Delhi.

Vannathony & Rogers Paul, 1974. Human Ecology and World
Development,Flehum Press,New York.
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A Naximum Marks- 100 (Main University Examinations)

4. Elementary Computer Applications

Theorv @ Max. Marks -60

Practical © Max. Marks- 40

Each Candidate has to pass in Theory and Practical Examinations scparately.
Question paper for Elementary Computer Applications, (Compulsory paper-
common for B.A. / B.Sc./ B.Com. Part-I) be so set that it has 120 multiple choice
questions (Bilingual) of ¥z marks each. The question paper will be of duration of 2
hours. The examinees will have to give their answers on OMR Sheet only to be
provided by the University whose evaluation will be done based on OMR Scanning

Technology. Further the practical examination for this paper will be ot 40 marks
and its duration will be of 2 hours.

Unit-1

Introduction to information technology Evolution and generat]
type of computers, micro , mini , mainframe and super computer
computer system : CPU, ALU, Memory (Ram, Rom families)caché
/output devices, pointing devices.

Concept of Operating system, need types of operating systems: baJtc '
muiti - processing , distributed and timeshared operating systems, mtr‘ (
Lm\ Linux. Windows, Window NT. Programmuw languages Low level nd high

level languages. generation of languages , 3 GL and 4 GL languages .Grapitic
User [nterfaces.

Unit - 1II

Word Processing tool : Introduction , Creating, Saving, Copy, Move and Delete.
hieeking bpellmg and Gmmmer Page Layout. interfacc, toolbars, ruler, wmenus
keyboard shortcut , editing, Text Formatting, inscrt headers .and loolers. Bullets

and Numbering. F lnd and Replace etc. Insert Table and Picture , Macro, Mail
Merge.

action setting and action buttons. Orgamzmg formats with Maser;! da
and modifying designs adding graphxcs multimedia and special effg

Unit - I

Electronic Spreadsheet : Worksheet types of create and open’
Entering data text numbers and formula in a worksheet inserting and del tmg'cells
cell formatting, inserting rows and columns in a worksheet formatting worksheets.
Using various formula and inbuilt function. Update worksheet using special tools
like spell check and auto correct sewp the page

12,




lmrm\ ot work sheets tor panung. Format the data in the worksheet globall selectively .

gt
croatine chuarts . Frohance worksheets using charts, muluple worksheets-concepts

Uinit = IV

The Intesuet - Hisory and Functions of the Internet, Working with Interniet. Web Browsers, World
Wide Web. Uniform Resource Locator and Domain Names, Uses of Internet, Search for
Intormation. Email. Chatting, Instant messenger services, News, Group, Telecon!crencmg Video-
Conferencing, E-Commerce and M-Commerce.

Manage an E-mail Account, E-mail Address. configure E-mail Account. log to an E-mail, Receive
E-mail. Sending mails. sending files an atlachments and Address Book, Downloading Files,
online form filling. E-Services - E-Banking and E- Leammg :

it

Unit-V

Social, Ethical and Legal Matters - Effects orﬁ tbc: way we: Work Socnahse Op
Cyber crime, Prevention of crime, Cyber law: Indian IT Act, Inlcllectua.\
piracy. Copyright and Patent, Software licensing, Proprietary soﬁware Free and "j'Open source

software.

Network Sccurity - Rish assesspient and secunty measures, Assets and types (data. apphcations.
svstem and netwerk ). Secunty threats and atiacks (passive. active); types and eftects (e.g. {dentity
tnett, demal of senvices. computer virus etc.), Secunity issues and security measures (Firewalls.

encryption/decryption). Prevention.

Question Paper pattern for Main University Practical Examination Max Marks: 40

Practical

The practical exercises will be designed to help in the understanding of concepts of computer and
the utilization in the areas outlined in the theory syllabus. The emphasis should be on pracmal
usage rather than cn theoretical concepts only.

The practical examination scheme should bé-as follows -

e Three Practical Excreise (including Auendance & Record performance'- -
o Operating svstem .
o AMS Word
MS Eacel
\IS Pover Poant K
2 Internel

o Viva-voge

Sy e



CIAR S2: ‘c‘m‘l : aRfE B

e
yd Al e
1 (e W AERa e
2. TRVl A W 7
3. WA W W qeA
(®) Frpifeaal Jera
(@) 3 @9 sgar fFau
BIGDER
1. T [UE

[ we ey

gy

50 3{®
24 3(F
26 3d

2. WY - W R, T9y R, a1 @S, 9T mY & 919 a7 39 BN areh

wMr JfeAl &1 |

3. () 9ETRi o4 AReaEal B W are F Raw v @ o, W R g

w@t &1 3R Y 3rmay aIRl ¥ yanr
(@) w3 o= Imar g
LiGH| '
1. MU~y WY B Rre- I sRgw o
JHIAF— AT AR &9, aﬁﬁ:&ﬂ
W’Qﬁ'\’?ﬁf
. e RN arever qul Tl - aEw o e
BT~ 9T ¢S, 98 fawed

soermI=TIITT -

2. [aU @GRV T4 TR E-ANd ga—RaTad—<l 3 g6E gee

THTRIG — 3RTH WS QOS B, TIRT




Unit - I:

(a)

(b)

(c)

Laie - 11

Scheme :
Min. 'ass Marks: 36

Work Load: 2 hrs. Lecture /week

Examination Duration: 3 Hrs.

l_,:
will have two parts namely (A) and (B) each carrying 3 marks. Part (A) of second’to fifth
question shall be compulsory and Part (B) of these questions will have internal choice.

Centre of Mass

l. B.Sc. Part | (Pass Course)

1. PHYSICOS
Max, Marks: 100

Paper | 3 hirs, duration Maux. Marks: 33 Min, Pasx marks 12
Puper 11 3 hrs. duration Max. Marks: 33 Min. Pass murks 12
Paper 111 3 hrs. duration Max, Marks: 34 Min. Pass marks 12

Practical § hrs. duration Max. Marks: 30 Min. Pass marks 18

Paper-1: Mechanics & Osclllations

Physical Law and frame of Reference

Inertial and non-inertial frames, Transformation of displacement, velocity,
acceleration between different frames of reference involving translation. ‘
Galilean transformation and invariance of Newton's laws.

Coriolis Force: Transformation of displacement, velocity and acceleration between
rotating frame, Pseudo forces, Coriolis force, Motion relative to earth, Focult's
pendulum. LR
Conservative Forces: Introduction about conservative and non-conse"f B
Rectilinear motion under conservative forces, stcussxon of potennf: g
and motion of a particle.

Motion of a syslew \\uh \»r.uymg Hiasy, \nsular IMGIHCHU voneept, .uu»r\auon}.n\!
charge particle scattering by a nucleus.
Rigid body

15,
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My udiion o a motion of o rotatig body, Inmu! coglficient, Case of .l nm )
hanctic encrgy ol rolation ad wea uf priscipnl s, t’nus:v.mml mulion 0fja:
p

Unit - HI:
Matlon under ¢Central Forees
ttroductinn abant Centrul Fusees, Mation under central forces, Gravimtional interaction,
tnertie und gravitatonal mass, General solution under graviwtional interaction, Xoplers
Fuws, Dicussion of imjectoriex, Cases of elliptical and circular arbits, Rutherford
wullering.
Damped Harmonie Oscillations
Introduction about oscillations in 8 powmlal wcll. Damped force and motion under
damping. Damped Simple Hamonic Oscillstor, Power dlssipation, Anhaxmomc
osciliator and simple pendulum as an example. ;g

Unkt-1V:

Driven Havinonte Oacilfations . - j
Driven havonie oscillator with damping, Frequenqy response, Phn;e puEC e
factor, Resciance, Serles and parallol of LCR mrcuit. Eleétromec)m\l"pﬂl"_‘ , Itk
Calvanomsier. LA

Coupled Oacillations
Fiquation of motion of two coupled Smpla Hannonic Osctua!ou. Mormal It xﬂéuon
i mixed Giodes, Trusent behavior, Dynamics of a number of oscillators with ne\ghbor
neractions

. e ipe

Text bovks:

s Mechanics {SikF). Charies Kael
« - Introduction to Classical meshaaics. TMH
¢ The Physics of %/aves & Cucillations. Bajaj
¢ H. Goldstein. Classicnl snechanics.
. 1 N. Hand. 1.L. Finch. Analytical mechamcs (Cambndge, 1098)
o L. londau, E. ilshitz Mercnices.

Paper-11 (Eié'c@m’._magnetis'm)

Waork Lo.d. 2 tes, Lec ure /weék
Examination Duration: 3 Hrs.

Scheme of Examination: First question will be of nine marks comprising of six parts of
short answer type with answer not exceeding haif a page. Remaining four questions wiil

, be set wii» one o cach of the unit and will be of six warks each. Second to fifth
question will have two parts namely (A) and (B) each carrying 3 marks. Part (A) of
_second to {ifth question shall be compulsory and Part (B) of these question: )ull have

internal choice. . m/@
. i/s/q t
6. e
:

¥
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VL $Muacnd Vecr Frelds :

Concept of Field, Scalar and Vector Fxslds, Gradient of scalar field, Physical
. significance and formalism of Gradient , Bivergence-and Curl of a vector field
- Cartesian co-ordinates system, Problems based on Gradient, Divergence and curl

operators. Concept of Solid angle, Gauss divergence and Stoke's theorem. Gauss law
from inverse square law. Differential form of Gauss law,

Electric Field and Potential Energy .
Invariance of Charge, Potential engrgy’ of system of (1) Discrete N-charges (ii)
Continuous charge distribution. Energy roquired to built a uniformly charged sphere,
classical radius of electron, Electric field due to a short eectric dipole, Interaction of
electric dipole with external uniform and.non uniform electric field, potential due 10 a

~ uniformly charged spherici shell.

Poisson’s and Laplace equations in Cam:stan co-ordmates and their applications to
solve the problems of electrostatics. -
Electric field measured in moving frames Electric field of a point charge moving
with constant velocity. -

Unit II: Electric field in matter
Multipole expansion, defination of moments of charge distribution, Diclectrics,
Induced dipole moments, polar non polar molecules, Free and bound charges,
Polarization, Atomic polarizabilty, electric displacement vector, electric
susceptibility, dielectric constant, relation-between them,
Electric potential and electric field dueto a unlformly polarized sphere (i) out side the
sphere (ii) at the surface of the sphere (iii)- inside the sphere, Electric field due to a
dielectric sphere placed in a uniform electric field (a) out side the sphere (b) inside the
sphere, Electric field-due to a oharge placed in dielectric medium and Gauss luw,
Clausius-Mossotti relation in dielectrics,

7

Unit IX: Magnetostatics and Magnetié-;ﬁelii%iﬂ;{xxiiﬂger :

Lorentz force, properties of m,agnetic'»ﬁeld';'Amperefs law, field due to a current
carrying solid zonducting cylinider (a) out side ‘(b) at the surface and (ii) inside the

cylinder. Ampere’s law in differential form,. Introduction of Magnetic Vector

SR potential, Poisson’s equation for vector potential, Deduction of Bio-Savart law using

Magnetic Vector potentials, Differential form of Ampere’s law.

Atqmic magnet, Gyromagn_ctic ratio, Bohr-magneton, Larmor frequency, induced .
mangnentic moment and dia-magnetism, s;iin ‘magnetic moment, para-and ferro.

magnetism, Intensity of Magnetization, Magnefic permeability and Susceptibility, free

and bound current dencities, Magnetic field due to a uniformly magnetized material

and Non-unifomly mmagnes ng:d matemal

Unit IV: Maxwell’s Equations and Eleciromagneﬁc waves
Displacement current, Maxwell’s Bquations, Electromagnetic waves, Electromagnetic
waves in an Isotropic medium, Properties of electromagnetic waves, Energy density
of Electromagnetic waves, Pointing vector, Radiation pressure of free space,
Electromagnetic waves in Dispersive medium, Spectrum of Electromagnetic waves.

//r
" References :

v N
Y I

|. Electricity & Magnetism ; A.S. Mahajan & Abbas A. Rangwala Tata.McGraw-Hil¥ \zu \5@\’ |
¢ 6*1“‘0 . ,/yg.&“""

2. Introduction to Electrodynamics ;, David J. Griffith, Prentice Hall o ;i g’é) !
‘ SRRt
* 3, Berkley Physics Course , Vol.1I . ' @)’ % .
4. Fundamental University Physics Vol Il : Fields and Waves ; M. Alonso and E.J. .
Finn: Addison-Wesley Publishing. Company, . - e

- 17
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-

Introduction to Flectrodynamies o, Pavid . Gritfith, Prentice Hall

3 Bakley Phaysios Course L Vol I

4. Fundamental University Physies Vol 11 Ficlds and Waves o M. Alonso and .3 i
Addison-Wesley Publishing Company.

Paper 111
OPTICS
Work Load: 2 hrs. Lecture /weck

Examination Duration: 3 Hrs.

Scheme of Examination: First question will be of nine marky t:omprialugE

sct with one from each of the unit and will lw of six marks each, Second:t¢
will have two parts namely (A) and (B) each clrryinz 3 marks. Part (A).0
‘question shall be compulsory and Part (B) of thess questions will have mgw 53

Unit -1 Interference: ,
Concept of Spatial and Temporal Coherence, coherence length, coherence time, Definition and
propagation of a wave front Huygen's principle of secondary wavelets, Young's Double slit
cxperiment. Types of inlerterence. interference by division of wavefronts: Fresnel's Biprism,
Measurement of wavelength 4 and thickness of a thin transparent sheet, Interference by division
of amplitude: Interference in thin {ilms of constant thickness in transmitted and reflected waves.
Inter ference produced by u wedge shaped film, Newton's rings, Determination of wavelength A
and refractive index p by Newton's Rings: fringes of equal inclination (Haidinger fringes) and
equal thickness (Fizeau fringes), Michelson's Interferometer, shape of fringes, Measurement of
wavelength, difference between two spectral lines and thickness of a thin transparent sheet.

Unlt 2 Diﬂraction.

grating and its use in delermmm;_, \A.wclcngth Dtspcrsxon by a grating, Raylcigh
2% ~-ulu1u)n. Resoly 1nb pﬂ‘»‘\ eroba ! -..w..OPC \lnd N| Gmtln’;

! it - 3 Polarization:
Polanization b Plane palanzed hght o Crreadarly polanzed hight and Gy Fthpecathy
Palanized light, Producnon of Plane polarized light: (1) by retlection {ih) by refraca i) by

QTR
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wWave .md halt wave |"|.llc,\ Analysis ol pnl.arl/ud lq.,ht Upm i ulnm l.:w§:., f#;icul
Activity, Fresnel's explanation of optical uctivity, Lxperimental s erilication al lrcsm.l §
theory. Specitic rottion,  Polurimeter, Types of Polarimeter: (1) Lavent's hadf shade
polarimeter and (i) Biguartz polarimeter,

Unit -~ 4: Quantum Optics & Photonies

(i) Laser: Spontancous and stimulated cmission, Hinstein's A & B coefficients, Energy

density of radiation as & result of stimulated emission and absorption, population
inversion, Methods of optical pumping, energy level schemes, He-Ne, Ruby, ¢o; lasers.

(ii) Holography: Basic concepts of Holography, principle of holography Theory.

construction and reconstruction of image, application of holography. :

(iii) Fiber Optics: Introduction of Optical Fiber, Ncoessity 0!' Claddmg

system, optical fiber cable. Total mtcmal Reﬂecnon. Ex'j_" ation of

through an optical fiber. '

Refereace:
I. Optics by Brij Lal & Subramanium, S. Chand.

Optics by D. P. Khandelwal.

Principles of optics by B. K. Mathur.

Introduction to Modern Optics by A. K. Ghatak.
An introduction to Modern Optics by G. R. Fowels.
Essentials of Lasers by Allen.

oW ewN
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Work Load: Four hours laboratory work per week

Examination Duration: Four hours
Minimum Experiments: Total sixteen taking eight from each section.

The colleges are free to set new experiments of equivalent standard. This should be
intimated and approved by the Convener, Board of Studies before the start of academic session.
It is binding on the college to have experimental set up of at least sixteen experiments listed
below (8 from each section). In case number of experiment performed by the student is less than
sixteen, his marks shall be scaled down in final examination on pro rate basis. Laboratory
examination paper will be set by the external examine'r by making pairs of cxperiments taking

combinations shall be given for different batch.

Sectlon A

verify maximum power transfer theorem
2. To study the variation of charge and current in a RC circuit with a
different time constant (using a DC source).
- To study the behavior of a RC circuit with varying resistance and capacitance using AC
mains as a power source and also to determine the impedance and phase relations.
4+ Tosstudy the rise and decay of current in an LR circuit with a source of constant emf.
T'o study the voltage and current behavior of an LR circuit with an AC power source.
Also determine power factor, impedance and phase relations.
6. To study the characteristics of a semi- conductor junction diode and determine. forward
and reverse resistances.
7. To study the magnetic field along the axis of a current carrying circular coil. Plot the
necessary graph and hence find radius of the circular coil.
8. To determine the specific resistance of a material and determine differe
small resistance using Carey Fosters Bridge. L
9. To convert a galvanometer into a ammeter of a ngen range
10. To convert a galvanometer into a voltm_elgwf a given range.

A2 ]

e

fween, two

Section B’

1 Tostwdy the random decay and determine the decay constant using the statisti¢al board.

Usmg compound pendulum study the varation of time period with amplitude in large
angle oscillations.

3. To study the damping using compound pendulum.

29.




14.
15.

coupled oscillators. :
To study the frequency of energy transfer as a function of uouphng stmngth using
coupled oscillators. i
To study the viscous fluid damping of a compound pendulum and determining damping
coefficient and Q of the oscillator.
To study the electromagnetic damping of a compound pendulum and to find the variation
of damping coefficients with the assistance of a conducting lamina.

. To find J by Callender and Bame’s Method.

. To determine Young’s modulus by bending of beam.
10.
11.
12.
13.

To determine Y, o and 1 by Searle’s method.

To ensure Curie temperature of Monel alloy.

To determine modulus of rigidity of a wire using Maxwell’s needle.
Study of normal modes of a coupled pendulum system. Study of oscillati
modes and find the period of energy exchange between the two oscilla
To study variation of surface tension with temperature using Jaegger y
To study the specxﬁc-rotatlon of sugar solutxon by polarimeter.

24
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2 . CHEMISTRY
Scheme:
Max Marks: 150 .
Duration (hrs.) Max. Marks Min. Pass Marks
Paper | 3 33
Paper-1] 3 33 36
Paper-11I 3 34
Practical 5 50 I8

Note: Ten (10) questions are to be set taking two (02) questions from each unit. Candidates have
to answer any 5 questions selecting at least one question from each unit.

CH-101 Paper I : Inorganic Chemistry
(2 hrs or 3 periods/ week) :

Unit-I :
Ionic Solids: Jonic structures, radius ratio effect and coordination number, liz jtaty
ratio rule, lattice defects, semiconductors, lattice energy and Bomn Haber cycle;isol
and solubility of ionic solids, polarizing powcr and polarisability. of ions, Fajan 1

Metallic bond: free electron, valence bond and band theories.
Weak Interactions: Hydrogen bonding, vander Waals forces.

. Unit-II
Covalent Bond: Valence bond theory and its limitations, directional and shapes of simple
inorganic molecules and ions. Valence shell electron pair repulsion (VSEPR) theory to NH;,

H;0" SF,, CIF;, ICl,, HzO.

Molecular Orbital Theory: homonuclear and heteronuclear (CO and NO) diatomic molecules.
Multicenter bonding in electron deficient molecules, bond strength and bond energy, percentage
ionic character from dipole moment and electronegativity difference.

Unit-II
s-Block Elements: Comparative study, diagonal relanonshxps salient features  of hydrides,
solvation and complexation tendencies including their function in bxosystems an zg‘ uction to.

alkyls and aryls.

Periodicity of p-block elements: Periodicity .in propcmcs of p—block eleme;;t*‘
reference to atomic and ionic radii, ionization, cncrgy, electron afﬂmly, el"

diagonal relationship, catenation. , : ,“ :
UNIT-IV B
Some Important Compounds of p-block Elements: Hydrides of boron, diborane: gx i
horanes, horazine, borohydrides, fullerenes, carbides, fluorocarbons, silicates (structural
principle). tetrasulphur tetranitride, basic properties of halogens, interhalogens and polyhalides.

2% “, Vi ‘Q



bAstry of Noble Gases: Chemical prbpé;tics of the noble gases, :chg i
structure and bonding in Xenon compounds. T

Unit- V
Nuclear Chemistry: Fundamental particles of nucleus (nucleons); Concept of nuclides and its
representation; Isotopes, Isobars and Isotones (with specific examples). Forces operaling
between nucleons (n-n, p-p, & n-p): Qualitative idea of stability of nucleus (n/p ratio).
Radiochemistry: Natural and artificial radioactivity; Radioactive digjntegration series;
Radioactive displacement law; Radioactivity decay rates; Half life and avepge life; Nuclear
binding energy, mass defect and calculation of defect and binding energy; Nuclear reactions,
Spallation, Nuclear fission and fusion.

CH-102 Paper IT :Qrganic Chemistry
(2 hrs or 3 periods / week)

Unit-I .
Mechanism of Organic Reactions: Homolytic and hcterolytxc bond _ cleayages:
reagents, electrophiles and nucleophiles. Reactive intermediates:- carbocationdiga
radicals, carbenes, arynes and nitrenes (thh ¢xamplcs) “Types of organic - yegk
considerations. Methods of detcrmination of reaction mechanism' (pfodt
intermediates, isotope effects, kinetic and stcreochenucal studies). ‘

Unit-II
Stereochemistry of Organic Compounds: Concept of isomerism, Types of isomerism,
Difference between configuration and conformation, Flying wedge and Fischer projection
formulae.
Optical Isomerism: Elements of symmetry, molecular chirality, enantiomers, stereogeniccentre,
optical activity. Properties of enantiomers, chiral and achiral molecules with two stereogenic
cenlres. Diastereomers, threo and erythro isomers, meso compounds. Resolution of enantiomers.
Luvension, retention and racemization (with cxamples).
Relative and absolute configuration, sequence rules, D/Land R/S systcms of nomenclature. -
Geometric Isomerism: Determination of configuration of geometric isomers - ¢is / trans and E/
Z systems of nomenclature. Geometric isomerism in oximes and alicyclic compounds.
Conformational Isomerism: Newman projection and Sawhorse formulae, Conformauo:xal

analysis of ethane, n-butane, cyclohexane.

Unit-1ll
Alkanes and Cycloalkanes: [UPAC nomenclature of branchediand unbtanch
classification of carbon atoms in alkanes. Methods of formation (with special refy
reaction, Kolbe reacton, Corey-House rcacnon -and decarboxylation of b.,“
Physical properties and chemical reactions of alkanes. Mechanism of free radic
orientation, reactivity and selectivity. Cycloalkancs - nomenclature, meth "“ﬁ-r;of
chemical reactions. Baeyer's strain theory and its limitations. Theory of stramlcss nng

Alkenes, Cycloalkenes, Dienes and Alkynes: Methods of formation, mechanisms of
dehydration of alcohols and dehydrohalogenation of alkyl halides. Regioselectivity in alcohol

dehydration - the Saytzeff rule, Hoffmann elimination. Physical properties and relative stabilities
\
s
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- @ibnes. Chemizal reactions of alkeyes - mechapisms involved in hydrogenaton :
ana" free radical additions. MarkowyikofT's rule, hydroboration-oxidation, oxym gu}aziou-
reduction. Epoxidation, ozonolysis, pydration, hydroxylation and oxidation wikh mnoq
Polymenzation of alkenes. Substitution gt the allylic and vinylic positions of alkenes.
Classification and Nomenclature of igplated, conjugated and cumulated dienes. Structure of
allenes and butadiene. Methods of fonyation, properties, Chemical reactions - 1,2- and },4-ad-
ditions, Diels-Alder reaction and polymerization.

Structure and boncing in alkynes. Methods of formation. Chemical reactions - acidity of alkynes;
mechanism of electrophilic and nucleophilic addition reactions; hydroboration-oxidation; metal-
ammonia reduction, oxidation and polyyerization.

Unit-IV
Arenes and Aromaticity: Nomenclatyre of benzene derivatives. The aryl 'g:oup. aromatic
nucleus and side chain. Structure of beyzene: molecular formula and Kekule structure. Stabllxty
and carbon-carbon bond lengths of bcnzcnc. resonance structure, MO diagram. _
Aromaticity: the Huckel rule, aromatic igns — three to cng.ht membcrcd

complexes. Mechanism of mtrahon halogenauon sulphonauon. mcrcurano T
reacnons and chloromcthylauon. Encrgy pnoﬁlc dxagmms Acuvatmg ;'jv

benzene denvanves Birch reduction.
Unit-V

Alky! and Aryl Halides: Methods of fonpation of alkyl halides, chemical reactions. Mcchamsms

of nucleophilic substitution reactions of glkyl halides Sy2 and Syl reactions with energy profile -

diagrams.
Polyhalogen compounds: Chloroform, carbon tetrachlonde.

Methods of formation of aryl halides, nuclear and side chain reactions. The addition-elimination
and the elimination-addition mechanisms of nucleophilic aromatic substitution reactions,
Relative reactivities of alkyl, allyl, vinyl and ary! halides.

CH-103 Paper III: Physical Chemistry
(2 hrs. or 3 Periods/week) .

UNIT-I 3
Mathematical Concepts: Logarithmic mlauons, curve sketching, hncar graphs 2|
of slopes, differentiation of functions like k,, €, X2, sinx and log x; maxima and
differentiation and reciprocity relativng, mtegrauon of some uscfullrclcv
permutations and combinations, factorials, probability. :

Liquid State: Intermolecular forces, structure of llquxds (a qualitative description)."Stryétd
differences between solids, liquids and gases. Liquid crystals: Difterence between liquid crystal,
solid and liquid. Classification, structure of nematic and cholestric phases. Thermography and

seven scgment cell.
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UNIT- i

(,ase0us States: Postulates of kinetic thyory of gascs devia:ion from ideal bch
Waals equation of state. fie
Critical Phenomenon: PV isotherms of real gases, continuity of states, the isotherms of van der
Waals equation, relationship between critical constants and van der Waals constants, the law of
corresponding states, reduced equation of yyate.
Molecular velocities: Roul mean square, average and most probable velocities. Qualitative
discussion of the Maxwell’s distribution of molecular velocities, collision number, miean free
path and collision diameter. Liquification of gases (based on Joule-Thomson effect.) |

I
- UNIT- I
Solid State: Definition of space lattice, unig cell.
Laws of crystallography- (1) Law of conggancy of interfacial angles (ii)) Law of rauonahty of
indices (iii) Law of symmetry. Symmetry ejements in crystals.
Basic concept of X-ray diffraction by crystals Derivation of Bragg s equation. De;

Defects in solids
UNIT IV

Colloidal State: Definition of colloids, claxsxﬁcanon of colloids. '

Solids in liquids (sols) properties- kinetic, opucal and electrical, stability of ccru

actxon. Hardy-Schulzc law gold number :

of colloids. '
Liquids in liquids (emulsions): types of emulsions, prcparatlon. Emulsifier

UNIT V
Chemical Kinetics: Chemical kinetics and jts scope, rate of a reaction, factors influencing the
ratc of a rcaction, concentration, temperatyre, pressure, solvent, light, catalyst. (.ouc:‘ntmtnou
dependence of rates, mathematical charactetistics of simple chemical reactions - zero order, first
order, second order; pseudo order, half-life and mean-life. Determination of the prder of
reactions - 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, op 93} methods
polarimetry and spectrophotometry. Theories of chemical kinetics. Effect of tem perathps. ‘
of reaction, Arrhenius equation, concept of activation energy. -j B
Simple collision theory based on hard sphere . model ransition state thed)
hypothesis). Expression for the ratc constant bascs on cquxhbuum constant and he

aspects.

Practical: CH -104: Lab'orixtogx Course -1
(4 hrs or 6 periods / week)

INORGANIC CHEMISTRY
Separation and identification of six radicals (3 cations and 3 anions) in the given inorganic

mixture including special combinations.
b/

YR

TSRS T

ETEREN T

\ /f«"&‘

%} \G\ ‘},’D"‘O

.r. - {6
25 N3 9‘(¥

z"




Rﬁo}'&NIC CHEMISTRY
La¥oratory Techniques
(a) Determination of melting point (naphthalens. benzoic acid, urea, etc.); bo:lmg point
(methanol, ethanol, cyclohexane, etc.); mixeg melting point (urea-cinnamic acid, elc.).
(b) Crystallizatuon of phthalic acid and benzoic ,,:id from hot water, acetanilide from boiling
water, naphthalene from ethanol etc.; Sublimgtion of naphthalene, camphor, elc.
Qualitative Analysis
Element Detectuon (N, S and halogens). Fuyctional group determination (unsaturation,
phenohc alcoholic, carboxylic, carbonyl, ester, c;rbohydrazc, amine, amide, nitro) in simple
organic solids and liquids.
PHYSICAL CHEMISTRY :
(One of the following expeniments should be given iy, 'the examination)
(i) Chemical Kinetics:
(a) To determine the specific reaction rate of the hydrolysxs of methyl acctate/- c(.hyl acetate
catalyzed by hydrogen ions at room temperaty e. ‘ v
(b) To study the effect of acid strength on the hyq;olys:s of an ester. ;
(¢) To compare the strengths of HCl and HzSO‘ by studying the kmeucs
ethyl acetate.
(d) To study kinetically the reaction rate of decoxhposxnon of iodide by HzOg
(ii) Viscosity, Surface Tension:
(a) To determine the viscosity/surface tension gf a pure liquid (alcohol etc.)
temperature. (using the Ostwald viscometer/stgagmometer). '
(b) To determine the percentage composition of n given binary mixture by surface tension
method (acetone & ethyl methyl ketone). i
(¢) To determine the percentage composition of 3 given mixture (noa- mtemcung systems)
by viscosity method.
(d) To determine the viscosity of amyl alcohol in water at different concentration and
calculate the excess viscosity of these solutiong. -

-— ———— N

(Instructions to the Iimnﬁners)
CHY 104: Chemistry Practical (Pass course)

Max. Marks: 50 Duration of Exam:  hs. Minimum Pass M4)
Inorganic Chemistry 5 .

Ex.] Separation and identification of 3 canons and 3 anions in the mixture

Organic Chemistry »

Ex.2 Laboratory Technmques
Ex.3 Qualitative Analysis
Detection of element and detection of funcuonal group

Physical Chemistry
Ex.4 Perform one of the experiments mentioned in the syllabus.

Ex.5 Viva-voce ' . 3
Ex.6 Record 5

Total o o N 50 .
— 3
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Syllabus: B.Sc. Part-1
University of Rajasthan
Syllabus: B.Sc. Part-1 (Pass Course)

Zoology
(2022-2023)

Scheme;

Max, Marks: 100 Min. Pass Marks: 36
Paper : 3 Hrs duration 33 Marks

Paper Il : 3 Hrs duration 33 Marks

Paper H1 : 3 Hrs duration 34 Marks
Practicals : 4 Hrs. duration 50 Marks

NOTE:

1.

There will be two parts of every theory question paper with a total duration of 3 hours. First
part of question paper will comprise of question No. 1 containing 9 (Paper I & II) or 10 (Paper
III) very short answer (Maximum 25 words} type questions, each of | mark. This part is
compulsory 1o attempt. Questions should be evenly distributed covering the entire syllabus.

Second part of question paper will be of long answer type questions having three sections.

There will be total 9 questions (Q. No. 2 to 10) in this part, i.e., three from each unit /section
out of which candidate will be required to attempt any 4 questions selecting at least one
question from each unit/section. Each question will carry 6 marks.

The candidate has to answer all questions in the main answer book only,

PAPER - I: Z-101
DIVERSITY OF ANIMALS

Section — A

Biosystematics and Taxonomy

1.

General principles of taxonomy, concept of five kingdom scheme, international code of
nomenclature, cladistics, molecular taxonomy.

Concept of Protozoa and Metazoa, and levels of organization,

Taxonomy and basis of classification of non-chordata and chordata: symmetry, coelom,
segmentation and embryogeny.

Detailed classification of Non- chordata and Chordata (up to suborders with examples).

Uaiversity of Rojasthan
WAIPUKR




Section—-B

Habitat, Habit, Morphology, Structure, *Locomotion, Organs and Systems (Digestive,
Excretory, Respiratory,*Osmoregulation, Nervous & Reproductive),Life Cycle,*Affinities and
*Adaptations.

Note : * indicates wherever required

1.

2.
3.

Protozoa : Amoeba, Entamoeba, Paramaecium, Euglena, Plasmodium, Trypanosoma
and Leishmania,

Porifera : Sycon and Leucosolenia.

Coelentrata: Obelia and Aurelia.

Section —C

Habitat, Habit, Morphology, Structure ,*Locomotion, Organs and Systems (Digestive,
Excretory, Respiratory, Nervous & Reproductive),Life Cycle, * Affinities and * Adaptations.

Note : * indicates wherever required

EalE il

Ctenophora : Beroe

Platyhelminthes ; Fasciola hepatica and Taenia solium.
Aschelminthes : Ascaris, Dracunculus and Wuchereria.
Annelida : Neries and Leech.

PAPER - H: Z-102
CELL BIOLOGY AND GENETICS

Section — A

Cell Biology

Introduction to cell: Morphology, size, shape, characteristics and structure of prokaryotic and
eukaryotic animal cell; basic idea of virus and cell theory.

Cell membrane: Characteristics of cell membrane molecules, fluid-mosaic model of Singer and
Nicholson, concept of unit membrane.

Cell membrane transport: Passive (diffusion and osmosis, facilitated, mediated) and active
transport.

Cytoplasmic organelles:

1.

2.

3.

)
(ii)

(iii)
(iv)

Structure and biogenesis of mitochondria; electron transport chain and generation of ATP
molecules,

Structure and functions of endoplasmic reticulum, ribosome (prokaryotic and eukaryotic)
and Golgi complex.

Structure and functions of lysosome, microbodies and centrioles.

Structure and functions of cilia, flagella, microvilli and cytoskeletal elements.
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Section - B

Nuclear Organization:

(i)  Structure and function of nuclear envelope, nuclear matrix and nucleolus.

(ii) Chromosomes: Morphology, chromonema, chromomeres, telomeres, primary and
secondary constrictions, chromatids, prokaryotic chromosome.

(iliy Giant chromosome types: Polytene and Lampbrush.

(iv) Chromosomal organization: Euchromatin, heterochromatin and folded fiber model and
nucleosome concept.

2 Nucleic Acids:

(i) DNA structure, polymorphism (A, B and Z types) and replication (semi conservative
mechanism) experiments of Messelson and Stahl: elementary idea about polymerases,
topoisomerases, single strand binding proteins, replicating forks (both unidirectional and
bidirectional), leading and lagging strands, RNA primers and Okazaki fragments,
elementary idea about DNA repair.

(ii) RNA structure and types (nRNA, rRNA and tRNA) and transcription.

3. Genetic code and translation: Triplet code, characteristics of triplet code, protein synthesis
(translation).

4. Cell in reproduction:

(i)  Interphase nucleus and cell cycle: S, G-1, G-2 and M phase.

(i) Mitosis: Different stages, structure and function of spindle apparatus; anaphasic
movement,

(iii) Meiosis: Different stages, synapses and synaptonemal complex, formation of chiasmata
and significance of crossing over.

Section - C

Genetics

1. Mendelism: Brief history of genetics and Mendel’s work; Mendelian laws, their significance
and current status, chromosomal theory of inheritance.

2. Chromosomal mutations: Classification, translocation, inversion, deletion and duplication;
Variations in chromosome numbers; haploidy diploidy, polyploidy, aneuploidy, euploidy and
polysomy.

3. Linkage and crossing over, elementary idea of chromosome mapping,

4, Genetic interaction: Supplementary genes, complementary genes, duplicate genes, epistasis,
inhibitory and polymorphic genes.

5. Multiple gene inheritance: ABO blood groups and Rh factor and their significance.

6. Cytoplasmic inheritance.

7. Sex determination in Drosophila and man, pedigree analysis.

8. Genetic disorders: Down’s, Turner’s and Klinefelter’s syndromes, color blindness, Hemophilia,
Phenylketonuria.

9. Concept of gene: Recon, muton and cistron.

PAPER - I1I: Z-103
GAMETE AND DEVELOPMENTAL BIOLOGY

Section — A

Developmental Biology: Scope and Early Events

1.
2.

Historical review, types and scope of embryology.

Gametogenesis:
.
E/j [(Jlg:l_)
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{iy  Formation of ova and sperm.
(iiy Vitellogenesis.

3. Fertilization: Activation of ovum, essence of activation: Changes in the organization of the egg
cytoplasm.

4. Parthenogenesis.

Section - B

Developmental Biology: Pattern and Processes

1. Cleavage: Definition, planes and patterns of cleavage among non chordates and chordates,

significance of cleavage, blastulation and morulation.

Fate maps, morphogenetic cell movements, significance of gastrulation.

Embryonic induction, primary organizer, differentiation and competence.

Development of chick up to 96 hours stage.

Embryonic adaptations:

(i)  Extra embryonic membranes in chick, their development and functions.

(ii)  Placentation in Mammals: Definition, types, classification on the basis of morphology
and histology, functions of placenta.

(iiiy Paedogenesis and neoteny.

o LI b

Section - C
Dimensions in Developmental Biology
1. Regeneration.
2. Various types of stem cells and their applications.
3. Cloning of animals:

(i)  Nuclear transfer technique.
(il Embryo transfer technique.
4, Teratogenesis (Genetic and Induced).

5.  Biology of aging.
6.  Cell death,
University of Rajasthan
Syllabus: B.Sc. Part-1 (2022-2023)
Practical — Zoology
Min. Marks: 18 4 Hrs. / Week Max, Marks: 50
L Mieroscopic Techniques:

1. Organization and working of Optical Microscope: Dissecting and compound
microscopes.

2. General methods of microscopic slide preparations:Narcotization; fixing and
preservation; washing; staining; destaining; dehydration; clearing and mounting.

3. General idea of composition, preparation and use of:
(i) Fixatives: Formalin, Bouin’s fluid.

(i)} Stains: Aceto-carmine, Aceto-orcein, Haematoxylin, Eosin.

Dv. R
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(iii) Common reagents: Normal saline, Acid water, Acid alcohol and Mayer’s
albumin.

4. Collection and Culture Methods:

(i) Collection of animals from their natural habitat during field trips such as
Amoeba, Paramecium, Euglena, Daphnia, Cyclops, etc.

(ii)  Culture of Paramecium in the laboratory and study of its structure, life —
processes and behavior in live state.

11 Study of Microscopic Slides and Museum Specimens:

Protozoa: Amoeba, Euglena, Trypanosoma, Giardia, Entamoeba, Elphidium

(Polystomella), Foraminiferous shells, Monocystis, Plasmodium,

Paramecium,leishmania, Paramecium showing binary fission and conjugation,

Opalina, Nyctotherus, Balantidium, Vorticella.

Porifera:Leucosolenia, Euplectella, Spongilla, T. S. Sycon, Spicules, Spongin fibers,

Gemmules.

Coelenterata:Millepora, Physalia, Velella, Aurelia, Alcyonium, Gorgonia,

Pennatula, Sea anemone, Stone corals, Obelia colony and medusa.

Ctennophora: Any Ctenophore

Platyhelminthes : Taenia, Planaria, Fasciola (WM), T. S. body of
Fasciola,Miracidium, Sporocyst, Redia and Cercarial.arvae
of Fasciola, Scolex, T. 8. mature proglottid of Taenia, gravid
proglottid, Cysticercus larva.

Aschelminthes 1 Ascaris, Wuchereria, Dracunculus

Annelida : Neries, Heteroneries, Arenicola, Aphrodite, Chaetopterus,
Tubifix,Glossiphonia, Pontobdella, Polygordius.

III. Anatomy:

Earthworm: External features, general viscera, alimentary canal, reproductive
system and nervous system,.
Leech: External features, alimentary canal, reproductive and nervous system.

IV. Study of the Following Through Permanent Slide Preparation: Paramecium,
Euglena, Foraminiferous shells,Sponge spicules, Spongin fibres, Gemmule, Hydra,
Obelia colony andMedusa, ParapodiumofNereis andHeteronereis.

V. Exercises in Cell Biology:

1. Squash preparation for the study of mitosis in onion root tip, permanent slides of
mitosis (all stages).

2. Squash preparation for the study of meiosis in grasshopper or cockroach testes,
permanent slice of meiosis (all stages).
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3. Study of giant chromosomes in salivary glands of Chironomous or Drosophila
larva.

4. Study of cell permeability using mammalian R.B.C.
Exercises in Genetics:

A. Study of Drosophila:

1. Life cycle and an idea about its culture

2. Identification of male and female

3. Identification of wild and mutants (yellow body, ebony, vestigial wing and white
eye)

4. Study of permanent prepared slides: Sex comb and salivary gland chromosomes.
B. Numerical problems based on monohybrid and dihybrid cross.

C. Identification of blood groups (A, B, AB, O & Rh factor)

Developmental Bielogy:

1. Study of development of frog/toad with the help of Charts/Slides/Models:

(i) Eggs, cleavage, blastula, gastrula, neurula, tail-bud, hatching, mature tadpole
larvae, metamorphic stages, toadlet / froglet.

(ii) Histological slides: Cleavage, blastula, gastrula, neurula and tail-bud stage.

2. Study of development of chick with the help of whole
mounts/Charts/Slides/Models

(i) 18 hrs, 21 hrs, 24 hrs, 33 hrs, 48 hrs, 72 hrs and 96 hrs of incubation.

(ii) Primitive streak stage in living embryo, if possible, afier removal of the
blastoderm from the egg.

(iii)  Study of the embryo at various stages of incubation in vivo by making a
window in the egg-shell may aiso be demonstrated.

(iv)  Study of various foetal membranes in a 10-12 day old chick embryo.
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University of Rajasthan
B.Sc. Part -1

Scheme of Practical Examination and Distribution of Marks

Time: 4 Hrs. Min Pass Marks: 18 Max. Marks: 50

Regular Ex. /N.C. Students

1. Anatomy (any system) 6 5

2. Permanent Preparation 4 7

3. Cell Biology and Genetics 4+4 616

4.  Developmental Biology 6 5

5. Identification and comments on Spots (1 to 8) 16 16

6. Viva Voce 5 5

7. Class Record 5 -

S0 50

Notes:

1. Anatomy: Study of systems of the prescribed types with the help of dissection,

2. With reference to microscopic slides, in case of non-availability, the exercise should be
substituted with diagrams / photographs.

3. Candidates must keep a record of all work done in the practical class and submit the same
for inspection at the time of the practical examination.

4. The candidates may be asked to write detailed methodology wherever necessary and
separate marks may be allocated for the same.

5. Mounting material for permanent preparations would be as per the syllabus or as
available through collection and culture methods.

6. It should be ensured that animals used in the practical exercises are not covered

under the wild life act 1972 and amendments made subsequently.




Scheme

Min. Pass Marks: 36
Paperl

Paper Il

Paperlll

Practical Min.Marks: 18

BOTANY
B. Sc. Part I (Pass Course Syllabus)

3 hrs. Duration
3 hrs. Duration
3 hrs. Duration

4 hrs, duration

Duration of examination of each theory paper-
Duration of examination of practical’s-

Note:

Max Marks: 100
Max. Marks 33
Max. Marks 33
Max. Marks34

Max. Marks 50

3 hours
4 hours

1. There will be § questions in each paper. Allquestions are compulsory. Candidate has to
answer all questions in the main answer book only.

2. Q.No. 1 will have 18 very short answer typeQuestions(not more than 20 words) of half marks
each covering entire syllabus.

3. Each paper is divided into four units. There will be one questionfrom each unit. These
Q.No. 2 to 5 will have internal choice.
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Paper-1
Cell Biology, Genetics and Plant Breeding
(2 hrs /week)
Unit-1

Cell organelles and Nuclear material: Ultrastructures and functions of different cell organelles
(cell wall, plasmamembrane, nucleus, mitochondria, chloroplast, ribosome, peroxisomes,
Lysosome, Golgi bodies and Endopiasmic Reticulum). Chromatin structure & Chromosome
organization: eukaryotic and prokaryotic. Chromosome morphology; specialized types of
chromosomes (Sex chromosomes, lampbrush Chromosome, Polytene chromosome);
transposons.

Unit-2

Cell divisions: Cell cycle, mitosis: stages, structre and functions of spindle apparatus; anaphasic
chromosome movement; Meiosis: its different stages- Meiosis 1, Meiosis [I, synaptonemal complex,
chiasmata formation and crossing over.

Basis of genetic material: Griffith’s transformation experiment and The Hershey and Chase
blender experiment to demonstrate DNA as the genetic material. Concept of Gene: Neurospora
genetics: one gene one enzyme hypothesis;

An idea about Prokaryotic and eukaryotic structure of gene — operon concept, exons and introns.

Extra nuclear genome: mitochondrial and Chloroplastgenome, plasmids;
Chromosomal aberrations: Deletion, duplication, translocation, inversion, Aneuploidy and

polyploidy.
Unit-3

Genetic inheritance: Mendel's laws of inheritance and their exceptions; allelic (incomplete and
co-dominance, lethality) and non-allelic interactions (complementary genes, epistasis and
duplicate genes). Quantitative inheritance : grain color in wheat, corolla length in Nicotiana
tabacum.

Cytoplasmic inheritance-maternal influence, shell coiling in snails, Kappa particles in
Paramaecium, Multiple allelism : ABO blood groups in men

Unit-4

Plant Breeding : Introduction and objectives of plant breeding; general methods of plant
breeding- in self-pollinated, cross-pollinated and vegetatively propagated crop plants
:Introduction and acclimatization, selections, hybridizations, hybrid vigour and inbreeding
depression. Role of mutation and polyploidy in plant breeding. Famous Indian and international
plant breeders and their contribution. National and International agricultural research institutes.



Plant breeding work done on wheat and rice in India, Green revolution

Suggested Laboratory Exercises:

»

L]

Study of cell structure from Onion, Hydrilla and Spirogyra.

Study of cyclosis in Tradescantia spp.

Study of plastid for pigment distribution in Lycopersicom, Cassia and Capsicum.
Study of electron microphotographs of eukaryotic cells for various cell organelles.

Study of electron microphotographs of virus, bacteria and eukaryotic cells for
comparative study of cellular organization.

Study of different stages of mitosis and meiosis in root-tip cells and flower buds
respectively of onion.

To solve genetic problems based upon Mendel's laws of inheritance: Monohybrid,
Dihybrid, Back cross and test cross.

Permanent slides/photographs of different stages of mitosis and meiosis, sex
chromosomes, polytene chromosome and salivary gland chromosomes,

Emasculation, bagging & tagging techniques

Cross pollination techniques

Suggested Readings:

Choudhary, H.K. (1989). Elementary Principles of Plant Breeding. Oxford and IBM
Publishing Co., New Delhi.

Gupta, P K. (2009). Cytology, Genetics, Evolution. and Plant Breeding, Rastogi
Publications, Meerut.

Miglani, GS. (2000). Advanced Genetics, Narosa Publishing House, New Delhi.
Russel, PI. (1998). Genetics. The Benejamins/Cummings Publishikng Co., Inc. U.S.A.

Shukla, R.S. and Chandel, P.S. (2000). Cytogenetics, Evolution and Plant Breeding, S.
Chand & Co. Ltd., New Delhi.

Singh, R.B. (1999). Text Book of Plant Breeding, Kalyani Publishers, Ludhiana .

Dnyansagar, VR. (1986). Cytology and Genetics, Tata McGraw-Hill Pub. Co. Ltd. New
Delhi.

Roy, SC. and De, KK. (1999). Cell Biology, New Central Book Agency (P) Ltd.
Calcutta.

Verma, PS. and Agarwal, VK. (2012). Cell Biology, Genetics, Molecular Biology,
Evolution and Ecology. S. Chand and Co. Ltd. New Delhi.




Paper 11
Microbiology, Mycology and Plant Pathology
(2 hrs /week)
Unit-1
Microbiology: Meaning and Scope, history and development in the field of microbiclogy.
Concept of quorum sensing and biofilm

Eubacteria: general account, occurrence, morphology (structure, shapes), flagella, capsule,
nutritional types, endospore, reproduction (binary fission, transformation, conjugation,
transduction), economic and biological importance.

Mycoplasma: occurrence, morphology, reproduction and importance.
Unit-2
Virus: General characteristics and importance. Structure of TMV and Pox virus, Structure and

multiplication of Bacteriophage.’

Fungi: General characters, occurrence, thallus organization, reproduction, economic importance.
Classification of fungi (Alexopoulos and Ainsworth's).

Plant diseases: Biotic and abiotic diseases, important symptoms caused by fungi, bacteria,
viruses and MLOs (blights, mildews- downy and powdery, rusts, smuts, canker, mosaic, little
leaf, galls etc.).

Unit-3
Brief account, structure, importance and life history and/or disease cycle and control of the
following:

Albugo and white rust; Sclerospora and Downy mildew/Green ear disease of Bajra; Aspergillus;
Claviceps and Ergot; Peziza.

Unit-4
Brief account, structure, importance and life history and/or disease cycle and control of the
following:
Puccinia and Black rust of wheat ; Ustilago and loose smut of wheat and covered smut of barley;
Agaricus; Alternaria and early blight of potato.
Suggested Laboratory Exercises:

1.  Study of bacteria using curd or any other suitable material, Gram’s staining of bacteria.

2. Study of Mycoplasma, TMV, Poxvirus, bacteriophage (photographs/ 3-D models)

3. Study of symptoms of plant discases—Downy mildew of Bajra, Green ear of bajra,
Powdery mildew, mosaic of bhindi.
o
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4, Study of specimen, permanent slides and by making suitable temporary slides: 4/bugo-
white rust; Sclerospora- downy mildew, green ear; Aspergillus; Claviceps- ergot;
Ustilago- loose smut of wheat, covered smut of barley, Puccinia- Black rust of wheat,
Agaricus; Peziza and Alternaria- early blight of potato.

5. Media preparation: potato dextrose agar, Nutrient agar
6.  Culture techniques of fungi and bacteria.

7. Visit Local Garden /fieldstudy of plants in farmers field/agricultural stations

Suggested Books:

Alexopoulos, C.J. and Mims, C.W.: Introductory Mycology, John Wiley and Sons, New
York, 2000

Dube, H.C. :Fungi, Rastogi Publication, Meerut, 1989.

Sarabhai, R.C. and Saxena, R.C.: A text book of Botany, Rastogi Publication, Meerut, 1990.
Sharma, O.P.: Fungi, Today and Tomorrow Printers and Publishers, New Delhi, 2000.
Vashihsta, B.R. Botany for Degree Students -Fungi, S. Chand & Co., New Delhi, 2001.

Bilgrami, K.S. and Dube, H.C.: A text book of Modern Plant Pathology, Vikas Publications,
New Delhi 2000.

Biswas, S.B. and Biswas, A.: An Introduction to Viruses, Vikas Publications, New Delhi.
2000.

Clifton, A.: Introduction of Bacteria, McGraw IHill Co. Ltd., New York, 1985.
Madahar, C.L.: Introduction of Plants Virus, S. Chand and Co., New Delhi, 1978.

Palzar M.J Jr. Chan, E.C.S. and Krieg, N.R. : Microbiology, McGraw Hill Edu.. Pvt. ltd.,
London 2001.

Purohit, S.S.: Microbiology, Agro. Bot. Publication, Jodhpur 2002.
Sharma, P. D.: Microbiology and Pathology, Rastogi Publication. Meerut, 2003.
Singh, V. and Srivastava V. : Introduetion of Bacteria, Vikas Publication, 1998.

Cappuccino, J. and Sherman, N.: Microbiology: A Laboratory Manual (10MEd.), Benjamin
Cummings, 2013,

Angja, K.R.: Experiments in Microbiology, Plant Pathology and Biotechnology New Age
International (P) Ltd., Publishers, New Delhi 2003.

Mehrotra, R.S. and Aggarwal, Ashok: Plant pathology, Tata McGraw-Hill Education, 2003.

»
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Paper 111
Algae, Lichens and Bryophyta
(2 hrs/week)

Unit-1
General characters, Classifications (Smith). Diverse Habitat. Range of thallus structure,
photosynthetic pigments and Food reserves. Reproduction (Vegetative, Asexual, Sexual).
Types of the life cycle: Economic importance.

Unit-2

Type Studies

Cyanophyceae — Oscillatoria, Nostoc
Chlorophyceae-Volvox,Chara.
Xanthophyceae-Vaucheria.
Phaeophyceae-Ectocarpus.
Rhodophyceae-Polysiphonia.

Unit-3
General characters, Origin, and evolution of Bryophtya. Classification (Eichler); Habitat, Range of thallus
structure, Reproduction (Vegetative and Sexual); Alternation of generations; Economic importance.

Type Studies: Hepaticopsida - Riccia, Marchantia

Unit-4
Type Studies: Anthocerotopsida- Anthoceros; Bryopsida- Funaria

Lichens- General characters, habitat, Structure, reproduction and economic and Ecological importance of
lichens.

Suggested Laboratory Exercises

1. Study of classwork material by making suitable temporary slides and study of permanent slides of;
Oscillatoria, Nostoc, Volvox, Chara, Vaucheria, Ectocarpus, Polysiphonia.

2. Study of external morphology and preparation of suitable sections of vegetative/reproductive parts
of Riccia, Marchantia, Anthoceros, Funaria.

3. Study of lichens.

T Lo
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Suggested Readings
Bold, H.C. Alexopoulous, C.J. and Delevoryas, T.: Morphology of Plant and Fungi (4th Ed.) Harper &

Foul Co., New Work, 1980.

Ghemawat, M.S., Kapoor, J.N. and Narayan, H.S.: A text book of Algae, Ramesh Book Depot, Jaipur,
1976.

Gilbart, M.Smith: Crypogamic Botany, Vol. I & II (2nd Ed.) Tata McGraw Hill. Publishing Co., Ltd.,
New Delhi, 1985.

Kumar, H.D.: Introductory Phycology, Affiliated East—West Press, Ltd. New York, 1988.

Puri. P.: Bryophytes, Atmaram & Sons. Delhi, Lucknow, 1985.

Sarabhai. R.C. and Saxena, R.C.: A text book of Botany. Vol I & II, Ratan Prakashan
Mandir, Meerut, 1980.

Singh, V., Pande, P.C. and Jain, D.K.: A text book of Botany, Rastogi, & Co., Meerut, 2001.

Vashista, B.R.: Botany for Degree Students (Algae, Bryophytes) S. Chand & Co., New Delhi, 2002.
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BOTANY PRACTICAL EXAMINATION B.Sc PART-I

SKELETON PAPER
M.M. 50 TIME: 4 Hours
S.No. Practical Regular | ExNC

1{a) | Prepare the acetocarmine stained slide of the material“A”provided to 5 5
you. Draw a well labelled diagram of anyone stage of nuclear division.
Identify it giving reasons.

1(b) Comment and solve the problem on Geneticsallotted to you atong 5 5
with reasons.

2 Make suitably stained glycerine-preparation of any one alga from 5 5

the given mixture “B”. Draw itslabelled diagrams; assign it to its
systematic position giving reasons.

3 Make suitable preparation of the 5 5
reproductivestructureofmaterial “C"(Fungt).
Drawlabelleddiagrams, Identifygivingreasons.

4 Make suitable staned preparaton of materdal “D” 5 5
(Bryophyta(vegetative/ reproductive). Draw labelled
diagrams.Jdentifygivingreasons,

5 One Microbiology experiment for comments. Or Gram’s 5 5
staining.

6 Comment upon spots (1-5) 10 15

7 Viva-Voce 5 5

8 Practical record 5 -

TOTAL 50 50
& [Jeco
JEsad
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Syliabus : B.Se. Pairt-]

.paper 1 : Physical Geolegy 3 hrs. duration ‘Max. Marks 50
. Pajer 11 1 Crystallography 3 hrs. duration ‘Max. Marks 50
?ﬁ‘i% and Mineralogy '
~ Practical (One) 4 hrs. duration Max. Marks 50

Note: Each paper will contain nine questions having three ques-
{ions in each section. Candidates arc required to attempt five ques--
Hons in all selecting at least one question from each section.
Paper- 1 :-Physical Geology |
' Section-A | .

Earth system science its sub disciplines, their mutual rel‘atzon- '
hip and relationship with other subjects scope and ret&vance to-
_ociety. Earth history and solar system. Shape, size and’ Oﬁgrn-»oi
arth, internal strueture, constitution and composrtlon of earth. Earth-

-uake and volcanism.
Section- B

Elements of centinental drift, sea floor spreading, plate tecton-
cs, magnetic area, mid oceanic ridges and transform fauit.

Geosyncline, Mountain building and. Isostasy.
Section-C

Geological time scale and time record; Natura! water cycle amf« -

ground water, weathering and eroston, geological work of river, wmeb ’
3,roundwater glacier and ocean.

Books Recommended
. Allen, P 1997 : Earth Surface Processes Blackwell Scxentrf’ c

2. Scott, W.B. : Introduction to- Geology, Vol. 1., McMillan.
3. Holmes, A. PhyStcaLbeology Thomas Nelson & Sons, Londen.
). Datta, A.K. : Physical Geology.

2aper 1l Crystallography and Mineralogy
Section-A

Definition of mineral and crystal-crystaline, cryptocrystalline
ind amorphous state. Geometric properties of crystals- Faces, edges,

wlid angle. Interfacial angle, use of contact gonivineter. Elements of \

symmetry. axial ratio, crystal structures-unit cell, crystal notation and  _ <. g‘ﬁ% .?;_ff
ANE P-4
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» M e mtent » ~ o Faa H Fires s hd N
. trahedrite type or hieaateirahedral classy Tetrpgonai- Zircen K\\..ycw°\:§»

. - . - v - L, .
ype i ditctragonal bipyramidal class; Hexazonal-{RSVIT ovpe o “) ?/
v . = »



p——""
L N
It IR L
St

'xagonal bipyramidal class, calcite typs, of ditrigonal scalenohedraj
‘e.‘g awdcurmaline type of ditrigonal pyramidal (hemimorphic class),
Quartz type or trigonal trapezohedral clyss; Orthorhombic-Barytes
types or bipyramidal»class; Monoclinic Gypsum type or prismazi¢
class and Triclinie system-Axinite type oy pinacoidal class.
~Section-B
Definition of mineral: rock forming, oye minerals and gemstones.
Physical properties of minerals and their identification. Formation of
minerals, elementary idea about experimeytal work on mineral sta.
. biity, Isomorphism, P°‘>’m°fthmes‘*-pseudamorphﬁism«and solid solr-
-Hon.

Gpncal Mineralogy- Construction.-of petrologxcal mxcroscep,{-:i;
L plavchfoism, extinetion angle, refractivesindex, interference colouré
~.-@ptical properties of Quartz, Biotite; Homblende Hypersthene and

‘Feldspars.

- Section-C ‘

Classification of silicates. Description of following rock form-
ing mineral groups; Quartz, Feldspar, Felspathoid, Pyroxene
Amphibole, Mica and Garnet.

. Physical and optical properties of following minerals: Olivine
- Epidote, Beryl, Apatite, Cordierite, Tourmaiine, Staurolite, Top‘az’
Zircon, Sphene, Chlorite. Serpentine; Andalustite, Kyanite, lehmamte
Talc Kaolin, Fluorite, Magnetite and Rutile. .

Concept on twinning in crystals laws of twmnmgand xmpurtam -

types of twinning.

"‘-Pra;ctical . SR

Min. Pass Marks 18 4 hrs dukration -~ Max. Marks 50
Crystallography and mineralogy:
Crystallography: Determination of symmetry in crystal models

and measurement of interfacial angles with contact goniometer.
Drawing of crystals of cubic system by Clinographic Projection.
The study of the symmetry, forms and combination of forms in

rystals given below.
Cubic syerem- Galena, Flourite Magnetite and Gamu Pyriic

etrabedrite
letragonal system- 7Zircon, Rutile, Cassiterite. Hexagonal sys-

m- Beryl, Calcite, Tourmaline and Guartz

-4




Syllabus ; B.Sc, Pare-f

. Orthorhombic system- Barite, Olivine, Staurolite, Sujghur.
Monoclinic system- Gypsum, Orthoclase, Augite, Hg}nb!eMe

kpidote.
Triclinic system- Axmntc albite, Study of simple twinning in

crystals.
Sp. Gr. determmatzon by Mmerals Walkers steel yard balance.
Study of Hardness: Lustre, Fracture Cleavage and streak of

minerals.
Study of the Physxcal propertxes and dxagﬁostxc features of the

following minerals:
Opal, hematite, magnetite, halite, - ealcite, ) ﬂuorzte tou rm ali';;e .
magnetite, orthoclase, microcline; plagioclase, hypersethens, aug;te

Tourmaline, tremolite,-hernblende, asbestos; beryl, nepheling; sodalite, - -

garnet, olivine, zircon, topaz, sillimanite, kyanite, quartz and its vasieties,
chalcedony, flint and jaspar; epidote, staurolite, muscovite, biotite,
natrolite, talc, chlorite, serpentine, kaoline, sphenv, apatite, garnet,
wollastonite and augite. . ,

Study of petrological microscope and its parts inclusive of . -
polarizer and their function, observation of Becke line and relative
refractive index. Study of pleochroism -in biotite, hornblende, tour-
maline, hypersthene, andalusite and.stawrolite; study of twmktmg in

calcite.
Books Reeommended: -
|. Read, H.H. : Elements of ] ‘vnneralogy, John Wzlcy & Co, L(m-»

don, v
2. Mason, Berry : Mineralogy : Asian :Publication. |
3. Font, W.E. : Dana’s Text book of Mineralogy. John Wﬂcy and--

Sons, New York.
4. Sharma, N.L. : Determinative’ Table ISM, Dhanbad.

Field Training : Geological Field work for at least 7 days
duration and report thereon. The field work would be carried out

locally including collection of specimens.
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6. MATHEMATICS

B.Sc. Part-I Examination-

Teaching : 3 Hours per Week per Theory Paper.

2 Hours per Week per Batch for Practical
(20 candidates in each batch)

Examination Scheme : Min.Pass Marks ~ Max. Marks
Science — 54 150
Arts - 72 200
Duration Max.Marks
Paper -1 Discrete Mathematics 3hrs. 40 (Science)
' 53 (Arts)
Paper - I1 Calculus 3 hrs. ' 40 (Science)
53 (Arts)
Paper—-III  Analytic Geometry and
Optimization Theory 3hbrs. _ 40 (Science)
' 54 (Arts)
Practical Optimization Techniques 2 hrs. 30 (Science)
- 40 (Arts)
- Note:
1. Common papef will be set for both the Faculties of Social Science and Science.

However, the marks obtained by the candidate in the case of Faculty of Social
Science will be converted according to the ratio of the maximum marks of the
papers in the two Faculties.

2. Each candidate is required to appear in the Practical examination to be conducted
by internal and external examiners. External examiner will be appointed by the
University and internal examiner will be appointed by the Principal in consultation
with Local Head/Head, Department of Mathematics in the college.

3. An Internal/external examiner can conduct Practical Examination of not more than

' 100 (Hundred) Candidates.
4, Each candidate has to pass in Theory and Practlcal examinations separately.
. Paper — I: Discrete Mathematlcs

Teaching : 3 Hours per Week - Max. Marks 40 (Science)

Duration of Examination : 3 Hours 53 (Arts)

Note: This paper is divided into FIVE Units. TWO questions will be set from each Unit.

Candidates are required to attempt FIVE questions in all taking ONE question from

each Unit. All questions carry equal marks.
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Syllabus : B.Sc. Part-1

Unit 1 : Sets, Cardinality, Principal of inclusion and exclusion, Mathematical induction,
Relations and Functions, Binary relations, Equivalence relations and partitions, Partial
order relations and Lattices, Chains and Anti-chains. Pigeon hole principle.

Unit 2: Boolean Algebra- Lattices and Algebraic structure, Duality, Distributive and
Complemented Lattices, Boolean Lattices, Boolean functions and Boolean expression.
Fundamental theorem of arithmetic, Divisibilitv in Z, Congruence’s, Chinese reminder
theorem, Euler’s functions, Primitive roots.

Unit 3: Logic and propositional calculus, Simple and compound propositions, Basic
logical operations, Truth tables, Tautologies and contradictions, Propositional functions,
Quantifiers. Discrete numeric functions, Generating functions, Recurrence relations and
Recurrence algorithms, Linear recurrence relation with constant coefficients and their
solutions, Total solutions, Solution by the method of generating functions.

Unit 4: Basic concepts of graph theory, Types of graph (Connected Graphs, Regular
graphs, Planar  graphs), walk, Paths & Circuits, Shortest path problem. Operations on
graphs (union, join, products)

Unit 5: Matrix representation of graphs, Adjacency matrices, Incidences matrices,

Tree, Spanning tree, Minimumm spanning tree, Distance between vertices, Center of tree,
Binary tree, Rooted tree. Hamiltonian and Eulerian graphs

Reference Books:

1. K.H. Rosen, Discrete Mathematics and it’s Applications, McGraw Hill, 1999.

2. N.L. Biggs, Discrete Mathematics, Oxford Science Publication, 1985.

3. CL.Liu and D.P. Mohapatra, Elementsof Discrete Mathematics, Tata
McGraw Hill, 2008.

4. T. Koshy, Discrete Mathematics with Applications, Academic Press, 2003.

5. N. Deo, Graph Theory, Prentice Hall of India, New Delhi, 2004.

Paper- II: Calculus

Teaching : 3 Hours per Week Max. Marks: 40 (Science)
Duration of Examination : 3 Hours 53 (Arts)

Note: This paper is divided into FIVE Units. TWO questions will be set from each Unit.
Candidates are required to attempt FIVE questions in all taking ONE question from
each Unit. All questions carry equal marks.

Unit 1: Series — Infinite series and Convergent series. Tests for convergence of a series —
Comparison test, D’Alembert’s ratio test, Cauchy’s n-th root test, Raabe’s test,
De-Morgan-Bertrand’s test, Cauchy’s condensation test, Gauss’s test, (Derivation of tests
is not required). Alternating series. Absolute convergence. Taylor’s theorem. Maclaurin’s
theorem. Power series expansion of a function. Power series expansion of sinx, cosx, e’

loge(1+x), (1+x)" E{] [ @
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Unit 2: Derivative of the length of an arc. Pedal equations. Curvature — Various
formulae, Centre of curvature and Chord of curvature. Partial differentiation. Euler’s
" theorem for homogeneous functions. Chain rule of partlal differentiation. Total
differentiation, Differentiation of implicit functions.

Unit 3: Envelopes and evolutes, Maxima and Minima of functions of two variables.
Lagrange’s method of undetermined multipliers. Asymptotes. Multiple points. Curve
tracing of standard curves (Cartesian and Polar curves).

Unit 4: Beta and Gamma functions, Reduction formulae (simple standard formulae),
Double integrals in Cartesian and Polar Coordinates, Change of order of integration.
Triple integrals. Dirichlet’s integral.

Unit 5: Areas, Rectification, Volumes and Surfaces of solids of revolution.

Reference Books :

1. M. J. Strauss, G. L. Bradley and K. J. Smith, Calculus (3rd Edition), Dorling

Kindersley (India) Pvt. Ltd. (Pearson Education), Delhi, 2007.

H. Anton, I. Bivens and S. Davis, Calculus (7th Edition), John Wiley and sons

(Asia), Pt Ltd., Singapore, 2002.

3. G.B. Thomas, R. L. Finney, M. D. Weir, Calculus and Analytic Geometry, Pearson
Education Ltd, 2003.

o

Paper-I1I: Analytic Geometry and Optimization Theory

Teaching: 3 Hours per Week Max. Marks: 40 (Science)
Duration of Examination: 3 Hours 54 (Arts)

Note: This paper is divided into FIVE Units, TWO questions will be set from each Unit.
Candidates are required to attempt FIVE questions in all taking ONE question from
each Unit. All questions carry equal marks.

Unit 1: Polar equation of conics, Polar equation of tangent, normal and asymptotes, chord
of contact, auxiliary circle, director circle of conics

Unit 2: Sphere, Cone.

Unit 3: Cylinder, Central Conicoids — Ellipsoid, Hyperboloid of one and two sheets,

tangent lines and tangent planes, Direct sphere, Normals.

Unit 4: Generating lines of hyperboloid of one sheet and its properties. Reduction of a
general equation of second degree in three-dimensions to standard forms.

Unit 5: The linear programming problem. Basic solution. Some basic properties and
theorems on convex sets.. Fundamental theorem of L.P.P. Theory of simplex method only
Duality. Fundamental theorem of duality, properties and elementary theorems on duality

only. _

Dy. Registrar (Academic-I)
4; University of Rajasthan
Jaipur
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Reference Books :

1. Hamdy A. Taha, Operations Research, An Introduction (9th edition), Prentice-Hall,
2010.

2. G. Hadley, Linear Programming, Narosa Publishing House, New Delhi, 2002.

3. R.J.T. Bell, Elementary Treatise on Co-ordinate geometry of three dimensions,
Macmillan India Ltd., 1994.

Practical
Teaching: 2 hours per week per batch not more than 20 students
Examination: Duration: 2 Hours
Scheme Science Arts
Max.Marks 30 40
Min.Pass Marks 11 15
Distribution of Marks:
Two Practicals one from each group
10 Marks each = 20 Marks (13 Marks each) 26
Practical Record = 05 Marks 07
Viva-voce = 05 Marks 07
Total Marks = 30 Marks 40

The paper will contain TWO practicals. The candidates are required to attempt both
practicals.

Group A : Modelling of industrial and engineering problems into Assignment Problems
and Transportation Problems and their solutions.

Group B : List of problems (with free and open source software tool Scilab)

(i) Plotting the graphs of the following functions : ax, vax + b ,|ax+b|, ctlax+b]|,
x™ x'™ (nez), ™™, log(ax+b), sin(ax +b) ,cos(ax +b), |sin(ax + b)|,
|cos(ax + b)| . Observe and discuss the effects of change in the real constant a, b
and c on the graphs.

(i) Graphs of hyperbolic functions and inverse trigonometric functions.

(iii) Plotting and analyzing #e graphs of polynomials and their derivatives.

(iv) Complex numbers: Operations like addition, subtraction, multiplication, division,
Modulus and inbuilt functions conj, imag, imult, isreal, real.

(v) Matrix operations: Addition, Multiplication, Inverse, Transpose, Determinant, Rank
and inbuilt functions eye, ones, zeros. Solving the system of linear equations.

(vi) Solution of linear programming problems by using inbuilt functions of Scilab.

Note:

1. For Group A : Problems will be solved by using Scientific Calculators (non-
Programmable)

2. Each Candidate (Regular/non-Collegiate) has to prepare his/her practical record.

3. Each Candidate has to pass in Practical and Theory examination separately.

fy [ Ve
Dy. Registrar (Academic-I)
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7. ECONOMICS

BSc.. Part-1 Examination-_ .~

Scheme: Min. Pass Marks Max. Marks
Arts 72 ' 200
Science 54 150
Paper-1 3 hours duration Micro Economic Theory Arts 100
_ | : Science 75
Paper-Il 3 hours duration Indian Economy Arts 100
' ' Science 75

Note: There will be two papers of Econorﬁics. Each paper shall consist of three parts.

Part A shall contain question No 1 consisting of very short type X (Ten) questions. The
candidate is required to answer each question in 20 words. Part B shall contain question
No 2 consisting of V (five) questions. The candidate is required to answer each question
in 100 words. Parts C shall contain three essay type questions (one from each section)
with internal choice. '

A candidate will be required to attempt five questions in all. All questions of Parts A and
Part B are compulsory while rest 3 questions are to be attempted from parts C selecting
one question from each section. All questions carry equal marks. Each question will carry
20 marks for Arts students and 15 marks for Science students.

PAPER 1- MICRO ECONOMIC THEORY
Section — A '

Nature and scope of Economics, Methodology: Micro and Macro Economics, St}atic.and
Dynamic analysis, Positive and Normative Economics. ' :

Theory of Consumer Behavior: Utility Analysis, Indifference Curve Analysis:
Consumer’s Equilibrium, Price, Substitution and Income Effects, Normal, Inferior and
Giffen Goods. Law of Demand and the Demand Curve. Elasticity of Demand: Price,
Income and Cross Elasticity, Arc and Point Elasticity, Relationship between Elasticity,
AR, MR and TR. Factors affecting Price Elasticity of Demand. Substitute and
Complementary Goods, Consumer’s Surplus. '

, Section- B .
Production Function: Law of Variable Proportions, Three Stages of Production Function,
Law of Returns to Scale. Iso-quant and Iso —Cost, Optimum Factor Combination. Theory
of Cost: Short-run and Long- Run Cost Curves. Market Structures: Determination of Price
and Output in the Short and Long Run Cost Curves. Market Structures: Determination of
Price and Output in the Short and Long Run under Perfect Competition, Monopoly,
Discriminating Monopoly, Monopolistic Competition, Excess Capacity.

Section — C

Theory of Distribution, Marginal Productivity Theory, Factor Pricing Under Perfect and
Imperfect Competition in Labor Market, Ricardian Theory of Rent, Modern Theory of
Rent and Quasi-rent. Theory of Interest: Classical and Liquidity Preference, Theory of
Profit, Risk and Uncertainty. ) } ( Qr;;; "
Dy. Registrar (Academic-1)
Z,q . ‘ University of Rajasthan
Jaipur



SYUADUS » B.OC. FaAr-1

Books Recommended:

1. Lipsey and Crystal : Economics 13ed, Oxford University Press.

2. Karl E. Case, Ray C. Fair and Sharon Oster, Principles of Economics 9" Edition,
Pearson Education Inc.

3. Hal R. Varian : Intermediate Microeconomics WW Norton and Co. Fifth Edition.

4. D. Salvatore: Micro Economics, Harper Collins, 1991.

5. HL. Ahuja: Advanced Economic Theory, S. Chand and Company, New Delhi.
(English & Hindi).

6. AR TRRMAGIARE feme, PRIgHSH, TIGR |

Reference Books :

1. R.H. Leftwitch : Price System and Resource Allocation, Holt, Reinhart and Winston;
3" Edition.

2. Samuelson and Nordhaus: Economics, McGraw Hill/Irwin; Latest Edition.

3. J.P. Gould and C.E Ferguson: Micro Economic Theory revised By, J.P
Gould and E.P. Lazer, All India Traveller Book Seller, Delhi.

Paper — II Indian Economy
Section-A

Basic Features and Present Position of Indian Economy, Natural Resources,

Population: Demographic Features and Major trends, Concept of Population Dividend,
Population Policy, Human Resource Development. National Income in india: trends and
composition. Agriculture: Role and Importance of Agriculture in the Indian Economy,
Land Reforms, Growth of Modern Inputs :

Irrigation, HY'V, Fertilizers. Institutional Credit, Microfinance, Marketing of Agricultural
Goods Support Price, Concept of Crop Insurance, Food Security.

Section- B
Industry: Role. Strategy and Challenges, Growth of MSMEs, Public and Private Sector
Industries. Industrial Finance, Industrial Policy of 1991, New Policy Initiatives for
Industrial Development. New Economic Policy and Disinvestment, Foreign direct
investment, Services Sector in India: IT, Education and Health.

Foreign Trade: Size, Composition and Direction; Recent trends, Foreign Trade Policy.

Section-C
Planning in India: Objectives and Achievements, NITI Aayog, National Development
Agenda, Problems Of Poverty; Unemployment, Inflation And Regional Inequalities; Rural
Development programmesand Policy; Sectoral Reforms in Infrastructure after 1991.

Books Recommended :

1. Rudra Datt and K.P.MSundaram: Indian Ecomony (Hindi & English), S. Chand,

New Delhi.

2. SK. Mishra and V.K. Pure: Indian Economy, Himalaya Publishing House, New
Delhi.
AN. Agarwal: Indian Economy, Vikas Publishing Co., New Delhi.
LaxminarayanNathuramka: BhartiyaArthvvyavastha, Ramesh Book Depot, Jaipur.
Uma Kapila, Indian Economy since Independence, Academic Foundations.
Government of Indian; Economic Survey (Hindi& English.) 0§ (/

Dy. Registrar (Academic-l)
50 University of Rajasthan
’ Jaipur
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Syllabus : B.>c. Part-1

8. GEOGRAPHY

B.Sc. Part-1
Scheme of Examination
Faculty Min. Pass Marks : Max. Marks
Arts/Social Science 72 200
Science 54 150
Paper 1 Physical Geography Arts 75
Science 50
Paper II Geography of Rajasthan Arts 75
Science 50
Practical 18 Arts 50
Science

Notes

. Students are permitted to use the stencils, simple calculator and log tables wherever

needed in both theory and practical examinations. Each theory paper will have a
teaching of hours per week.

2. There will be a common paper for Arts and Science.

~

Q.1 will be compulsory and will cover the entire course of the paper.
Q. No. 1 of 20% marks of the maximum marks be set in two parts.

(a) Part (a) will have ten items for locating on a map (to be supplied by
examination centre) carrying 10% marks of the maximum marks and candidate
shall attempt any five items.

(b) Part (b) will have 10 short answer questions carrying 10% marks and candidate
shall attempt any five items.

Remaining 9 questions carrying equal marks will be set with three questions from
each section of the syllabus.

Candidate will attempt 5 questions in all including question No. 1 selecting at least
one question from each section.

Practical examination will be conducted by the Board of Examiners.

The Candidate will have to pass in theory and practical separately

The non collegiate candidate will have to attend a practical training camp of 48
hours at a college affiliated to the University of Rajasthan, Jaipur notified by the
University from time to time in which Geography subject is taught on payment of
fee fixed by the University. The candidates appearing at examination from any
examination centre located in Jaipur City will attend the practical camp at the
University Post Graduate Department on payment of fee fixed by the University.
The candidate will procure Certificate of successful completion of practical
training camp from the College/ Department of Geography and produce the same

at the of practical examinations.
.
Py (Te
A
Dy. Registrar (Academic-I)
University of Rajasthan
Jaipur
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Syllabus : B.Sc. Part-1
Paper 1: Physical Geography
Section A

Definition, scope and development of physical geography, geological history of the Earth;
zoning of Earth’s interior rocks, origin of continents and oceans; continental drift theory
and plate tectonics; concept of isostasy; view of Airy, Pratt , Joly and Holmes, Earth
movements epeirogenic and orogenic; mountain building theories; kober , Jeffreys, Daly,
Joly and Homes and plate tectonics; denudation, cycle of erosion; views of W.M. Davis
and W. Penck , erosional and depositional topographies; river, underground water, glacier,
wind and oceanic waves.
Section B

Composition and structure of the atmosphere, insolation , air temperature, air pressure,
pressure belts and planetary winds, monsoon and local winds, humidity, classification of
clouds and precipitation, air masses, fronts and cvclones: tropical and temperate,
classification, of the word climates: Koppen and Thorthwaite , general climate
classification.

Section C

Surface configuration of oceans bottom: Pacific , Atlantic and Indian Ocean deposits,
horizontal and vertical temperature of oceans, oceanic salinity, tides, oceanic waves and
currents, coral reefs and their origin; views of Darwin and Dana , W.M. Davis, Murray,
classification of marine resources, biomes and its components, ecosystems; plant
ommunity and animal kingdom, biomes: equatorial rainforest, monsoon, savanna and
temperate grasslands.

Recommended Reading:

e, 4t EIARIAE, T 2005, HIfAE e (Siaqved. |igd) | wani! gfaser, AR6 |
AT, W, 2012, A TN | o9 gfeaaerd, 78 faeei |

T, DT, 2012 : WIS P | AR ufeddera, Avs |

Husain, M 2001, Fundamentals of Physical Geography. Rawat Publication, Jaipur.

Hess, D . 2012: Physical Geography: A Landscape Appriciation.PHI Learning Private
Limited, New Delhi, Mckmight’s Pevtt Edition.

KXKhullar, D.R. 2012; Physical Geography, Kalyani Publishers, New Delhi

g, wfaw, 2005 : Y—argfA fawm | a1 Afeader, aRIoTH |

¥, |fdw=,2011 : AIfd® A &7 F@EY | TN GRIDB HI¥, FATBMEIT |

Trf, O, O, TA.UA.YTS 5T, oIR. U, 2008 : TR e | dorRlld R S |
Sharma, R.C. and Vatal M. 1999. Oceanography for Geographers. Chaitanya Publishing
House, Allahbad.

Strahler, A. N. and Strahler, A. H. 1989: Elements of Physical Geography. John wiley &
Sons, New York. |
Tikkha, R.N. 1999: Physical Geography. Kedar Nath Ram Nath & C., Meerut.

Dy. Registrar (Academic-I)
52. Univegsisy of Rajasthan

Jaipur



Syllabus : B.Sc. Part-1
Paper II : Geography of Rajasthan

‘Section A

Physical aspects of Rajasthan: Geological structure, relief, climate, drought, drainage,
natural vegetation. Environmental pollution causes and types: desertification, soils, soil
erosion and conversion: availability, problems and conservation of water resources.

Section B

Mineral resources distribution and production; Power and energy resources : distribution
and production (hydro- electricity, coal, petroleum, solar energy and bio-energy) irrigation
sources, irrigation intensity, crop wise irrigation, quality of irrigation, water problems,
irrigation projects : detailed study of Indira Gandhi canal project , Chambal valley project,
Mahi Bajaj Sagar projects on physical and socio- economic aspects, agriculture:
development under five year plans, problems of agriculture development, general land
use, live — stock and dairy development programme, minerals.

Industries: Textile, sugar cement, marbel and grantile, fertilizer, zinc and copper smelting.
Transport & trade. development of tourism, desrt development programme, tribal areas
development programme, Aravali hill development programme.

Section C

Cultural and develcpment aspets: population — number, growth, distribution and density,
rural and urban, male and female population, literacy status, occupational structure,
schedule castes and schedule tribes, population problems, study of bhil, meena, garasia.
Settlément pattern : types of settlements, building materials and house types in Rajasthan
with examples, factors affecting settlement.

Recommended Reading:
Bhalla, L.R. 1996-97: Geography of Rajasthan. Kuldeep Publication, Jaipur.

Gujar, R.K. 1992: Geography of Indira Gandhi Canal. Rajasthan Hindi Granth Academiy
Lodha, R.& Maheshwari, D. 2001: Geography of Rajasthan. Shahitya Bhawan
Publication, Hospitz] Road, Agra.

Mishra, V.C. 1967 Geography of Rajasthan, National book trust of India, New Delhi.
TIYRIAHT, TI.QA. 2012,13 © JORAT BT JfARAT | Pield F ESH, SAR |
HIEaTd, T8 2012 NIORATH BT WIS | Hletol g BISH, SIAYX |
Singh, R.L. 1971(ed) India A Regional Geography NGSI. Varanasi.

Attar Singh. 1992: Flood Prone Areas of India. A viskar Publisher Jaipur
Sharma H.S. and M.L, Sharma 2014: Geography of Rajasthan. Panchcil Publisher, Jaipur.

Dy. Registrar (Academic-I)
53. University of Rajasthan
Jaipur
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Practicals
Min. Pass Marks: 32 ' Max. Marks: 80
Bifurcation of Marks Tim'e
Written Test 40 3hrs
Field survey and viva voce 15+5 2" hrs
Record and viva voce 15+5
Total Marks 80

N.B.1. There shall be 6 questions in written test selecting at least two questions from each
section. Candidates are required to attempt 3 questions secting 1 question from each
section . All question carry equal marks. Each practical batch of 30 students will be
allotted a teaching of 4 hrs per week for practicals.

Section A
The nature and scope of cartography, classification of maps, scales (plain, diagonal,
comparative, vernier). Methods of showing relief, hachures, hill shading contours,
Profiles- serial, longitudinal, transverse, superimposed, composite, projected and their use
in landform study.

Section B

Enlargement and reduction of maps, use of pantograph, representation of temperature,
pressure and rainfall data, use of line and bar graphs, isotherms, isobars and isohytes,
construction and significance of climograph, hythergraph and climatograph.

Section C
Study and interpretation of weather maps of India (Particularly July and January)
Prismatic Compass survey: equipments, methods of measurement of bearing, correction
of bearings record of survey closing error and its corrections.
Recommended Readings:
Monkhouse, F.J. and Wilkinson, F.J. 1985 : Maps and Diagrams. Methuen. London.
Raisz, E. 1962. General Cartography. John Wiley and Sons, New York. 5™ edition.
Sarkar, AK. 1997: Practical Geography: A Systematic Approach. Orient Longman,
Kolkata.
Singh, R.L. and Singh Rana P.B. 1991. Elements of Practical Geography. Kalyani
Publishers. New Delhi. .
Singh L. R. 2006: Fundamentals of Practical Geography, Sharda Pustak Bhawan,
Allahbad.
T 99). 2012, WRNATG S | AN dfedeerd, 3RS |

o=
Al ai—
Dy. Registrar (Academic-I)
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Syllabus : B.5c. Pert-7

o 9. STATISTICS
Scheme: Duration Max Marks Min. Pass Marks
Sc. Arts Sc.
Paper-I 3 hrs. 50 - 65 1‘8
Paper-1I - 3 hrs. 50 65 @ 18"
Practical 3 hrs. 50 .- 70 18
Total 150 200 54

Nate In each question paper, {0 (’ten) questions’ will be ‘séf havmg

all, taking #6t mere than one -from: éaeh unit.

Paper- 1 Pmbabxhty Theory . « @ ety

Cenditional Probability. Bayes Fheoferrr and its’ Apﬁhc&tmms (&i

Umt 11. Random Variable: De‘fmtzen with tHhustrations, Types
»f Random Variables. Probability Wfass ‘Function, ‘Probability Den
ity Function. Distribution Funetion «and-its properties. Joint Prob-
bmty Distribution, Marginal and Cendifional: Probabiiity Distribu-

lons and density functions (€éntinudus and- Discrete Cases).
hebychev's Inequality and its applications.- ) 18 hours

Unit II1. Mathematical Expectation: Expectation of a random
riable and its simple properties. Addition and Multiplication Theo-

s of Fxpectation. Couditional Expectation. Definition of Vari-

e and Covariance and properties. Raw and Central Moments :

Unit 1Y, Univarinic Diserete Distributicus and their prope:-
\ Hecnoaiin Disirtbution, Bimomial Distribution, Poisson Dis :n"')g

(o verr e i Lipstiop. u}g‘) 5\“ l STIORITSIRTITE trie and \!

gl Dntabinion 55. ‘o

ment Generating Function and their properties. 18 hours ¢

2 {two) from each unit. Candidates have to: answer five qUeSﬁons m :

Unit L «Important eoncepts. oF “waﬁbﬂﬁy R’andom eXperr-
ment: Trial, Events and their types. Définitiohs of prdbab}hty S
cple point and-sample space.  Axiomatic Approach-of Prebabrhty and -
its properties. Addition and Muiktiplicatior theerems: of probabﬂfty'“ |

ple Problems Only). " 18 hourt 7

Acr o
(At 1
::\‘»‘i ?3\39"



S

H
-

P

Univeristy of Rajaytkﬁn

{}uit V. Unjyariate Continuous Distributions and their
P#‘r}p‘erﬁes : Rectangular Distribution, Normal Distribution Idea of
Exponential Distripution, Cauchy Distribution, Gamma Distribution,
Beta Distribution. 1.8' ‘h ours‘

References
1. Bhatt, B.R. Snvenkatrmnana, T and Rao Madhav& K. S (1997)-

. Statistics : A Beginner’s Text, Vol. II, New Age Intemamonal
(P) Ltd., Nevy Delhi.
2. Goon A. ’\J , Gupta ML.K., Das Gupta B. (1991) Fundamentals
of Stanstlcs Vol. T & 10, World Press, Caleatta, .
3. Kapoor VK. & Gupta S.C. : Pundamentalsof. Mathemamal
Statistics, Sultan Chand and Sons, Néw-Belif.
" 4. Mood AM., Graybill F. A, andiBees:D:C.° (L974) xhltroductxon-
‘to the Theory of Statistic, McGraw: Hill. - : s

| - Addxtmnal References

1. Hoel BF. (1971): ﬁlﬁ‘oducuomto Mathemaﬁcal Statlstxcs A‘Sla-._« oy

Pubhsb.mg Houyse. ‘ o
2. David, S (1996) : Elementary Probabxhty Onford Press. = . -
3. Cooke, Cramer and Clarke : Baslc ‘itat&stxea} Computing, -
Chapman and Hall.

4 Meyer P.L (1970) : Introductory Probabihty -and- Statistical
Applications. Addison Wesley - ,

Paper 1 : Descriptive Statistics 7+ . :
Unit 1. Types and Presentation of Datz& Concepts of a
statistical population and data. Qualitative and Quantitative data; - -5
discrete and continuous data; frequency &ﬁd-non-:ﬁ-'cquency data.
Geographical & Chronological Data. ‘Primary Data and Secondary

“Data. Tabular presentation of data-Construction of tables, Types of _

tables. Frequency distribution - Discrete, grouped, continuous and;,
cummulative. Graphical prccntanon of data-Histogram, frequency! -

polygon, frequency curve and ogives. 18 hours oY G
R A R
U(H’ ” c}‘ltlﬁtlcu (1”“1 .) UA Qua]lf.ltd(la» ()”r’\ N {)lfﬂ:(\‘n{ ! :}‘5 SE&g;\-
" \_’\. ! B
tyes of scales-nomnd, ““‘“11[ intervals aid ratio, Univarane {ain- Q«f&"@q;\\ ‘

Mesure s of cons b feadeney B persion, voiieyly anddats Conoiiat,

.5‘6
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Syllabus : B Se. Part-

mn}aata. Absolute and relative measures of skewness and kurtosis
based on quantiles and moments. Sheppard’s Correction for moments

(without Proof). - 18 hours

Unit 11, Curve fitting and Theory of Attributes : Pr G
least squares, fitting of straight line, pavabola and curves redn 6151&?&) -
straight linie (exponential and power curve). .Class: frequency; orderef -
a class frequency, ultimate class frequency, consistency of ‘data,
independence and association of.attzibutes. Various measures of - ...~
association. ey 18 hours:

Ynit IV. Statistical Analyszs of ’Bmsmte Braba ;- €orrefatxonv.;-}_ R

-analysis-seatter diagram, Karl-e
-itswproperties. Correlation-of bivariatesfreq .eydxsmbuﬁon’ Spearman
rank correlation. Regression analysxsféfi}mag» of rcngSSIOD lingsi- < .-
regression coefficients and their pmpemes e - 18 shoprs 55

‘Unit V. Finite Differences : xsE &,V their relatiohshipis:
and properties, factorial notation, Dx&’ergﬁee stable-and fundamental
theorem of finite differences. Estimation-of onesand two- missing tmz?
meaning of interpolation and extrapolation: Newton’s forward ‘and-
backward formulac-for equal mtervals Lagrange’s Formula aud-
mxmenu\} problems. . L 18 hours

Referenccs
1. Bhatt B.R. Srwenkatramanna T and Rao Madhava K.S.

(1997) : Statistics : A Beginner’s Text, Vol. II, New Age
International (P) Ltd., New Delhi. '

2. Croxton F.E., Cowden D.J. and Kelin S (1973) : Applied Generat
Statistics, Prentice Hall of India, New Delhi.

3. Goon A M., Gupta M.K., Das Gupta B. (1991) : medamentgds
of Statistics, Vol. I & II, World Press, Calcutta. P

e&)fs cecfiisientiofcorelatfoniandy = v

4. Kapoor VK' & Gupta S.C. : Fundamentals of \ﬂathemat.cd | : \Qéy
W

Statistice. Sultan Chand and Som N. Delhi. OA s
. . o o - 4 Q%X '\.c'n y
S CGupta 50 Statis tical Methods. Sultan Chand and Sons, Al qe
ne?, ﬁ;‘\f&

el
o Flharee DM Fundaimentals of Siagnes
— 7
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Nagar K.N. : Sankhyaki Ke Mool Tatva (Hindi), Minakshi
Prakashan Mandir, Merrut.

Johnson R.A. : Miller and Freund’s Probability and Staff“ ics

for Engineers. PI-H £

Saxena H.C. : Finite Differences and Numcncal Analysrs S.

Chand & Co.

Additional References -

. 1\

2

Paper III. Practical Paper :

1.

AR ol

10.
L1

Anderson T.W. and Sclove S.L. (1978} An Introduotlon to the
Statistical Analysis of Data. Houghton Miffin-Co: -

NMood A.M. Gfaybx}}F A, andBet:&*E:C ("}974) Introducnom
to the Theory of ‘Stanstxcs Mc.z"-ﬁj 8| T -
Spiegel M.R. (1967) : Theory & P;oblems of Statxstxcs
Schaum’s Pubhshmg Sencs 2 R

Exercise on mathematical expectatxens -and ﬁndmg
Variance, Skewness and kurtosu of Univariate- probabx}]zy

distributions. ‘
Fitting standarc: univariate disctcté_fazmd, CORtINuOUS probabﬂity.f

distributions. |
Computation for marginal and"- Condmenal Distributions.

.- Presentation of data through Frequeney-Table, andGraphs:- -

Calculation of Measures of ‘Central tendency, Bisperston;
Moments and Skewness and Kurtosis: :
Computation of Correlation Coemcxent of bivariate data and
bivariate frequency distribution table.
Regression of two variables. :
Fitling of curves by the least square method.
Computation of-Spearman’s rank correlation. B
Construction of Difference table. | L T
}2 =

Inicipolation Prablems based on Newton and Langraige's m‘f
‘ )
ol :

!vy ‘ 'u‘

58. °‘Y§§ﬁ
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€ X : Syllabus : B.Sc. Part-I » 65
10. APPLIED STATISTICS o
Scheme: Duration  Max & iarks Min. PassM g@
Se. Arts  Sc.  Arts! %

Paper- 1 3 hrs, .50 85 18 24
Paper-1I Jhrs. - 50 &5 18 24
Paper-[ll (Practical) 3 hrs. 50 A 18 25

Total | 150 200 54 72

Note: In each question paper, 1¢ (Ten]) questmns will be set havmg

2 (Two) from each unit. Cypdidags have to answer five ques-

tions - all taking not more than oite’ from each unit,

4.

Raper 1 : Probability Theory— -
Unit T: Functional relationship between two variables, Polyno~

iials, exponential logrithmic & Biniosifal finctions and their expan:
sions. Infinitesimal quantity. Idea of Pétmitation ard combiration; -
Netion of limits. Rules for finding limits. Continuity, Differeatiakia

Coefficient and its physical interpretation-as a rate measure. Stant

ard results for differential coefficients of ¥*, ¢*, log x etc. (without - - =~
proof). Rules for differentiation of ‘sum, difference, product and

quotient and function of a function (Without proof). 18 hours

Unit I1. Maxima and Minima. {ntegral Calculus: Definition and

meaning of integration. General laws of integration, Integration of a:*-

continuous function. Definite integrativn, | 18 hours

Unit II1. Important Concepts of Probability: Random Ex- -

- periment, Trial, Events and their types. Classical and Statistical Jefi- -
nitions of Probability. Sample point a@#td sample space. Axiomatic™

Approach to Probability and its properties. Addition and Multiplica-

tion theorems of probability. Conditiogs! Probability. Baye's Theo- i {}is

rem and its Applications (Simple Proffems only). Chebychev's In- . |

equality and its applications. '8 hours

|

\ Unit TV. Random Variable: Probrbility Mass Function, Pron-

wility Density vanclion: Distribution Fonctiens fomt Probability

Yistrihute g, Mavinab ot Conditional Probylytity dnGibntion (Con

Pnotie el DM e T e A9 N {3 houra

A -




‘d\" « .

Unit V. Mathematical Expectation : Expectation of a
random Variable and its properties. Addition and Multiplication
Theorems of Expectation. Conditional Expectation. Definition
of Variance and Covariance, Moments, -Skewness-and-Kurtosis.
Moment Generating Functions and their stmple. properties, .
Definitions of Binomial Distritiution, Poisson Dnstnbutmn,;,
Nosmal Distribution, Gamma Distribution, Beéta Dlstxbutron &

. ‘S;thel_ﬁ_mean’ Variance & mfg IR S 18 hours

‘References
l. Bhatt B.R. Snvenkatramanna T and Rao Madhava K.S.

(1997) : Statistics : ABegmnersText Vol I New Age -
International (P) Ltd. ,

2. Goon A.M:., Gupta M K., Das Gupta B. (1991)":
Fundamentals of Statistics, Vol. 1 &. H, World Préss,
Kolkata.

3. Kapoor VK. & Gupta S.C. : Fundamentalsof Mathemaucal
Statistics, Sultan Chand and Sons, New Bethi. IR

4, Mood A.M. Graybill F.A. Boes D.C. (1974) : Introductlon‘_ I
to the theory of statistics, McGraw Hill. 8

Additional References : oo ,:
| Hoel P.G. (1971).: An Introductton to 1 athemancal

Statistics, Asia Publishing House.

2. Dawvid S. (1996) Elementary Probability., Oxford Press.

3. Cooke, Cramer and Clarke : Basic Statistical Computing,
Chapman and Hall.

4. Meyer PL. (1970) : Introductory Probabzlxty and Statistical
Applications. Addison Wesley.

-

Paper II : Descriptive Statistics (@ /
(The course contents are saine as that of Subject-Statistics) ‘ \4“
> » . > ‘ Q(B ﬁg@-‘q’\c\ Ao
Paper HL . Practical Paper T A.Y}M&&\
i The course conteats are same as that of subject-Statistics) ?i;,ﬁfyx\‘f“
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11. PSYCHOLOGY

B.Sc. Part-I
SCHEME OF EXAMINATION:
Faculty Max. Marks Min. Passing Marks
Arts 200 72 (Th.54 Pr.18)
Science 150 54 (Th.36 Pr. 18)
Paper Nomenclature Duration Max. Marks
Arts Science
I Basic Psychological Processes 3 Hrs. 75 50
II Social Psychology 3 Hrs. 75 50
I Practical 3 Hrs. 50 50
NOTE:-

1. There will be three papers in Psycholoéy. Each paper will be of 3 hours. There will
be a common paper for Arts and Science. In I and II Papers there will be 3 Sections
A, B and C and will cover the entire course content of the paper.

Section-A  Will contain 10 questions of 20 words each. Each question will be of 1.5

Section-B

Section-C

marks for Arts students and 1 mark for Science students. Thus, Part-A will
be of 15 marks for Arts students and of 10 marks for Science students.

Will contain 7 questions of 50 words each, out of which students are
required to attempt 5 questions. Each question will be of 3 marks for Arts
students and of 2marks for Science students. Thus, Part-B will be of 15
marks for Arts student and of 10 marks for Science students.

Will contain 3 long questions each with internal choice. Each question
will be of 15 marks for Arts students and 10 marks for Science students.
Thus, Part-C will be of 45 marks for Arts students and 30 marks for
Science students.

For clarification the distribution of marks is tabulated as below:-

ARTS
Section No. of Questions Marks Total
A 10 1.5 15
B 5 (Outof 7) 03 15
C 3 (With internal choice) 15 45
Total Marks 75

i [0
Dy. Registrar (Ac:;demic-I)
Gl Unives)i/tyvof Rajasthan

Jaipur
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SCIENCE
Section No. of Questions Marks Total
A 10 01 10
B 5 (Out of 7) 02 1
C 3 (With internal choice) 10 45
Total Marks 75

Paper I - Basic Psychological Processes

Section-A
Introduction: Definition and Goals of Psychology; History- Structuralism,
Functionalism, Behaviorism, Gestalt and Psychoanalysis; Modern Perspectives-
Biological, Psychodynamic, Behavioral, Cognitive, Humanistic, Evolutionary and
Socio-cultural; Methods- Observation, Case Study, Surveys and Experimental.

Biological Basis of Behavior: The Nervous System-Structure and Functions of
Neuron. Structure and Functions of Central Nervous System and Peripheral
Nervous System

Sensation and Perception: Sensation- Meaning, Sensory Receptors, Sensory
Thresholds, Habituation and Sensory Adaptation. Perception- Meaning,
Constancies- Size, Shape and Brightness, Gestalt Principles, Factors Influencing
Perception.

Section-B

Learning: Definition and Theories- Classical Conditioning, Operant Conditioning,
Cognitive Learning, Observational Learning.

Memory: Definition; Encoding, Storage and Retrieval Processes; Models- Level of
Processing, Parallel Distributed Processing and Information Processing- Sensory,
Short Term and Long Term Memory; Forgetting- Nature and Causes.

Motivation and Emotion: Motivation - Meaning and Approaches- Instinct, Drive—
reduction,

Arousal, Incentive and Humanistic. Emotion- Elements: Physiology, Expression
and Subjective Experience; Theories- Cannon-Bard, James-Lange, Schachter-
Singer, Opponent-Process.

Section-C

Cognition: Thinking- Mental Imagery and Concepts; Problem Solving- Trial and
Error, Algorithms, Heuristics, Insight; Barriers to Problem Solving.

Intelligence: Definition and Theories- Spearman, Guilford, Cattell, Sternberg,
Gardner; Meaning of 1Q; Intelligence Tests.

Personality: Definition; Type Theories and Trait Theories - Allport, Cattell,
McCrae and Costa; Personality Assessment- Self-report Inventories, Projective
Tests and Behavioural Assessments.

Books Recommended:

Baron, R.A. & Misra, G. (2015). Psychology. New Delhi: Pearson Education India.

N e
Py [
Dy. Registrar (Academic-I)
G2 Univergsity of Rajasthan
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Gerrig, R.J., Zimbardo, P.G., Svartal, F., Brennen, T., Donaldson, R. & Archer, T.
(2013). Psychology and Life. New Delhi: Pearson Education India.

Ciccarelli, S.K., White, J. N. & Misra, G. (2017). Psychology. New Delhi: Pearson
Education India.

8. IrEUHAR (2017), AMYFAFEAFIANATE, T3 Ree! : ANATATTRYIR |

Paper II - Social Psychology
Section-A

. Introduction: Meaning, Nature, Scope and Goals of Social Psychology. Methods

of Social Psychology: Experimental and Non-Experimental Methods.

Social Perception and Person Perception: Social Perception- Meaning and Nature;
Perceptual

Defense, Perceptual Accentuation and Subliminal Perception. Person Perception:
Meaning and Nature, Role of Non-verbal Cues; Perceivers’ Characteristics and
Role of Ongoing Interaction.

Attitudes: Nature, Functions, Formation, Change and Measurement.

Section-B
Prejudice and Discrimination: Nature and Origin; Reduction of Prejudice and
Discrimination.
Interpersonal Attraction: Proximity and Affective basis, Acquaintance and Need to
Affiliate; Effects of Observable Characteristics, Similarity and Mutual liking,
Leadership: Definition and Functions; Types of Leadership. Trait, Situational and
Contingency Approaches.

Section-C

Communication: Meaning, Nature and Types: Verbal and Non-verbal; Barriers in
Communication.

Pro-Social Behavior: Personal, Situational and Socio-Cultural Determinants.
Explaining Pro-

Social Behavior: Empathy, Altruism Hypothesis, Negative-State Relief Model,
Emphatic-Joy Hypothesis and Genetic-Determinism Model.

Aggression and Social Problems: Aggression- Theories, Determinants, Prevention
and Control; Social Problems —~Meaning and Nature; Types of Social Problems -
Poverty, Deprivation, Population Explosion, Economic Development; Solutions to
Social Problems.

Books Recommended :

Baron, R.A., Branscombe, N.R., Byme, D. & Bhardwaj, G. (2012). Fundamentals
of Social Psychology, Noida: Dorling Kindersley South Asia.

Branscombe, N.R. & Baron, R.A. (2018). Social Psychology. Noida :Pearson India
Education.

Myers, D.G. (1994). Exploring Social Psychology. New York: McGraw Hill
IGUTHARNE, (2002), AATSTHANISTAD GURT, A TeTAaRATET,
S

Dy. Registrar 1‘A7\’/c'édemic-l)
/ Universjty of Rajasthan
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Practical

Human Maze Learning
Measurement of Intelligence (Performance Test)

Experiment of Memory(Meaningful and Non-sense Syllables through Memory

Drum)
Experiment on Figure Ground Reversal

Measurement of Emotions by Facial Expression

Measurement of Attitude
Measurement of leadership
Measurement of Aggression

Measurement of Altruism

Assessment of Social Support

|

Dy. Registrar (Academic-I)

University of Rajasthan
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Min.Pass Marks : 36

S Max.Marks : 109 |
Part-1 3 Bbrs. duration Max.Marks : 23 10
Part-11 x 3 hrs. duration Max.Miarks @ 22 >

Part-III 3 hrs. dutation Max.Marks :
Practieal |

Min. Pass Mavks : 18 8 hrs. duration
Paper-I-Circuit Analysis
Note : The paper will be divided into five units. Two questions

will be set from each unit. Five questions are to be attempt;ad <é )
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Max.Marks : 58
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N—

" ‘{}.3 tandidates are required to attempt one question from each unit.
Max. varks : 33 - Time : 3 hrs,

Unit-I
Difference between linear and non-linear devices. Resisfinds =
and inductance their types and behavxour with D C. and'A.C. SOu i"sz,,-

colour codes.
Transient growth and decay of current in L-R circuit and time

constant. Measurement*@f induetance by Rayleigh's method.

| © UnitIn
| Capacitance-. théir types. on-the basis of size and medium apd =~
behavieur with D.C. sauzee, colour'codes. Chargmg and dxscharg(ng’

of capacttance through resistance.
Measurement of -high-tesistance by }eakage rcthod. Behavioyr

of serivs .and parallel L-C-R Cireuit with D.C.-and A.C. sources,
Phaser diagrams ard coneept of j operator.

’ Unit-111 ‘
Network definitions. Constant voltage and" comstant cufréf AT
sources. Kirchhofs law's and. apphcatmns Mesh and node circait Y
analysis. . |
Reduction of a complicated circuit into T and n equivalent, ]
conversion between T and n r‘euﬁguréticns “Two port analysis, its h, i
y and z parameters. Actions eqmvalent of Z-pbrr network input and ﬁ
output impedances '
Unit-IV
- Superposition theorem, Reciprocity theorem. Thevenin theorem,
Maximum power transfer theorem, coupled cricuits, mutually induc-
tively coupled circuit, reflected impedarice Q; xmpedanc,c Q) match-

Ing.

Unit-V
Coneept of filters, Low, -high, band pass and band elimination

Tty Modeiieed Blters, foand wenahonration of Alteis Coaseodipe

ctile s hort connand op e ampediniggs . Doy co

Aty e Ealer £6.
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4 Fourier analysis of periodic wave. Analysis of square, triangular
wave forms. Analysis of output wave forms of half and full wave
rectifiers. Experimental determination of the Foyrier components of

a square wave.

Reference :
. Hand Book of electronics by Gupta & Kumar.

2. Basic Electronics by Bernard Grov.

Paper-II Semiconducting and Opoto electronic devices
" ‘Note: The paper will be divided into five units. Two questions wilt
be set from each unit. Five questions are to be attempted in all. The
eandidates are required to artempt one question from: each unit.

“Mhax. Marks: 33 S  Time : 3 brs.

T T Um’t-]

Metal, insulators and sem ic:onductors';'«intr_insic's‘emiccmd‘u‘ctOrsi
-mobHity and conductivity, exn‘insic“semiconduetor '(N‘-type and- P-
type), Physical concepts of carrter-concentration, carrier. life tinte,
diffusion, continuity equation and hall effect. ..

Dipolar space charge region and potential barrier, voltage and.|,.:
current equation, forward and reverse bias characteristics, PC and

AC resistance.

- Unit-I7
Transistor fabrication, N-P-N and P-N-P transistors, CB, CE
antd CC configurations o, 3 and v gains. Z, Y and h equivalents of
transistors in various configurations (both in static and dynamic
equivalents), characteristics of transistors in various configurations,

AC and DC load hne. -
Unit-IT1
Transistor parameters and factors effecting the transistor param-
eters. Transistor as an amplifier, comparison among three transistor
amplifier configurations (single stage). Amplifier and its graphical
inalysis.
, Unit-1V o
Field offeet transistors (FET), Junction Field Effect Transistor - b8 b
JIFET) and MOSEET, Uni-junction trapsistors (LJT) : construction - 0%t \
rorking and their characterisics. '
{nit-3
paived diode asd thess chapaeten s, phota

3

Varta fod drife,
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.c Wuetivity cell, P-N photodiodes, PIN photodicdes, avalanche photo

diodes, simple applications of photodiodes, photo voltaic effect, so-
lar cell LED, photo-multiplier tubes.

Reference Books .
I. Hand book of electronics by Gupta and Kumar.

2. Applied electronics by G.K. Mithal.
3. Engineering electronics by Ryder.

Paper-X{1 Digital Computer Electronics
Note : The paper will-be divided into*five units. Two question wilt
be set from each unit. Five questions-are'to’be attempted in all. The
candidates are required to attempt one: questxon from-each unit.
Max. Marks : 34 ‘ Time : 3 hrs.
Unit-!

Number system,—Introduction.to digital computer-Number-sys-
tems-decimal, binary, octal, hexa-decimal and their inter converstar,
signed binary numnbers, -binary arithestic addition, ‘'subtraction  mul-
tiplication and division. Meaning of:bit; nibble, byte,”BCD ‘code; .
Excess three code, ather four bit codes;*five bxt code, gray code ‘= }- »
numeric displays (ASCII code). : LY

Unit-I

Log:c Gates & Boolean Algebra— Meaning of gate, OR, A\ID-
NOT "R NAND Gates and their- truth table. Diode-and TTL
Logic. ..ovs of Boolean Algebra, PeMorgan's theorem, simplifica-
tion of buolean expressions-sun of pmduct method. Algebraic sim-
plification Exclusive or gate.

Unit-ITT _,

A rithmetic and Sequential logic—Introduction to ALY (Ariths
metic Logic Unit), exclusive OR gate, half adder, excess-3 adder,
half and full subtractor, signed binary numbers, z’s compliment adder-

subtractor. Simple conventional circuit designs. ’,
RS flip-flop, flip flop, RST flip flop, D flip flop, J.K. flip flop, ( ({

Schimett trigger.

Unte1v :

Shi ft Register/Bistable multivibrator as binary counter (Elemen: - £ 1.% 7O
tary) shs [t counter, Four bit binary counter, decade counter, gatinig a \ag}’j >

B connter, cing counter, up down counier

A

coute,
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> | Unit-V >
$31 & MSI integrated circuits, magnetic core, Magnetic core
logic, Magnetic memory, Addressing Semi conductor memories, bi
polar, MOS, magnetic drum storage, ROM, PROM, EPROM, RAMS.
Digital clock, Decimal decoder, Seven segment decoder, déﬁz'
matrix decoder. .
Experiments for Practical work -
Note : A candidate has to perform at least sixteen experiments - .
in all taking eight experiments from each section ‘A’ and ‘B”. In
- practical examination, the candidate wifl-be required to pefformi‘two -
‘experiments one from seetion ‘A’ androther “from section *B’:
The distribution of marks will be as fotows : ‘
Time duration : 5.00 hrs. . -Expts (two)-30
(15 for each expt) marks
Viva Voce 10 marks
‘Practical record [0 marks
Total 50 marks

Section-A v
To draw the characteristic curves of transistors (common base)f;;
To study the characteristic of varions-diodes. o
1o study the characteristic of Sofar cell.
To study the characteristic of photodliodes and LED’s.
To study the phase relationship: between voltage and eurrent in
LR circuit.
To study the phase relationship- between voltage and current in’
CR circuit.
To study the phase relationship between voltage and current

LER circuit.
To study the LCR series resonance circuits and find the quality

factor.
To study the LCR parallel resonance circuit.
. To study the Fourier analysis of square wave voltagc

]
2.
3.
4
5

Seclion-B et
. e . . : R ¥
To study the RS ﬂzp flop circuit and vcm‘y its truth table. j
Tostin’, the hatt adder and sunstrasi ?‘{?g‘sm‘{
! ‘13 * o e "c
Veriticatsan of sunerpasition theoren, (nend Rayashe
Virit i o Setion s iearen). 6(} ' »*{HtAH?{UR“
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J7AS Verification of Thevenin theorem.

6.

Verification of DeMorgan’s theorem.
To study the arithmetic logical unit (ALU).
To design AND, OR and NOT logic gates and verify their trych
tables. : o
To designand study 4-bjt up-down - counter. e
To study decoders and encoder. .

70.-
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ADDITIONAL OPTIONAL SUBJECTS

1. Textile Craft
Scheme:
DURATION MAX.MARK MIN.MARK
(i)  Theory: One paper 3Hrs 60 22
(ii)  Practical: One 3Hrs 80 28
(iii) Submission:  Two 60 22

(Theory): Introduction to Textile Craft

el o e

AT I B e

UNIT-1

Introduction to Textiles
Definition of fibre, Properties of textile fibres, Primary & Secondary properties.
Classification of fibres

Production, manufacturing, properties and uses of Natural vegetable fibres-
cotton, linen and jute

Yarn manufacture by Takli and Charkha

UNIT-1I
Warp and Weft, Difference between warp and weft

Handloom, Parts of Handloom
Warp path on Handloom
Motion of Handloom(primary & secondary)

Elementary Weaves(Basic weaves): Plain, Twill, Satin & Sateen

UNIT-III

. Concept of colours, Colour Wheel, Colour schemes, Achromatic &

Monochromatic colours

Dyes and Pigments (colourless dyes)

3. Classification of Dyes

Dyeing of cotton fabric by Tie and Dye process
Fabric finishes- Introduction and Importance, basic finishes- bleaching, scouring,
singeing, mercerising

P/J' [T

Dy. Registrar (Academic-I)
University of Rajasthan
Jaipur
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(Practical):

Samples preparation

(i) Tie and Dye (Marbling, pleating & folding, laheria and bandhej)

(ii) Elementary weaves (plain, twill, satin and sateen) on graph paper

(iii) Primary colour, secondary colour, colour scheme, achromatic & monochromatic
colour

(iv) Hand painting

(v) Stencil Preparation and Painting

Submission:
Develop any two products

(i) Dupatta / scarf/table cover using tie and dye
(ii) Cushion cover or table mats using hand painting or stencil painting

Examination Scheme:

Major Problem: 50 Marks

Tie and dye/ stencil printing / hand painting on a product
Minor Problem: 30 Marks

Preparation of any weave or colour scheme

Reference books :

Dantyagi, S. (2012) Fundamental of Textiles, Orient Blackswan private limited.

Gohl, E. P. G. & Vilensky, L.D. (2005) Textile Science, CBS publishers & distributors
PVT.Ltd. New Delhi

Taggart, W. (1920) Cotton Spinning, London; New York: Macmillen. London

Bannergee, N.N. (1986) Weaving Technology, 9" edition, Textile book house

Dy. Registrar (Academic-I)
University of Rajasthan
F2. Jaipur
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2. GARMENT PRODUCTION & EXPORT
MANAGEMENT
B.Sc. PART -1

PAPER- I: UNDERSTANDING TEXTLES

B.A/B.Com. -M.M. 60 Hrs.3
B.Sc. M.M. 50
OBJECTIVES: -

1. To know different textile fibers & their performances.

2. To gain knowledge on different textiles fiber processes and finishes.
. To become familiar with traditional textiles & embroideries of India.
4. To understand the selection criteria’s of clothes

(OS]

SECTION A: Textile Technology

1. Textile fibers: : General properties of Natural Fibers — Cotton, Wool. Silk,
Regenerated — Rayon, Acetate
Synthetic Fibers — Nylon, Acrylic

2. Fibers to yarn : The basic process involved in making
yarns including blending, carding,
combing, mechanical and chemical spinning

3. Fabric construction :  Weaving: plain, twill, & satin weave

4, Fabric Finishes :  Calendering,
mercerization and tentering

SECTION B : Traditional Textile

5. Woven fabrics : Dacca muslin jamdani, chanderi, brocade
baluchari, kashmiri shawls, doria,
kanjivaram

6. Dyed Fabrics : Bandhe;j, ikat, patola.

7. Printed Fabrics : kalamkari, madhubani

8. Traditional embroideries of India :

a) Kashida of Kashmir

b) Kasuti of Karnataka

¢) Manipuri

d) Chamba rumal of Himachal Pradesh
e) Kantha of Bengal

f) Phulkari of Punjab

g) Chikankari of Uttar Pradesh M {(rou )
v, /'/7

Dy. Registrar (Academic-I)

Univergsity of Rajasthan
le?;ipur
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SECTION -C
SELECTION CRITERIA

9. Selection of suitable fabrics for infants, toddlers, pre- school children, school going
children, adolescents, adults and special needs

10. Buying criteria for readymade garments, definition, origin & evolution of ready to
wear garments

References:
1. Corbman, B. P. (1983). Textiles fibre to fabric. Mc Graw Hill education.
2. Phyllis, G. T., & Billie J. C. (2009). Understanding textile. Pearson publication.
3. Naik, S.D. (1996). Traditional Embroideries of India. APH publishing.
4. Bhatnagar, P. (2009). Traditional Indian costumes and textiles. Abhishek

publication.

Dhantyagi, S. (2012). Fundamentals of textile and their care. Orient Black swan.
Singh, B. Vastra vigyan avam paridhan.

Marjory, J. L. (1966). Introductory textile science. Holt McDougal.

Marjory, J. L. (1976). Essentials of textiles. Holt McDougal.

Jain Ruby and Rathore Girja, Design, Fashion and Garment Production, CBH
publication Jaipur 2019.

O e oy

PAPER -1I
BUSINESS AND GARMENTS INDUSTRIES

B.A/B.Com.-M.M.60 Hrs.- 3
B.Sc.- M.M.50
OBJECTIVES: - To enable students to:-

1. Acquaint with different types of Business ownership.
2. Understand merchandising in Apparel Industries.

3. Understand the garment industry and project planning,.

SECTION A
BASICS OF BUSINESS

1. Meaning and scope of business with special reference to garment export trade in
India

2. The important factors to be considered at the same time of commencement of
business - legal, economical, and social
3. Different types of business-
a) individual organization %' (qg)
Dy. Registra@@-l)

74 Univyersity of Rajasthan
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b) partnership
¢) co-operative
d) public sector
e) company
4. Objectives, importance and utility of book keeping.

SECTION - B
MERCHANDISING THEORY

5. Introduction to fashion merchandising. merchandising planning, scheduling, buying
and evaluation

6. Visual merchandising.
7. Careers in Apparel industries.

SECTION -C
GARMENT INDUSTRY

8. Project planning for garment production unit.
9. Production and storage space, laundry area of garment industry.
10. Site selection for unit

11. Budgeting for garment production unit.

References :
1. Kaplan, S. R. & Anthen A. A. (2014). Management. Darling kindesley Pearson
education.
2. Frings, G.S. (2007). Fashion from concept to consumer. Pearson G edition.

3. Jindal, R. (1998). Handbook of fashion; best drafting techniques. Mittal
publications.

4. AK. Sharma , S. Sharma, R. Nagar, A. Jain, S. A. Bakshi, 2016, Entrepreneurship
and small business management (Hindi) 1% ed. Ajmera Book Company, Jaipur

PRACTICAL -1
BASICS OF GARMENT CONSTRUCTION
B.A./B.Com.- M.M. 80 Hrs. 4

B.Sc. - MLM. 50
OBJECTIVES: - To enable students to:-
Develop skill in understanding all stitching technique.

Develop expertise in basic and traditional embroidery which gives creative,
decorative and ornamental effect on dress. RS

Dy. Registrar (Aﬁiﬂemic-l)
Univg;ity of Rajasthan
75 Jaipur
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Contents

1. Sample making :
Basic seams - Basting (even, uneven) back stitch, blanket)
Hems — visible, invisible
Lace edging — (machine)
Gathers - (machine), darts
Pleats — knife, box, inverted box
Frills one side, two sided
Tucks — pin, cross, shell
Fasteners — hook , press button, shirt button, button hole, loop with button, zip
Plackets — continuous, two piece
Pockets — patch, bound, inseam, kurta
Edge finishing - piping and facings
2. Basic Embroidery stitches :
Chain, stem, running, lazy-dazy, satin, herring- bone, buttonhole, bullion, feather
patch and appliqué work.
3. Make samples of following traditional embroideries :
kashida, kantha, kasuti, phulkari, chamba
Taking body measurements and knowledge of standard measurements from child
to adults '
Examination Scheme:

B.A.\B.COM:-Max Marks:-80
1. Major Problems:-40

2. Minor Problems:-25
Internal:-15

B.Sc:-Max Marks:-50
1. Major Problems:-20
2. Minor Problems:-20

Internal:-10

P;J‘ (,‘E:j

Dy. Registrar (Academic-I)

University of Rajasthan
@—Y?z’lipur
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3 ~ Geology and Mining (- -
Scheme:
fhaory: pMax pagks 100 Minimum Pass Marks 36
Paper i: Physicat Geology and Paleontology 3 nrs duraton Max Marks 50
Paper I: Mineralogy -and Structural Geolegy 3-hrs duratiaon : #ax Marks SO
Practicak{one) ¢ hrs duration Max Marks 50

-Paper I: Physical Geology and Palaeontology

Saegtion - A

Geology: its defiaition-and.score, sub-disciplines.and-eancent ot Eacth System:Suirnce -

tarths As a part of the Sglar Sy-tem, its origin, composition and siructura lnmmmj.afia;

forces.

gin

nak

-

Concept of Plate Tectenigs and “1s application in understanding Earthquakes and volcanoes Mfa"

Oceanic Ridges ond Sea Flgor Spireading.
Mountamn Buininy anff lagsia’ «

Section - 8

weathenng and Frasion. Geological work af nalural agencies like cunminpg water {rivees), wvand

glaciers, groundwater and oceaus, and development of related landforms.

fossils:  Conditions necessar/ fot fossilization, mode ol preservation. their sugnificance in

. H ~almeie - H e I e~ N - .
andortanding tho Srigin apd evolution of &z Sutiifie Ui GeuiGgiver Tine Seaiv

Microfassils: Sefinition and signilicance in geological studies. Skeletal morplology and

geologcal distr.bution of Fora:ninilers,

Seclrea - £

Skoedetad marphology and geological distridution of the follownng proup-
s Beadnis pody 1 st CUvatolon e ard Ry WAsiS |

7




cvmooads, Motuses,

Y‘.
)

o Triobites aed fdlungids

paper 1 Mineralogy and Steuctural Geology

Section A

Crystal: crystalline, cryptocrystalline and amorphous.states. Crystals faces, edges, solid 3npie
snd elements of crystal symmetry, umit cell, crystal netation.and 2ones i

Minera: Definition, rock forming nunerals and orerminerals. Physical properties of Mineray,
foncep! of lsamorphisny. polysorriiom, Pseudomorphismrand Solid Salution

Optical Mineratopy: Construrtne and use of petrological microscope. Doudle refraction,
Pleochroista, Extinction ingle, inte-“reace colours.

Section 8

Classification of Silicate Minesals iuysical, optical-ppel.chemical properties of the: followny
miperalygroups. Feldspar, pyre - y-aphibole; micaand gacnat |

Deformation: Elastic, plastic and teittle defOfmaUF’nande of planar and hnear Structures
dip, steixe, pitch and plunge. Lonc and vse ol.clinometer compacy Uncontormity and i
Wypes, critena for detenmination o+ and bottom.oksequences

Seetion

Folids anct “awe Cefinion. - 1. peometric-andsgenilic Elasihealion and recogmuon
wy the ™ '«

flemgn: ey ds about (eay 2915, 10, salt domes, 1nhers and outhers

Practicals

éaf;bic fea's -+ »rographical maps Ociwing of probles and geological

cagtions along gziven diraction

&

Study of | phwedo)

£ 23

Wentification, description ami »4-- - af important foswls rpeesenting the lollowing groups
Braclhn s, Biotluses, Trlob « hinoids

weniheption and descaption of conunon (ock fortng vaovials 00 the basik ol phyccal

Prog- L NERERTEREE TR TAI .. ..Wll(u.'f.’l,\,(,-_ mucenchnge  mithortase matle hornblende.
Aty ale or e e oy . @L\
: N 1
ERF) - R CA B
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Syllabus : B.Sc. Part-1

4. ENVIRONMENTAL SCIENCE

B.Sc. Part-1

Scheme:

Theory

Max Marks: 100 Min. Marks:36
Paper 1 3 hours duration Max Marks:50
Paper 2 3 hours duration Max Marks:50
Practical 4 hours duration  Min. Marks:18 Max Marks: 50
Note:

1. Two types of Question papers for each theory paper will be applicable. Total
duration of 3 hours for each paper. One question paper will comprise of the
objective questions and the other will be of descriptive type question.

2. Descriptive type question paper (to be given during 1% 2 hours of examination) will
have 9 questions,3 from each section out of which a student is supposed to attempt
4 questions selecting at least 1 from each section. This portion of the paper will
carry maximum 30 marks. Each descriptive question will be of 7.5 marks.

3. The objective question paper will be given after 2 hours of commencement of
descriptive type paper and will have 35 questions of the objective type. This
portion of the paper will carry 20 marks. The objective type questions will be of
the following types:

o Multiple choice type questions: 20 questions of %2 marks -each.

e Fill in the blanks/one word/true or false type questions:10 questions of Y2
mark each.

e Very short answer type questions: 5 questions of 1 mark each

Paper I: Fundamentals of Environmental Science

Section-A
1. Ecosystem Concept, Ecosystem structures and function, Components of Ecosystem
(Biotic and Abiotic Components).
2. Pyramids of Energy, Biomass and number.
3. Biogeochemical cycling(Nitrogen cycle, Phosphorous cycle, Carbon cycle, oxygen

cycle, Sulphur cycle, Water cycle etc.).
Concept of energy flow in Ecosystem, Production, Biomass and productivity.
Human Ecosystem, Agro- Ecosystem, Rural and Urban Ecosystem.

' [ qﬁ.ﬂ
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Syllabus : B.Sc. Part-I

Section-B
Geographical and Geological aspects of forests, types and distribution of forest,
structure and composition of forest, productivity of forest and biodiversity in
forest.
Geographical and Geological aspects of Grassland Ecosystem, types and
Distribution of Grasslands, structures and compositions of Grasslands,
Productivity of Grasslands and biodiversity in Grasslands.
Geographical and Geological aspects of Desert Ecosystem, types and distribution
of Desert Ecosystem at global level.
Aquatic Ecosystems; ponds, lakes and marine ecosystems.

Section-C

Ecology of Rajasthan with respect to Indira Gandhi Canal.
Aravalli's and Thar Desert Ecosystem.

Land forms in Rajasthan desert.

Adaptation in plants and animals of Rajasthan desert.
Types of vegetation's and animals in Rajasthan Desert.
Mineral wealth of Rajasthan.

Suggested Readings:

0,
°o

*
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e

%
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°

)
o
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0.0

Allaby, M, 1986 Ecology Facts. Bridge House London, Kd.

Beez, A.V. Knamitter, G.W. and Smith, J.C. 1987. The Environmental Science and
Technology Education. Pergmon Press, Oxford.

Betaking, D.B. and Killer E.A.F. 1982. Environmental Studies. Charles E. Merril
Publishing Co. London.

Cassedy, E.S. and Grossman, P.Z. 1990. Introduction to Energy. Cambridge
University Press, New York.

Colinvanx, P. 1986, Ecology. Jolm Wiley and Sans. New York.

Cunnigham, W.P. and Cunnigham M.A. 2003. Principles of Environmental
Science. Tata Mc Graw-Hill Publishing Company Ltd. New Delhi.

Dicastri, F. Baker, FWG and Hadley M. 1984, Ecology in Practice, Tycooly
International Publishing Ltd. Dublin.

DiCastri, F. Banker, FWG and Had buy. M. 1984. Ecology in Practice, Tycooly
International Publishing Ltd. Dublin. ‘

Krebs. C.J. 1985 Ecology. Harper and Row Publishers, New York.

Majupuria T.C. 1986. Wildlife Wealth of India. Teq Press service, Bangkok.
Odmn, E.P. 1933, Basic Ecology, Harper and Row Publishers, New York.

Prakash I. 1988. Desert Ecology, Scientific Publishers.

Rana, S.V.S. 2005. Essentials of Ecology and Environmental Science. Prentice

Hall of India, Pvt. Ltd. New Delhi.
P[00
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Syllabus : B.Sc. Part-I

& Santra, S.C. 2001. Environmental Science. New Central Book Agency Pvt. Ltd.
Calcutta.

& Shadri, B. 1986, India Wildlife and Wildlife Resources, Sterling Publishers Pvt.
Ltd. New Delhi.

< Smith, R.L. Elements of Ecology, Harper and Row Publishers, New York.

% Tegue, D.D. 1985, A manual of Wildlife Conservation, NatrajPublshers, Dehradun.

% Tietenberg, T. 1968. Environmental and National Resources Economics, Scott,
Foresmsn, London.

Paper II: ‘Water Resources and Management
Section-A

1. Water Resources; precipitation, infiltration, evaporation, transpiration, runoff and
Storm Water.

2. Hydrological cycles mechanism, significance.

3. Surface water resource availability at global, national and regional level.

4. Ground water Resources; Aquifers, ground water collection system, ground water
hydraulics.

5. Ground water availability at global, national and regional level.

6. Rain water harvesting its necessity and various methods of collection system and
its importance.

7. Water uses; drinking water, use as cooling water in power plants, Irrigation
recreational activities. Industrial use with respect to quantum of water use.

Section-B

1. Water quality monitoring; Sampling, Methods of analysis, determination of organic
matter, determination of inorganic substances, physical characteristics,
Bacteriological measurements.

2. Water processing; Mixing and flocculation, Sedimentation, Filtration, Turbidity
removal, Taste and Odour removal, Organic Chemicals removal, Iron and
Manganese removal, Water Stabilization, Chlorination, Disinfection, Removal of
dissolved salts.

Section-C

1. Secondary (Biological) Treatment; Activated Sludge Process, Trickling Filters,
Sludge Treatment and Disposal.

2. Lagoons, Anaerobic digestion, Aerobic Digestion.

3. Advance Waste water treatment, Removal of Suspended Solids, Nitrogen
Removal, Advanced Biological System.

4. Recovery of material from process effluent.

5. Removal of Pesticide residues from water.

ﬁ ’J’ x T
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Syllabus : B.Sc. Part-I

Suggested Readings:

& Alvares, C. and Billorey, R. 1988. Damming the Narmada, Natraj Publishers,
Dehradun.

& Arden, T.V. 1968. Water Purification by Ion Exchange. Butterworths, London,
UK.

& Botkin, K. 2000. Environmental Science. John Wiley and Sons. New York.

& Bourne, P.G. 1984, Waste and Sanitation. Academic Press. Inc. New York.

< Engler, E.D. Kormelink, J.R. Smith, B.F., Smith, R.J. 1986. Environmental
Science. W.C. Brown Publishers. Iowa, U.S.A.

< Gopta, C.P. 1989. Appropriate methodologies for development & management of
ground of ground water resources in developing countries. IBH Publishing Co. Pvt.
Ltd. New Delhi.

% Hammer, M.J. and Hammer, M.J. Jr, 2001. Water and Waste water Technology.
Prentice-Hall of India, (P) Ltd. New Delhi.

% Kumar, P. 1988. Ground water and well drilling. CBS Publishers and Distributors.
New Delhi.

% Nazaroff, W.W. and Cohen, L.A. Environmental Engineering Science. John Wiley
and Sons. New York. '

% Pillai, KM. 1987. Water Management and Planning. Himalaya Publishing, New
Delhi.

¢ Schroeder, E.D. 1977. Water and Waste water treatment. Mc Graw-Hill, New
York. '

% Sincero, G.A. and Sincero, A.P. 1999. Environmental Engineering — A Design
Approach. Prentice-Hall of India, (P) Ltd. New Delhi.

% Sinha, U.K. 1986. Ganga: Pollution and Health Hazards, Alka Enterprises, New
Dethi.

Suggested Laboratory Exercises (Practicals)

Frequency Determination

Density Determination.

IVI Determination

Study of vegetation types in different forests.

Study of vegetation types in different landforms of Desert.

Study of animals types in different forests. (Knowledge about wildlife)

Study of animals types in different landforms of Desert. (Knowledge about wildlife)
Study of different types of adaptations in plants of Deserts.

Study of different types of adaptations in animals of Deserts.

[ e
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Add-on Bubjects
1. BIOTECHNOLOGY

T R,

-

-~

Scheme:

Theory
Max. Marks : 100
Paper | Biochemistry & Microbiology

Paper {1 : Cell Biology:& Genetics
Paper 111 : Bophysies, Bio-Maths
& Computer Application

Min. Pass Marks : 36
(50 Marks)
(50 Marks)

(50 Marks)

Practical (75 Marks)

Paper-1 ::Btotechnology -and Microbiblogy -

The first question-in -each:paper shall be compulsory-aud
it would be; bawd on-the-entiresgyllabus: ‘Hwillicover-20.per
';thl :be -of sthe ﬂlz;efc%we type. on!e«w,mrd short: - oz:.-

cent matks.% ik
answers. efe. which .ean e donsein the vsame answer-book.

Section-A
Nature of biologisak-material. Generakspropettics.; organic.amd
inorganic compounds. Suitability offerganic compounds.for generation
of struciure. storage-of onesgy and information. kydrephilic. dnd
1wydrophobic groups in biclogical moleucules.

Classification of biomolecules based on-their.role in bioprocesses.
dolecules involved in generation of :mechanical stability—
sptidoglycans : polysaccharides and membrane lipids. Analysis of
wbohydrales, hp:ds proteins and nucleic acid, biosensors and diag-

istics
Section-8 .

Moleuxks mvolvcd i mformanon storage. and retireval—the

leic acids.

Molecules exeecuting mediator and catalytic functions—-the
reins. ;
The sign wolecules, Biochemical camposition of cell Protein,
ds, .';".|.vhuh§.<lml~.'x‘_ Nuciear acids and instabobe pool Natuee of
N rephicatian

Bodcn by e QR

e madertitd |

borane v wo!
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Syllabus : B.Sc. Part-]

i sueleic acid and proteins. Helicity, bending, looping, pleats, salt

bnooesx‘{;tc and their determipants. The basis for intermolecular

mteracti(;n ¢.g., enzyme-substrate and antigen—antibody recognition.
Section-C

Nature of biochemical reactions underlying biosynthesis and

degradation. Role of enzymes in such rcactions. Protein and nan-

protein enzymes. Kinetics of enzyme catalyzed reactions. -In vitro-

 activity of purified enzymes and their applications in industry. Vari~ .

.ous uses of enzymes—enzymes on-feod-processing, medicine,’ diag-
nostics and production of new. compounds., Enzymes. as research-
tool—ELISA methods, mad:ﬁcatmn of biological compounds with -
the help of enzymes
Development of ‘microscopy (opUcal TEm and SEM).. -

1r's experiments-disproving spontaneous gcnerahon
} &épt of sterilization. Methods ef sterilization: (Pry-heat

!

wet heat radiation, chemical and filtration etc.)

Section-D : S

Concept of microbial species and strains.

The various fosms ef micreotganisms—PPLOS, cocci, baczlh
and sprilla.

~ Genetic homogegeity .in-closal populations.

Spontaneous and-induced variation arising in microbial:popula-
tion.

Gene transfer in microorganisms.

Nature of the microbial sell surface. Gram posmve and gram
Kinds of flagella. Stereotypes.
Prokaryohc and" eukaryotic microbial cells.
Nutritional classification of microorganisms. -

Microbes in extreme environments--the thermopiles and
{kalophiles.

Pathogemce micronrganisms . Defense mechanism agaiost
NCTOOrZAnISm s

Sytnhicsis and annhios amony iwerobed posulations.

Moooany gnceobe mo et 81} e
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' "1\/1\,"« bial metabolism fermentation products. A survey of prod-

=

ucts erﬂ'{ mj 'Qorgamsms

Strains fmprovemcnt by enrichment, selection and recombinant
DNA methods.

Production of heterologous protein in interest in microorgan-

1SMms.
Paper 11 : Cell Biology & Genetics

The first question in each paper shall be compulsory and it would -
be based on the entire.syltabus. It will-cover 20: per cent-marks.

It will be of the objective type-one word; short.answers etc. which
ean be done in the same answer-book.

Section-A | o

Cell as a basic unit of living systems. The cell theery. Pre-

celhular evolution : artificial creation of “cells”.. Broad-classification. -
}?LDS ‘bacteria, evkaryotic.microbes, plant--and ani- - -

nal cells. A detaited classification of cell types-within- an organis.
Zell, tissue, organ and organism as different levels-of organization of
itherwise genetically siinilar cells. Ecological -amplitude-of .cells+in
igh, altitude, sediments, arctic, hotspring, and brackish and fresh-
sater environments. Ultrastructure of the cell-membrarie:

, Section-B
Structure and tunction of cell organelles : ultrastructure of cell
embrane, cytosol, Golgibodies, endoplasmic reticulum (rough and
100th), ribosomes cytosketal structures (action, microtubles etc.)
itochondria, chloroplasts, lysomes, peroxysomes, nucleus (nuclear
2mbrane, nuclfzoplasm, nucleolus chromatin,). Cell division and
 eycle (mdu:. '! synchrony and its application). Cell-cell i in-

action.
Cell locomotion (ambeoid, flagellar and ciliary). Muscle and

ve cells.

et <enescence and depth. Ceil ditterentiation ol olants and i/\
' ~

(alk
Neetion O
Stendeltn Lbose o eheataoce gene mtenacbon
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Syllabus : B.Sc. Part-1

M "“x determination n plants and animals; sex-linkage; non-dis-
ymtuon as a proof of chromosomal theory of inheritance. Linkage;
mappmg genes interference; coineidence in pro- and eukaryotes.
Chromosomes; chemcial composition; structural organization of
chromatids, centromeres, telomeres, chromatin, nucleosome orgarii-

zation; eu- and heterochromatin; special chromosomes (e.g. polyténe

and lampbrush, chromosomes); banding patterns in human chiromo-
somes. SR

Structural and numerical at aberrations involving chromosortfes; -

evolution of wheat, cotton and rice; -
Hereditary c,ﬂects—~chmefeiter TFurner, Cri-duChat and Down
syndromes.
Section—D
Mutations—spontangous and induced; chemical and physieat
mutagens;
economics ‘benefit of man.

Basic-microbial genetics conjugation, transduction, ‘traisformaz - -
tions; isolation of auxotrophs, rcplica*plaﬁn'g"techniques analysis of -

mutations in biochemical pathways, -one genc- one en/yme fiypoth= -
esis.
Extra chromoesomal inheritance, mntochondnal and ‘¢hlorgplast
genetic systems.
Population genetics : Hardy-Weinberg equilibrium, gene and
genotypic frequencies.
B.Sec. Part |

Paper-111 Biophysics, Biomaths & Instrumentations and
A Computer Application
The first ques n.m each paper shall be compulsory and it would
be based on the entire syllabus. It will cover 20 per cent marks.
It will be of the objective type onc word, short answer etc which

:an be done in the same apswer boolk.
Seciton - A

Bnergetics oiinviog bady sources of heat lamts to temperature
feat divsipation cad onservation L omnbert Bear law
pectraphnnnetey et colonmerty Pomary cvents m photoswe e

Y

duced mutations in plants, animals and mitrobes  for. |

P
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':niversiry of Rajasthan
315 Stralemes of light reception in microbes, plants and animals.
n of vision faults. Electrical properties of biological

compartmen“ts Electricity as a potential signal
Section—B

The set theory properties of subsets, Linear and geometric func-

tions, Limits of furictions, derivatives of functions. The binomial -

theorem, Logarithm, Differentiation, Integration;: Pmbabzhtycalcula~

tions, Biostatistics : Methods of sampking; cenfidence-level, Meas-

-nrements -of central-tendencies, Measurements- of dcwatlons

Section—C
Computers : General introduction to computers, organization of
computer digital and analogue computers:algorithm. Use of comput-
s : Common languages of computer, word, excel, .power point.

‘Biemformmatics and-use of computer. inbiotformatics. Computers.. -

i‘,‘

for enhnf‘nmnftormg, computers in ge-ordimation-of solate concen-
tration,: pf éhd temperature etc. of a-fermenter in operation.
Section—D
-~ treneral prin.c-ip-].es ; buffers;- electraanatytical nrethods:
potentiemetric and conductometric; - photumetry; chromategraphic
methous of separation : gel permeation, ion-exchange, roverse. phase
and.affinity chrematography, HPLCxand .
FPLC : centrifugation; radiotracer (eehnique:-gel-etectrophorcsis
techijaues : electro blotting and eleatroelution. capiltary
electfophoresis. APl-electrosprary and MALDI-TOP mass

spectrometry.
Practical-Based on Theory syllabus -Max marks 50 ‘

&7
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Syllabus : B.Sc. Part-]

Paper-1: Fundamentals of Industrial
Mmrobmiogy, Biostatistics, Tesls and Techniques
4 | Sectipn-A
General ‘introducaon history and development of Industrial -
Microbiology Scope of Industrisl Mfcrobmiegyﬂ-r R
— Introduction e
— Discovery of Microbial Werld
— The experiments of Pasteur S
— The era of the discovery of -antiﬁié)tic’ ERERE R
— The discovery of the anaerobiclife -~~~ < . .
— The Physioclegical significance offFeﬁnentatrén .
Classification isolation, ehammﬁsﬁsss waﬁd uﬁrﬁsmmfe

of microbes. | -

— Bactena ~

— Fungx :

— Actimomycetes g 3

—  Myeoplasma -~ C e ?

—  Virmses .

- — Procedure of isolatien, presewatmrr aned- 1dennﬁ1:atron of «

MICIO Organisms :

— -Methods of staining of different mﬁcrobes,

Biological and Biochemical fandamentals, -

— Introduction ' .

— The microorganisms and biotechnology

— Isolation methods for microorganisms

—  Cultiifd;greservation and stability

—  Preservalion of microbes, serial subculture preservation by -
over laying rulture with mineral oil lyophilisation of freeze .
drying. | | : \ﬁfu/
Cther methods for storage of fungi 3\&%}?}{“’

<= Over producaei ot wicrobial metabolizes ;‘!“‘ﬂ";'-:,ﬂéd.‘g‘g;i;ab Jae

e ) y o R "t
. R el
Prepavativca o mcombnm ' 8“1 R @??M?U
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Section-B

Fundamemai of Genehcs

i ’fIntrOdhctxon

Methods for the selection of mutants, direct selection meth-~
ods for resistant mutants, penillin selection; technique for
mutant selection, conditional lethality anduse in mutant

o

sectton.

[in prokaryotes. e
— Scope of genetic engmeenng

Biostatistics

— Basic idea of .probability: dfstrxbutxon p&ttems normat bino-

 mial and poison distribution, samplingmethods, .neans,
mode and median, chi-square statisties. Anaiysw of vari-

, transformation, . -

chroscopf : o -

—  Simple microscepy; phase contrast micrgse
and electron microscopy. - :

ope;fhnerescence

Secziva

£hraomatography "

—  Paper chromatography, thm !ayer uhrmtag:aphy, coIUmn

chromatography, gas chrematography, affinity: ehromatog-

raphy, gel filtration, Electrophoresis, moving boundary zone
(paper gel etc.)

Instruments : basic principles and usage
— pH n}f&%r '_'bsozpuon and Emission spectroscopes. Princi-
ple andfatw of absorption and radliation use densitometry,
fluorimetry, calorimetry spectrophotometry (Visible, UV
infrared) manometry, polarography, Centrifugalization :
principles and application.

Principle types of Fermentation o

Introdie ton

General account about the transfer of genetic information - -

u‘ﬂ
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Syllabus : B.Sc. Part-1

factors involved in fermenter design, difference between
bio-chemical and chemical processes, classification of bio-
chemical reactions, rate process, operational consideration,
local conditions within a fermenter.

-~ Fermenter conﬁguraiions, the batch fermenter, continuous
stirred tank fermenter the tubular fermenter, the fludidised
bed fermenter, solid state fermenters.

— Prmcxpa! Operatmg charactenstxcs of fermanters

— Intmdﬁctmn !
— Computer hardware and seﬂfware Hardware :Graphies,
LOTus and DOS, Computer -apphcatmns infernentation.
— Justification and planning.
Paper-11 : Microbisl Genetics,
Molecular Biology, MicroBial Bio¢hemistry:
Section-A

Nucleic Acids.

DNA as genetic matertal structure: of DNA RNA, DNA repli-
cation (conservative and semiconservative replication,
confirmational tlexibility of BNA), replication of Eukaryotes,

The genetm.;-code central dogma, . reyerse: transcriptase, gene -

ki

transcription, polymerases, lranseription, :production of DNA, -

tRNA, mRAN and rRNA, synthesis:6k RNA in eukaryctes and

.......

i

prokaryotes, catabolite effect opez&ter&zand.-repress'i’on posttran- .-« ..

striptional of RNA.
Molecular Biology of Protein Syﬁthesxs.

“Translation and protein synthesis in eukaryotes and prokaryotes,

tRNA synthetase activation of amino acid. Inhibitors of protein

synthesis. Gene expression catabolite repression regulation of

gene cxpression, peron concept, cAMP. Catabolite Activator

Protein (CAP) Pasitive and negative control and gene expres-

sion 1 prokarvobss lac operon. Brittori Davidson mwdei of gens
ciula dOH i Lln\ civintes

lﬂlltd“bﬁih
Yiolecnly mecineoas of amtation torvaed and reverss mnla-
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) WP transition, transversion, chemical induced mutations,
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Tan

tadiations and base analogies, induced mutations, mutation fre-

.ency applications of mutations, Mechanism of repair, of ra-
diation induced damage, SOS repair, Post transcriptional repair.

Secition-B
Geaenc recombinant in bacteria.
formation, transduction and cenjugatien.-Use of transfoi-

ration of genetic maps. ,
Extra Chromosome: genetic ‘material I ALY

“Plasmids, cosmids, transposons msemmmseqﬁnn(:& Overlapphip
genes, silent genes, exon and intreskevolutionary:significance of -~ -

stlent gene, ribonucleo protein. Genetie recombination anit

prospects, basics of recombinant RNA; recombimant DNA tech~ .

nology.
Carbohydrates. '
Classification of carbohydrates optieat property chemical’ pﬁ’y;&
erties of carbohydrates, chemical structure:and property of starch,
cellulosg, leogen, synthesis of . pmeness«andr.pynm;dme& _

Lipids: 1!

- 144

_Saturated and unsaturated. faﬂae?$ -hiesyythesis bf-fatty ap-. .
ids, distribution and function of lipidsandmiicreerganism. Deg-
“radation of lipids by alpha, beta-and ‘omega -oxidation; Jipid

peroxidation.
Sectlon-C

| Eunzymes

Classification, coenzyme, cofactor, thermodynamic explanation
of enzyme, catalysis reaction orders derivation of Michaelis
Menten equation, Transformation of Michaelis menten Kinetics
ot L incwcaver Hurke and Fadic Hoi't‘qtec n’)fitc (“nmppﬁtiw

(')ﬂ.l.t;lCl\i‘ ¥ v!"b’?h..xm,)zlu“. (Ve :h, oi cata y‘m)
Ao Awids ' 42

a,:’:”ihsductxon and comugatwe ng gerfetxc mappmg, prepa- ..:. -
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Syllabus : B.Sc. Part-7

X Q?rucmrn of amino acids, classification of essential aminto acids
oz\sed on polarity. Hendersen and Hesselbalch equation for ioni-
“zation of amino acids and Z winter ioni, property. Synthesis of
peptizes, properties of proteins (acids base, property and solu-
bility). Amino acid sequencing of proteins—primary secondary
and tertiary structures, probes for protein conformation.

10. Oxidation and Reduction Reactions :- - S N
Standard redox, potentional law of:therniodynamics, entrepy,

and free energy of reactionshizdiolysis of energy rich -

ton pump. Exudative phosphorylation (ATR synthésis), chémreat

coupling, cafifirmational change and chémismotic; 'Gentrak'dogx‘r'rhﬁ'

of energy transduction role couphngffaetors and dissipation of .
proton.pump. - :

Practical on Paper-]

|. Preparation of media, autoculaving and stertlization of glass= -

ware, maintenance of culture room. -

2. lsolation and minatenance of microbes of different groups.
(a) Bacteria, (b) Algae, (c) Bactenaphage (d) Fungi.
Single sppre deawing. .
Camera’ l‘m‘z; &i-:d:awmg
Standard plate court.
Haemocytometer T
Isolation of Phytoathogens
Biostatistics : manual and by computer .

Problem of Chi-square test

Problem of mean, mode and median

Protein estimation by calornimeter.

Carbohydrate estimation by calorimeter.

Paper Chromatographic separation of amino acid and pigments
by one way descending.

3’;v\pct' (“5‘,-.';zgng\.!o;?_r;iphir separation by fwo (hnmnsm'&@;ﬁ

. Cromatogr: _
éipl!ia aation o} carbohivadnde.

92

H t ‘\ : SR
D aper Chromite

mtermé&fﬁes and ATP. Respiratory eleetrontransport -and. Prés o

A:.Y-f o .

-
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)'t‘ _mer Chromatographic separation of organic acid.
i 5~ Measurement of pH fruit juice.

16. Electrophoretic separation of protein.

7. Centrifugal xcpamnon of protein.

18. Absorption spectra of protein nucleic acid and pigments.

Practical On Paper-'II |
Isotatxon of antibiotic resistant bacteria. .
e ate technique for.iselation. of mutants.
Measu‘rement of mutation frequency inbacteria.
Demonstration of. lysogeny in“Exéherichiacoli.
" ‘Mutant isolation by g-x"adientﬁfatéftecimiqﬁe”
Location of site of mutation-by-using p!asmzd curing - agent
acrydine orange. -
isolation and purifieation of DNA.
[solation and purification of RNA.
Effect of UV light on mutation frequency in bacteria.
Demonstration of phatorepair mechanism. -2
Extraction and identification of lipids by thin-layer chromalog-
raphy. ,
12. Estimation of:glycegen in a bacteriai cell. . - .
13. Estimatih of atkaline phosphates activity. ,
l4. Derivation of M;chaehs-Menren constant Vmak ' of::alkalirie -
phosphate.
I5. Measurement of competitive inhibition of ammonium: uptake
using structural analogy methyl [ spectra. ,
16. Change in protein conformation due to pH, Heat, ionic concen-

tration by observing UV spectra.
[7. Separation of isozyme by polyacrylamide electrophoresis.

18. Measurement of relative enzyme activity of cellulose. /</
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1O Measurement of cellulose by reducing sugar assay test. . /
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Syllabus : B.Sc. Part-1

‘\Q, \dicrobiology : Fundamentals and Application by R A. Aﬂas,

macmrlan

5. Microbiology : Fundamentals by A.H. Patel, Macmillan India.

6. Industnal chrob)olooy by Power and Daginawala, Himalaya
Publishing House, Mumbai.

7. General Microbiology by Power and Daginawala, mea!aya

_ Publishing House, Mumbai. :

8. Statistics by D:N. Elhance.

9. Stas“ tics by Mishra-and Mishra. N

10. Ger fdl@'\/herob:elegy by Ri¥ uStdimer.. ~ - N ETI

11. Fools-and teehnigues in- bz@l,wbyaweggm aamj‘ @Qumm . <

12. Laboratory Fechmiquesin Brafgg;ashyz&wamp Pﬁthakfané ﬁmm\ e ot

13. Fermentation Techwology by ilstiaker: -~ -~ - -+~ . - s

Principles of Geneties-by E.J ‘Gavader. -
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What s Computer? An introduction. Uses of computers in
modern socicty ¢ ¢ weather forecasting, census, oil exploration,
publishing, accounting, research sie.

speech recognition, hankng,
[nformation concepts and processing-hardware, sotiware com-

ater capabihities and Tmsdatons, Concept of nles and directorics

q‘s;ﬁ-ﬁc\‘ and nse-CPUL FO devices, Storave desices

96.
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3. COMPUTER APPLICATIONS

Scheme : Min. Pass Marks Max. Marks

Arts/Commerce 72 (Th. 47 Pr. 25) 200

Science 54 (Th. 36 Pr. 18) 150
Paper-| 3 hours Computer Fundamentals - Arts/Com. 65
; and introduction to Science 50

iR IBM PC
Paper-1l 3 hours Operating Systems Arts/€am. 65
duration and Business Data Science S0
Processing

Paper-1i1 Practical Arts/Com. 70
. | Science 50
Paper | : Computer Fundamentals and Introduction to 1BM PC
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3
L [ntroduction to networking, multiprocessing, time sharing,

' ’

N n\\;\wxmo and real time computing.
\Yarigiy of hardware systems and features. Various types of

‘comptuers vaailable in market. Micro, Mini and Main Supercomputers,
Evolution of personnel computers, Commodore, Atari, Apple,
[BM, PC. Asic block diagram of computer. Difference between per-
sonal and main frames-Simple operating system, Easy to use, Less
Memory, Dedicated, Normally single user.
Introduction to micro processors and associated computers T:m_
ers, dnsplay controllers, DMA controllers. :
Kit .r"':am of IBM PC. Intreduction - to 8086 and -8088.
Functional 'desc':ripuon of various medules.and-cards.
Boot pracess in IBM PC. System sfiles. Self-test..
Various types of displays & other:peripherals.-used in IBM PCs,
Disk Operating System—Intreduction, Batch files.
Configuration files. COM, EXE, 8YS, BIN and TXT files: In-
traduction to programming in BASIC. Development. of programs in
Q BASIC. Use of graphics facilitities using Basic.
Diagnostics for IBM PC. Use of Norton Utilities and other
packages for undeleting files and other system maintenance jobs.
Advance version of IBM and compatibles.

) | ating Systems. antk:Business Data.Processing
Imroduc 10 ,io various categories of softwares, Operating sys-" -
tem and its functions. Interacuon of. Qpeamng system with-hardware
and user programs.
Various components of operating system with reference to DOS,
Single user operating system. Task loader. Memory management.
‘File management, Directory structure in DOS. Moving renam-
ng, copying, deleting and undeleting files under DOS.
>ractical
Visit to computer Lab Introduction to vacions catnponents of a
omputer A simple documentation preparation and pnnting. Usaoe
Cprinter and other componcats
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