





Syllabus B.Sc. (HOns.) Part-|

Scheme of Examination
¥ B.Sc. (Honours) Part-1
(10+2+3 Pattern)

For a pass at each examination a candidate should be required to obtain a
minimum of 36% marks in each subsidiary subjects and 40% marks in the Honours
subjects, passing separately in the practicals, wherever prescribed.

Successful candidates will be classified as under :

First Division 60% of the aggregate marks prescribed both in Honours
Second Division 50% and subsidiary subjects of Part I, II, & III
' Examination taken together.

All the rest will be declared to have passed the Examination. If they obtain a
minimum of 40% marks in the aggregate.

No division shall be awarded at the Honours part-1.

The number of papers and practicals, wherever prescribed the duration of
examination, maximum marks and minimum pass marks shall be shown in the
relevant syllabus.

A candidate shall be required to offer one Honours subjects and one subsidiary
subject out of the following subjects to the condition that the same were offered by
him as optional subjects at the First Year T.D.C. Examinations of the University or an
examination recognized by the Universities equivalent thereto :

Honours Subjects :
Physics
Chemistry
Zoology
Botany
Mathematics
Psychology
Geography

Z Nk =

.B. : Candidates shall be required to offer Four papers and practical (wherever
prescribed) of the Honours subject offered by him.
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Syllabus B.Sc. {(Hons.) Part-I

GENERAL ENGLISH

* 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. - |

(98

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 'Words : ) (05)
IO Translation of 5 Simple scntenées from Hindi to Bnglish (05)
from English to Hindi (05)
IV Translation of 05 Words front Hindi to English @B
| from English to Hindi 27
Unit B: Grammar and Usage . ‘ ’ (25 marks)
(10 periods) . ' :
I Elements of a Sentence (05)
II Transformation of Sentences ' | (05)

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

IIModals 7 | (05)
I1I Tense - ) ’ - (05)

IV Punctuation of a Short Passage with 10 Punctuation Marks - (05)

,
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Syllabus B.Sc. (Hons.) Part-}

Unit C: Comprehension (25 marks)

Fatlowing Essays and Stories in Essential Language Skills revised edition compiled by
Macmillan for University of Rajasthan General English B. A. /B. Com./B. Sc.
Candidates will be required to answer 5 questions out 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)

III 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
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Syllabus B.Sc. (Hons.) Part-|

3 COMPULSORY PAPER OF ENVIRONMENTAL

s STUDIES
Scheme of examination
Time Min Marks Max. Marks
3 hrs 36 100

This paper will contain 100 multiple choice questions. Each question will carry 1 mark.

Students should be encouraged to visit places of Environmental Importance including Natural
and Manmade Habitat.

Note:

1.

The marks secured in this paper shall not be counted in awarding the division to a
candidate.

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

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.

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.

Energy resources: Growing energy need, renewable and nonrenewable energy sources,

use of alternate energy sources. Case studies.
\ <

Dy. Registrar (Academic-1)
Univeqn:gi}x/ of Rajasthan
g Jaipur



g.

Syllabus B.Sc. (Hons.) Part-I

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

e Role of an individual in conservation of natural resources.

e  Equitable use of resources for sustainable lifestyles.

Unit 3: Ecosystems, Concepts, Structure, Functions and Types

o

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
ecosystem:

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

Dy. Registrar (Academic-I)
University of Rajasthan
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Syllabus B.Sc. (Hons.) Part-

Unit S : Environmental Pollution and Control Measures
Dgfinition

. Causes, effects and control measures of:

a)  Air Pollution

b)  Water Pollution

c) Soil Pollution

d)  Marine Pollution

e)  Noise Pollution

) Thermal Pollution

g)  Nuclear Hazards

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

o Role of an individual in prevention of pollution

. Pollution case studies

o Disaster management: floods earthquake, cyclone and landslides

Unit 6 : Social issues, Environment, Laws and Sustainability

) From Unsustainable to Sustainable development

o 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

o Wasteland reclamation.

. Consumerism and waste product.

. Environmental Protection Act.

) Air (Prevention and Control of Pollution)Act

o Wild life protection Act
o Forest Conservation Act
o Biological Diversity Act
o Issues involved in enforcement of environmental legislation

. Public Awareness.
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Syllabus B.Sc. (Hons.) Part-I

Unit 7: Human Population and the Environment
L Population growth, variation among nations .

o Population explosion-Family Welfare Programme
. Environment and Human health
. Human Rights
o Value Education
o HIV/AIDS
o Women and Child Welfare
o Role of Information Technology in Environment and human health
o Case Studies

Suggested Readings:-

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

2. Dubey, RM.1992. Human Ecology and Environmental Education,Chaugh
Publications,Allahabad.

3. Goudie,Andrew.The Human Impact.

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

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

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

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

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

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

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

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

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

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

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

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

17. Vannathony & Rogers Paul, 1974. Human Ecology and World Development,Flehum

Press,New York.
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_ q Elementary Computer Abbh’cations

Work load - Teaching 2 hours per week JH3s .
Practical 2 hours per week

Max Marks: 100 (Main University Exam: Theory -60 Marks, Practical- 40 Marks ) .

Each candidate has to pass in Theory and Practical Examinations separately.

Main University Examination : Question pattern for Theory Paper Max Marks: 60

Part - 1 (very short answer) consists 10 questions of one marks each with two questions from
each unit. Maximum limit for each question is up to 20 words. '

Part - 11 (short answer) consists 5 questions of two marks each with one question from each
unit. Maximum limit for each question is up to 40 words.

Part - 111 (Long answer) consists 5 questions of eight marks each with one question trom each
unit with internal choice. Maximum limit for each question is up to 400 words.

Unit -1

Introductipn to Information Technology. evolution and generation of computers. type of
computers. micro, mini. mainframe and super computer. Architecture of a computer system: CPU,
ALU. Memory (RAM. ROM families) cache memory. input/output devices, pointing devices.

Concept of Opcrating system, need types of operating systems, batch. single user, multi-
processing. distnibuted and timeshared operating systems, Introduction to Unix, Linux. Windows,
Windows NT. Programming languages Low level and high level languages, generation of
languages. 3 GL and 4 GL languages. Graphic User Interfaces.

Unit - 11

Word Processing Tool - Introduction. Creating, Saving, Copy. Move and Delete. Checking
Spelling and Grammar. Page Lavout. inlerface. 100lbars. ruler, menus, key board shortcut. editng. Text
Formatting. insert headers and tooters. Bulleis and Numbering, Find and Replace cic.. Insert
Table and Picture. Macro, Mail Merge.

Power Poinl: Cicanng and viewmg a presentttion, managing Shide Shows. navigating through a
presentation  usine hy perlimks, advanced navigaton with aclion setting and achion huattons, organizing
Tormats wale Mastor Shdes. apphvng and modibvang desigas, adding graphics, multimedia and special

cHects
Unit - 111

Electronic Spreadshect - Worksheen hasios Create. sine and open a worksheet. Entering data
rext. nuimbers and Toomala in a worksheer liertng and deleting cells cell formatting inseniing
rows and wolumns oo warkshear, fonmginng workshieets, Using vanous formulae and ibuilt

functivns | padate sorksheets usine specaal tools ke spell check and auto correct. Sclup s oy
1] G .
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’ and margins of worksheets tor printing. Format the data in the worksheet globally or selectively.
creating charts. Enhance workshceets using charts, multiple worksheets-concepts

Unit - IV

The Internet - History and Functions of the Internet, Working with Internet. Web Browsers, World
Wide Web, Uniform Resource Locator and Domain Names. Uses of Internet, Search for
Information, Email, Chatting. Instant messenger services, News, Group, Teleconferencing. Video-
Conferencing, E-Commerce and M-Commerce.

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

Unit-V

Social, Ethical and Legal Matters - Effects on the way we: Work Socialise, Operate in other areas,
Cyber crime, Prevention of crime. Cyber law: Indian IT Act, Intellectual property, Software
piracy, Copyright and Patent. Software licensing, Proprietary software. Free and Open source

software.

Network Security - Risk assessment and security measures, Assets and types (data, applications.
system and network). Secunty threats and attacks (passive, active): types and effects (e.g. Identity
theft. denial of services. computer virus etc.), Security issues and security measures (Firewalls,
encryption/decryption). Prevention.

Question Paper pattera for Main Umiversity Practical Examination Moax Murks: 40
Practical

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

The practical examination scheme should be as follows -

e Three Practical Exercise (including Attendance & Record performance) 30 marks
‘ o Operating system '
o MS Word
o MS Excel .
¢ MS Power Point S .
o Internet ,
e Viva-voce 10 marks
\
% 1<%
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Syllabus : BSe. (Hons.) PL-F + 17-

SUBIECTS (BONGURS SUBJIESTSY)
1. PHYSICS
Faper-I : Mechanics )
Note : Five questmns are to be set t::kmg one ‘ﬁom cach umt‘ .
(2ach question wilk have an inteinal chiolee): Studeiit will ttemptall
the five questions. 40% weightage szlr be; vén to! pm‘btems and’
numericals. N
Unit=
Inertial and: Non-fnema! Frames:
® TInerstial and non-inertial: franmes of mfﬁtencc exaniples.
Tiansformiation -of displacement; velosity and: acceleration
betwgen different frames of referencg- mvaivmg’ tfansiatiois -
Invariance of Newton's Laws aid: em:rgy cor;Servat;on in a
collision -process.
(if) Pestulates of special theory-of. relatx‘agy; Lotentzmxsfomatxom
of yelogity and accelerationgtime: dzfatmnandlcng}hcontmctaon o
Lorentz transformations a$-rotation o, Space-time; woeld line Lo e
and Minkewski space, timg-like - any-§fidcelike vectors, Madcio frlore
causality, Light cone and.past;; pgeseniaand future.
{iit) ‘Transformation of d:sp}acement, ynlomt}i and acceleratxon

between d«xfferent ﬁ»amssmtg ith, rgsgsct ‘o each other
: "f-ﬁtetrénm}atwc to-‘ ‘

t

of zrpamcic Ceritre of 1 s, v partxcla' system: iyrq"&n o”fthc M
‘and miotion of one- padm}p relative to another. Redugdd mass,
Cons;:rvat;on of linear. momentum; Collision of twd pﬁﬁ&clek in one
and two dimensions (glastic and inelastic).

S!owmg, down of geutrons it-a moglerator. - Mquoﬂ of & system
with varying mass. Azrgu}ar momenlum conservation .and charged <
" particle scattering by a nuelcus. Mechanics of system &’ particles:

Motion of the centre of mass of a system of particles. Motion
relative to C.M.. Relationship for kinetic encrgy and angular

15. " Sz’j
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18 + University of Rajasthan F
momentun -of a System -of particles in the lab‘fiame and the CM’ =
frame. Conservation of energy, Equation of rotational motmn of @’
system of particles, Consefvatwn of angular moientum.

Umt-»ﬁ]

Gravitation a»nd ‘Motmn under Central forc
gravitation, Grawtamma arid-inertial mass, Grivifstional- patenha? s
energy and gravitational Reld,” Prisciple.of superposition, K’ifav:fatzen‘féi ,"' S
field due to a ;a:ge-pm. Spherical sthL andsphérc S e

discussien of tra_;ﬁctongs, Rultxé'rf‘ofd scattenng caserufehxptzcaf""

- circular orb:ts Kaplcrs: Lawr v

and: momentum ‘f‘mnsfq - t;on babveexr Labv and &c‘CM frames; e
Transfornration of:four’ ﬁ:cgttmey, Yegtor, Jongitudinaliand: trapsyrse
qupier effect. Four mommttmvconscrvanon Elastic and inelasti¢
collision of pamcles ofmvgmmclﬁ_,Mcmanm of'decay products
of an unstable pamele feacngn .rcs}thd ‘energy, Pair pmdnctqen
Compton effect. :

(i Rigid:Body- Byna.m, :f{%g g@&; -of motionof a=mta£mg§oéy,
Ynema} coeffi cxcnis;??)/tﬁf- ﬁg&’gﬁimmxa of a dlsc ;:yﬁa:der»
_spherwahsh&ﬂ NET

aad prmsxp@l m@csq e §sl‘§mﬁlmatmn of spmmng fog,".

Gyroscope; spir p{éms’s gﬁi&%meam« magnetic-field” _
(iy ElasticFropertiesofiiatierElasticity Youligs médulusBlk
modulus M&uluséﬂ@gﬁlbﬁ ison’s: mhoanﬁ*d‘envatidn‘«&i

s

1 »Ex
constants by statxc and’dynamma{ mcthods G
Books Recorsmended : . ST
I. Berkeley Physics Course Nol-I; Mechamcs. ' ST
2. Fundamental University Physics Vol-l Mechanics by Morxsa:
and Finn,
Paper-I¥ : Oé’cillaéions and Waves
Note : Five questions arc to be set taking one from each unit

{cach question will have an internal choice). Student will attempt all - | , |
ST g e
. A (.PJ:a‘lcm1 Bdsﬂ«an s

s of Ra
Lv'ﬂ\\r CJ}}?\}DU ;\




Spllabus : B.Sc.rzx'om)h-J - 19

the-five - questwns. 40% we:ghtzge will be:gmcn fo pmb}ems and
numeticals.
UnitT

_ Free ospillations of systems"with one degree -of freedom,: -
oscx}latzons« i1 an arbitrary potential well, Simple Tharmyonic iotion-
solution:usirg: complex- exponentials; ‘Examplessof tigchnnical and
eJectneal sys{em, Encrgy ofthe osczllatdr Powep- Bxssspaﬁon and
damping. ‘5f:the ‘oszillator under viscous- andrsolidfriction. -
Supcrpusiixow~of ) twovand (u)**?\Hmea: undapiped’harmonic’

Unit-EY

U;adam;&edr QOsctliator:with barmemc foree, forcad: ‘oscillations: -
with- dampmg, ~Effect of. varying- tbc Tesistive’ term, Fransient -
-phenomcqggﬁ_&pawer absorbed: by a‘’dsiven oscillator;:- ~Fiqueney-
hﬁ’sc. telations, quaﬁty f’act:ar, Resonance Bfeetrfmﬂ

“ { éﬁ@bggjxdmscﬂfaters: l{ 531712
TPy ““*gmg;;f&}&mourﬂﬁﬁ%t of

Calcufanong,gﬁ neymﬁi .modc ftgqnmcmsﬁ«.,

resonance foF, b, aupléd osc:uzixoxs,ﬁecmé&gbﬁ%coupied mrcmfs; o
. ,&cqucncy respdnsc,&éﬂccfed lmpéd‘ance eﬁ‘ect‘q?mﬂplmg(h:ducmg TS

case) and re’snstxw, foad..
. UpzﬁIV :
Many CQUPfedOSCtHa&)ts N-conplett osc:liatoxs, Normal mddés-"
and their propemes, Longitudinal Oseilfators, Equation of wiretich:for
one dimensional monoatomic and” diatomic " lattices, acoustic and -

optical modes, dxsperslcm relations, concept of -group amd phase: o

velocities. Electrical transmission ling, propagation -velocity, looses,
characteristic zmpedance, standing waves, effect of termination. -
Yiit-V
Wave equation in one dimension and its solution for elastic
waves in : Solid rod, Gas column, transverse waves on a string.

7

latigns; beatss- Boritbination  of- twoossillations.at right 'ang[es;.-.‘ o
Anhafmoma lscﬂiatarsepemiumm asan-example. - R

C
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20 « University of Rojasthan E I
Normal medes of a two-dimensional systcm. Wa'&es-mtw;) and three

dimensions, Sphertcal waves. v o
Rbﬂex:non and tmnsmxssxon of ’ﬁ/aves on a~stnng Eab

Wave Ratxo. Fonncrsmes ana Ana,iysxs of ‘
. squarc ﬁmctmns PianefEchtremagnetwm’\?_

Recommended Books : e
L. Vibrations and Waycs»—AaP Exenfclx

Note : P ve: questxons are: to banse "} e from each unit:
(each questionavill havean mtema! cha’ 2:3'3" &en&wﬂl attempt all -
the ﬁve quw:mns 40% we;ght:;gc»wxll; : éhﬁwpmblcms and-

! mf@’ W}Ug@fiﬁxvcrgencc
28 ngmccrsc squate

4

«ofa vectarmconcgpb.:of sc;}u;Langf
~daw, Gauss Jaw: uidzﬁ‘&t.enttai«fomz’}}fp

coordinates. Stoke's:theorem: Tbbﬁ&ﬁsm;&}ii_ i &Gf;cm:lsofva vestor.
© Vector identitles usingsde}operator.- - '
OriedF. -
The field of Moving. Charge;s Con 4D
. and potentmi duc to tfmg;mte’fcharg _ _j

Energy veqmrcd to build 2 umférm%y charg&f'sphmf slasszca! cadius
of an electron. The potential and field due to short dipole (in poiar

. and three dimensional: Cartesian. ccefdzmh,s), the. {or(}uc and ‘forée
on.a dipole in an extémal field.




Syllabss : B.Se. (Hons.) Pr-I » 21

Magnetic forces; .measurement of charge in motion;-invarianee : o
of chazge. Electric field-measured in different: fraifiesatf fcferﬁnce; P IR

field of a point charge moving witli constant. Vetoctty Fo‘:ee*orria S e i
moving: chitge. Intcmcnon bctween moving charge Lbex;’movmg L
charges... :

Ynit-IJ

’Iihe maanetxc ﬁelém free space and matter & ’Iihe deﬁmtxon

of a. currenf }oop Thé. forcc on amagnezsc ,;pol :
,ﬁeld, Elecfrmf' GiEtents i atoms-——Bohrrﬁa ; S8
16. F Spin ‘arjd magnetic, momer _E%E?@cﬁc
icifield caused by magg;‘ hzedimatte. -
l.nls ant! the ﬁel 7 R A G

o ‘ pfjda chmgcdmmbunqn; ‘ “p/;f e
. “%{ 1 qufcoulﬁx:&dxmfﬁs. igpmm POlanzab ﬂb’g’.”f' gn
o ,,ﬁ;gg & ;{Y g”ﬁfs. Dxcl&ﬁi&q«'@};pacxmr filled withid dielesh Y8 ]
3 pofbﬂna} azid Feld dllf,‘ to apolarm:d- sghem Dmmmogp.&égfﬁced
' mixumfogm figld, The. field. of ‘acharge in dieléctric o
Gairss law, ‘Ibc connecnox‘i 'betwccn -elgctrie susceptibiti
pq}anzabxhzy,, Polarization’ in. cbangmg fields, The: Botit )
(polarization) custent.. . R
Umt—-)'/ .
- E}ectromz{gnehc Induetmn and Maxwell's Egﬁ&bom .
. Faraday’s law s electromagiietic inductidn, a condughingtod meying
through a uniform magnetic field; a foop move ttuough anongifom:
magnetic fi eld, a loop wnh the field sotrce tidving, " B‘eﬁatren.
Differential form of Faraday's law, Inductance, seff-inductince of a

19




- Modified Ampercs Jaw, Maxwell's

22 « University of Rajasthan e

_solenqid of finite length, Mutual mduct;mce “mutual inddctanice -

between two-coils; self-inductance of a- stragght -conductoes Energy
stored in an-inductor-and-in the magnctxc" _&Jﬁ.,_ mglacemgnt. current, :
‘ ~différentialand -
integral form. Maxwell's equatxons iy matehat«:meﬁ’a *Bcundary
conditions for slecticiand magpetic ﬁe{ﬂs atava%uum‘dxeleémc and
vacuum-metal:boundaries. ' LI TR
Books: Recommeniled : ' L e F
L chkclay*?hysxcs Course, %},\ 2 Elegttz;lcity" and Magact;sm,,
2. Feynmanxin-Physics- Vol2. B : -
3 .An Intreduction:to Elcctrodynanucs;ﬁ‘ (}dﬁﬁhs .
. /Fundamentals Wniversity Phj'sms, Mol :‘,‘gzejdsﬁionso &,,{:mf
EaperJV».fI—'Bcrma}»am}*Stﬁbsﬁ calPhysies
Note : Five:questions aresto-be s jakiug one:from each un;t: -
feach qucstzemmihhavem internl: :ﬁoxc&)} Smdennwﬂ»attemptalf
the five questions:- ~48% We;ghtage wﬂi bex g;venao.probrcms and.-
numericals,

R/ = SR :
Thermaimp& .adxab:mc m%cmeﬁons The:xmal ,mtemz:non.

thczr apphcauons , ‘
Uml’ll’ .

Kinetic Theory : Demvanén of Maxweti’ sitaw of distributien:
of velocities.and its expetimental: YcrzﬁoauomMOSipmbab!c, -average
and RMS: velocitids; szﬁxs‘an Eqmp pattition. Theorem, Classical.
theory of Specific héat capacxty, specxﬁo heat of solid.

Trangport Phenonfenon : Mmﬁw path, Distribution pf fiee
path, Coefflcients of viscodity, thermal conductivity and diffosion.
Bmwn\ihn motion, Langevin's and Einstein's tbeon'cs, Experimental
determinatioii of Avogadro number.
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. UnitHT - -
o Production of low tempemﬁxres : Coo)mg Abyy *&diabatic
REUET expansion,  Coefficient of perfomlancc Joulc—l‘hams efféet; )
et coeffictent; - for- ideal -as welt as-Vander Waabs pasess i
R experiment” 1’émperamre of inversion, Regenéx%tx' ,
L o Liguefiers. . Aiabatic.demagnetization .0f pamrﬁ&gmtmsuﬁstﬁnccs
o  Nucear paramagnctnsm Liguid He I.and-He 1 Supe;ﬂudztyy Quiest’
PO b forsabsolutG«ZCtO; Third. Iaw of : t}wnnoéiynamts md*Némst*Heat
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of: sohds, Lzmgevms theory of Paramiagmefism: . . 4. - O

e L Unitsv ToEehD
P Qpan hinyStatisties : Bose-Binsteln: wdfcaﬂkﬁmﬁfﬁfnﬁﬁﬁeﬁ e
* ¥ {onofsthe. mmnod)mmxcﬁfmctxepsmﬁ ER

: Stmng dt:genetatmn Ca{gmla_

Bcrkzl-gj'Scacs, Vol<Y, Statxsucgl‘ﬁhysms-“
2; ‘Reif-Thermodynamics. and:Statistical Physics.
3. Lokafiathan and- Khandclwalu'mermodynmm,qx;d Stht1st1;a}

T o~ o . . -
w'E - . < ek

e . Physics,
R K 4, Scarvmennodyumms, Kmetxc Theory of Gﬁ&waﬁé Statishcal'
" Physics. “
Jhco 0 o5 Kittle-Thermal Physlcs.
L _ PRACTICAL
ket Max. Marks 100 Dugatlon:? Practicals:in iwo. Gays Hin. Pass Z
P ‘ (5 hrs. duration each day] ~  Barks 40 -

Students are expected to perform atlest 15 expcnmcms i the
academic session, The suggestive list of expetiments, fs given below.
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The institution if hecessary may introduce. new expenmeg{s of the
‘same standard and communicate thc Tist: to. the Gopven :
-Stadies.’ _ E
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. ‘Conpstant velocity motion. ;fi:-v- '
. Acéeicfed motion. e
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24. Study of Franhofer diffraction. : R

25. chhclsons interfermeter. - . IR
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28 Rydberg constant from a- given spectnim of'hydmgtm
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2. CHEMISTRY

CHEMISTRY
Scheme
Max Marks: 400
Duration (hrs) Max. Marks Min. Pass Marks
Paper I 3 75
Paper-I1 3 75 120
Paper-1I1 3 75
Paper-IV 3 75
Practical 7 100 . 40

(Complete in One day)

Notes:
1. There shall be four theory papers for Part-I Examination. The duration of examination for

each paper shall be three hours and the maximum marks shall be 75.
2. Each paper will contain ten (10) questions having two (02) questions from each unit.
Candidates are required to attempt five questions in all selecting atleast one questions from

each unit.
Paper-I: Inorganic Chemistry
' (4 hrs/week)
Unit-I
Ionic Bond:

General characteristics, types of ions, size effects, radius ratio and coordination number,
- Madelung-constant, Born-Haber cycle, Applications of lattice energy, polarizing power,
polarizability, Fajan's rules, hydration energy, solubility of ionic-compounds, defects in
structures, Frankel and Schottky defects, Non-stoichiometric compounds. :

Solids:
Metallic bond: Qualitative idea of free electron, valence bond and band theories, semiconductors

and insulators, conduction in ionic solids, electrical and magnetic properties of solids,
introduction to superconductors and super-conductivity.

Unit-IT
Covalent bond: General charactenistics, Valence bond theory and its limitations. Directional
characteristics of covalent bond, Resonance and resonance energy, Hybridisation involving s, p

and d-orbitals. '
Valence Shell Electron Pair Repulsion (VSEPR) Theory to NH3, H,0, H30", SF,, CIF;, IC1,.
shapes of simple inorganic molecules and ions. Dipole moment. percentage ionic-character from

dipole moment and electronegativity difference.

Molecular Orbital Theory: Detailed description of linear combination of atomic orbital
(LCAQO), Homonuclear (H; He; B3,CN2,09,F)and heteronuclear diatomic molecules (CO,
NO) and their tons, comparnson of valence bond and molecular orbital theones, multicentre
bonding in electron deficient molecules, bond strength and bond energy.

¥
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Unit-III

VVeak Interactions:

Hydrogen bond, theories of hydrogen bonding: Valence bond treatment, weak intermolecular
forces of attraction, van der Waals forces.

Chemistry of Noble Gases:

Position in the periodic table, discovery, Isolation, important compounds of noble gases with
special references to xenon compounds: Synthesis, bonding and their stereochemistry.

s-Block elements:

Comparative study, diagonal relationship, salient features of hydrides, solvation and
complexation tendencies including their functions in biosystems, an introduction to alkyls and
aryls.

Unit-1V

p-Block elements:

Comparative study of the p-block elements and group trends, electronic configuration, physical
and chemical properties, diagonal relationship, atomic and ionic radii, ionization potentials,
electron affinity, electronegativity and oxidation states, oxidation state diagrams on the basis of
redox potentials, inert pair effect, catenation.

Compounds of p-block elements:

Ilydrides of boron, diborane and higher buranes, borazine, borohydrides, tullerenes, carbides,
fluorocarbons, silicates (structural principle), silicones, oxygen fluorides, peracids of sulphur,
tetrasulphurtetranitride, basic properties of halogens, interhalogen compounds and polyhalides.

Unit-V
d-Block elements:
Chemistry of the elements of first transition series: Electronic configuration and comparative
study with respect to atomic and ionic radii, oxidation states and ionization potentials. Redox
potentials, oxidation state diagrams on the basis of redox potentials, binary compounds and
complexes illustrating relative stability of their oxidation states, coordination number and
geometry, metallic nature, magnetic properties, catalytic activity, colour and spectral properties
of transition metal ions.
Chemistry of the elements of second and third transition series: Electronic configuration,
general characteristics, comparative treatment with their 3d-analogues in respect of tonic radii,
oxidation states, magnetic behaviour, spectral properties-and stereochemistry.

Paper-II: Organic Chemistry
(4 hrs/week)

Unit-I
Structure and Bonding : Hybndization, Inductive effect, hyperconjugation, resonance, van der
Waals interactions, inclusion compounds, clatherates, charge transfer complexes. hydrogen
bonding.
Mechanism of Organic Reactions : Free radical and ionic reactions, homolytic and heterolytic
bond breaking, electrophiles and nucleophiles, types of organic reactions, energy considerations,
transition state, reactive intermediates-carbocations, carbonions, free radicals, carbenes, arynes

and nitrenes. Methods of determination of reaction mechanism.
c

ng Dy. Regxktrar
(Acadcrmc)

Univer of Raja>iran
s




&

Aikanes: Nomenclature of branched and unbranched alkanes. Classification of carbon atoms in
alkanes. Isomerism in alkanes, methods of formation (with special reference of Wurtz reaction.
Kolbe reaction. Corey-House reaction and decarboxylation of carboxylic acids) physical
properties and chemical reaction of alkanes. Mechanism of free-radical halogenation of alkanes,
orientation, reactivity and selectivity.

Unit-I )
Cycloatkanes: Nomenclature, methods of formation, chemical reactions. Baeyer's strain theory
and its limitations. Ring strain in small rings (cyclo-propane and cyclo-buttane). Theory of strain
less rings. The case of cyclopropane ring: banana bonds.
Alkenes: Nomenclature of alkenes, methods of formation, mechanisms of dehydration of
alcohols and dehydrohalogenation of alkyl halides, regioselectivity in alcohol dehydration. The
Saytzeff rule, Hofmann elimination, physical properties and relative stabilities of alkenes.
Chemical reactions of alkenes-mechanisms involved in hydrogenation, electrophilic and free
radical additions. Markownikoffs rule, hydroboration-oxidation. Oxymercuration-demercuration,
epoxidation, ozonolysis, hydration, hydroxylation and oxidation with KMnO,, polymerization of
alkenes. Substitution at the allylic and vinylic positions of alkenes. Industrial applications of
ethylene and propene.
Cycloakkenes: Methods of formation, conformations and chemical reactions.
Dienes: Nomenclature and classification, isolated, conjugated and cumulated dienes. Structure of
allenes and butadiene, methods of formation, polymeriiation. Chemical reaction-1,2 and 1,4
additions. Diels-Alder reaction.
Alkynes: Nomenclature, structure and bonding, Methods of formation. Chemical reactions of
alkynes, acidity of alkynes. Mechanism of electrophilic and nucleophilic addition reactions,
hydroboration-oxidation, metal-ammonia reduction, oxidation and polymerization.

Unit-ITT

Arenes and Aromaticity: Nomenclature of benzene derivatives. The aryl group, aromatic -

nucleus and side chain. Structure of benzene: molecular formula and Kekule structure. Stability
and carbon-carbon bond lengths of benzene, resonance structure, MO picture.

Aromaticity: The Huckel rule and its applications. Energy level, molecular orbital diagram
(ethane, !-3-butadiene, benzene). Aromatic electrophilic substitution: General pattemn of the
mechanism, role of sigma and n-complexes, mechanism of nitration, halogenation, sulphonation,
and Friedel-Crafts reaction. Effect of substituent groups (inductive, mesomeric and
hyperconjugative effect), activating and deactivating groups, directive influence of groups,
determination of orientation up to disubstituted derivatives, ortho/para ratio, Birch Reduction.
Method of formation and chemical reactions of benzene, alkyl benzenes and biphenyl.

Alkyl and Aryl Halides: Nomenclature and classes of alkyl halides, methods of formation,
chemical reactions. Mechanisms of nucleophilic substitution, reactions of alkyl halides Sy2 and
Sn1 reactons with energy profile diagrams.

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 halides V/s allyl vinyl and aryl halides. Preparation and properties
of vinly, zllyl and benzyl halides. Synthesis and uses of DDT and BHC.

Unit-IV
Stereochemistry of Organic Compounds: Concept of isomerism. Types of isomensm.

1
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Optical Isomerism : Elements of symmetry, molecular chirality, enantiomers, chiral and achiral
molecules with two stereogenic centres, diastereomers, threo and erythro diastereomers, meso
compounds resolution of enantiomers, inversion, retention and racemization, Asymmetric
synthesis.

Relative and absolute configuration, sequence rule, D & L and R & S systems of nomenclature.
Geometric isomerism: Determination of configuration of geometrical isomers, E & Z system of
nomenclature, geometric isomerism in oximes and alicyclic compounds.

Conformational isomerism: Conformational analysis of ethane and n-butane. Newman
projection and Sawhorse formulae. Fischer and flying wedge formulae.

Difference between configuration and conformation.

Unit-V
Electromagnetic Spectrum: Absorption Spectra
Ultraviolet (UV) absorption spectroscopy: Absorption laws (Beer-Lambert law), molar
absorptivity, presentation and analysis of UV spectra, types of electronic transitions, effect of
conjugation. Concept of chromophore and auxochrome. Bathochromic, hypsochromic,
hyperchromic and hypochromic shifts. Absorption bands of simple molecules like alkenes,
Conjugated dienes, carbonyl compounds, enones, acids and aromatic compounds.
Infrared (IR) absorption spectroscopy: Molecular vibrations, Hooke's law, selection rules,
intensity and position of IR bands, measurement of IR spectrum, fingerprint region,
characteristic absorptions of simple organic compounds, alkanes, alkenes, alkynes, alcohols,
aldehydes, ketones, carboxylic acids and their derivatives.

Paper-III Physical Chemistry
(4 Hrs. /Week)

Unit I
States of matter:
Ideal gases: Concept of molar mass and molar volume. Determination of molar mass of a gas
and volatile substances. The barometric distribution law. Maxwell distribution law of molecular
velocities. The Maxwell energy distribution. The Maxwell energy distribution law and it’s
experimental verifications. )
Real gases: Causes of deviations from ideal gas behavior. Van der waal’s equations and it's
implications. Isotherms of van der waal’s gas. Critical phenomenon and critical constant.

Reduced equation of state and law of corresponding states.

Unit I

Liquid State:

Thermal expansion and compressibility, Heat of vaporization. Determination of Vapour pressure
and Heat of vaporization. Disorder in liquid state and structure of liquid water. Intermolecular
forces. Cohesion of liquids. Eyring theory of liquids. Crystalline and amorphous states. [sotropy
and anisotropy. Elements of symmetry. Law of rational indices. Weiss and miller indices and
equation of plane in intercept form. Law of constancy of interfacial angles. Unit ccll and lattice
powder method of X-ray examination of crystals. seven segment cell.
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Chemical Kinetics:
Rate, Initial rate, specific rate, rate constant and units. Method of determination of initial rate.

Order, moleculanty and stoichiometry of reaction. Methods of determination of order of
reaction. Derivation of integrated rate equations- Zero order, first order, second order and third
order. Graphical applications of these equations for the determinations of rate constant. Effect of
temperature on rate constant, arrhenius equation, energy of activation and it’s determination.
Complex reactions and their nature. How do these reactions differ from simple reactions?
Derivation of rate equation for the opposing reactions (A+B+->C); Parallel reactions (P’s are
products) and consecutive reactions (A—B—C) characteristics of consecutive reactions.

Unit 111

Unit IV »

Thermodynamics:

Definitions of thermodynamic terms. Conccpt of work and heat. Work of expansion and
compression. Zeroth law of thermodynamics, exact and inexact differential. First law of
thermodynamics under isothermal and adiabatic conditions respectively. Enthalpy and changes at
constant temperature and pressure. Concept of Cp and Cv and their thermodynamic relationship.
Application of first law of thermodynamics. The heat of reaction and heat of formation. Hesse's
Law. Heat of reaction at constant Pressure and volume. Vanation of heat of reaction with
temperature. Bond enthalpies and bond energies.

Unit V
Solutions: L
Solutions of gases in liquids, Henry's law and it’s application to respiration. Solutions of solids
in liquids and distribution law. distribution law and extraction processes. Osmosis, Osmotic
pressure, Determination of Osmotic pressure. Lowering of vapour pressure. Relative Lowering
of vapour pressure and Rault's Law. Depression in Freezing point and elevation in boiling point.
Vant’s Hoff factor and it’s implications.
Phase Equilibria:
Explanation of terms phase, component and degrees of freedom. Phase rule and it’s
thermodynamic derivation. Restricted phase rule. Analysis of (a) One component system such as
sulfur and water (b) two component system such as lead-silver system.

Paper-IV: Analytical Chemistry
(4 hrs/week)

Unit-1
Principle of Gravimetric analysis, precipitation methods, super saturation and precipitate
formation, the purity of the precipitate, coprecipitation, post precipitation, conditions of
precipitation, precipitation from homogeneous solution, washing of the precipitate. Ignition of
the precipitate, masking and demasking agents.

Unit-I1
Solvent extraction : Principles and process of solvent extraction. the distribution law and the
partition coefficient, liquid-liquid extraction, factors favouring solvent extraction, choice of
solvent for solvent extraction, stripping, solid liquid extraction, organic reagents used in solvent
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cAlraction
Organic reagents in quantitative inorganic analysis. Application of the foilowing organic
reagents: DMG, Cupferron, 8-hydroxyquinoline, cupron, salicylaldehyde, oxime, l-nitroso-2-
naphthol. 4-bromoandelic acid, nitron, tannic acid, arsonic acids, pyridine, anthranilic acid,
pyrogallal. ethylendiamine.

Unit-ITX
Completion of gravimetric results, compilation of results, reliability of results-accuracy and
precision, cleaning and calibration of glassware, standard derivation, t, Q and F tests, correction,
significant figures, errors in analysis.
Volumetric analysis: Principle and applications of Redox titrations, iodometry and 1odimetry.
Theory of complexation titrations. Methods of end point detection, EDTA as Titrant, types of
EDTA titration of mixtures, selectivity masking and demasking agents, metal indicators .-

Unit-IV
Distillation methods of organic solvents, steam, fractional, vacuum and molecular distillations,
monometers and monostates. Analysis of oils and fats, saponification valuc, iodine value, RM
- value, acid value.
Quantitative cstimation of following functional group: alcoholic phenolic, carboxylic acids and
unsaturated groups (olefinic & acetylenic).
Polarimetry: Basic principle, instrumentation, experimental techniques, determination of (a)
specific rotation of a substance (b) concentration of the substance & applications. An elementary
idea of Refractometry, Interferometry-circular dichroism & optical rotatory dispersion.

Unit-V

Water pollutants and their analysis: Water analysis pollutants, Analysis of water for dissolved
oxygen, B.O.D. and C.0.D. Biological treatment methods. Prevention of water pollution by
treatment of industrial wastes with special reference to cement industry, fertilizer industres and
dyeing industnes.

Air potlution: General consideration types of air pollutants, unit of measurement sampling
monitoring and analysis of CO and SO, in atmosphere effect of air pollutants on plants and
human health method for pollution control, especially for pollution by automobiles.

B.Sc. (HONS.} PART-I CHEMISTRY PRACTICALS
(8 hrs or 12 periods / week) (Spread over four days)

INORGANIC CHEMISTRY
A. Qualitative: To analyze the given mixture containing six radicals (three acidic and three
basic) including interfering acid radicals - fluoride, borate, oxalate, phosphate and excluding

insolubles.
B. Quantitative:
i Volumetric exercises—involving .
(i) Complexometric titrations (EDTA): Estimation of Ca’*& Mg?*
(111 lodometric and lodimetnc titrations.
2. Determination of total hardness of water.
3. Determination of number of molecules of water of Crystallization in oxalic acid

crystals.
4. Esumation of sodium carbonate and bicarbonate in mixed solution.
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Estimation of sodium carbonate and sodium hydroxice in a mixed solution.
6. Estimation of Ferrous and Ferric sulphates in a mixed solution.

ORGANIC CHEMISTRY

1. Identification of functional groups in organic compounds and preparation of suitable
denvative: unsaturation, alcoholic (~OH), phenolic (=C-OH), aldehydic, ketonic,
carboxylic, ester, carbohydrate, nitro, amido, amino, sulphonic acids and halogen
derivatives.

2. Purification of solid substance by recrystallization.

3. Separation of two miscible liquids by fractional distillation.

4. Preparation of acetanilide from aniline.

5.

7
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Preparation of an azo-dye.
Determination of m.p. and mixed m.p.
PHYSICAL CHEMISTRY
1. To study the solubility curve of salts such as potassium nitrate, etc.
2. To Study the solubility curve of phenol in water and hence study the effect of separate
addition of substances such as naphthalene, potassium chloride and acetic acid.
3. Determination of pH of different buffer solutions and evaluate the PK, of an acid by
Handerson equation.
Determine the relative viscosity of a liquid by using viscometer.
Determine the relative surface tension of a liquid by using stalagnometer.
Determine the heat of neutralization of an acid by alkali.
Determine the molecular complexity of benozoic acid in benzene by Distribution Law.
Determine the heat of reaction and verify Hess's law.

IR RV

(Instructions to the Examiner)
B.Sc.(HONS.) Pt-I CHEMISTRY PRACTICAL EXAMINATION

Max. Marks: 100 Duration of Exam: 7 hrs. ’ (Complete in One day)

Inorganic Chemistry
Ex.} Qualitative: To analyze the given mixture containing six radicals (three acidic and three
basic) including interfering acid radicals - fluoride, borate, oxalate and phosphate.
No insolubles will be given. 18
Ex.2 Quantitative: One of the exercises mentioned in the syllabus. 12
Organic Chemistry
Ex.3 Identification of functional group of the given two compounds and preparation of their

suitable derivative, if feasible. 25
Physical Chemistry
Ex.4 Perform one of the physical chemistry experiments given in the syllabus. 25
Ex.5 Viva-voce 10
Ex. 6 Record 10
100
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University of Rajasthan

Syllabus: B.Sc. Zoology (Hons.) Part-1

(2022-2023)

Scheme:
Paper I » Animal Diversity-1
Paper I1 : Animal Diversity-2
Paper 111 : Biochemistry
Paper IV : Cell Biology
Paper V : Molecular Biology
Paper VI : Genetics and Biostatistics
Practicals : 2 Days (8 hrs.)
Scheme of Examination: Max. Marks: 50

Max. Marks-50
Max. Marks-50
Max. Marks-50
Max. Marks-50
Max. Marks-50
Max. Marks-50
Max. Marks-100

1. There will be 5 Questions in each paper. All questions will be compulsory and carry equal

marks.

2. Question number 1 will comprise 10 very short answer (maximum 25 words) type

questions, each of 1 mark. Questions should be evenly distributed
3.  Each paper is divided into four units/sections. There will be

covering entire syllabus.
one question from each

unit/section. The question number 2 to 5 will have internal choice.

Seminars, posters, models, educational tour report, practical record ete. will carry internal

marking which will be added in the practicals

Paper-I: Animal Diversity —I (Non-chordates)

Section-A

1. Principles of classification: Salient features and classification up to orders in non-chordates

(Protozoa to Aschelminthes).

2. Protozoa: Type study~ Entamoeba, Paramecium, Plasmodium, Trypanosoma and

Leishmania.

3. Origin of Metazoa: Metamerism, Organization of coelom and symmetry.

Section-B

4.  Porifera:
(i) Type study- Sycon; Types and evolution of canal system.
(i) Development of Sycon

5. Coelenterata:

(1) Type study — Obeliaand Aurelia; Polymorphism in Hydrozoa.

(i)  Metagenesis.
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Section -C
Ctenophora: Type study: Beroe; Affinities of Ctenophora

Platyhelminthes: Type study: Fasciola hepatica and Taeniasolium; Parasitic adaptations,
Aschelminthes: Type study — Ascaris; Parasitic adaptations.

Section -D

Economic importance of Protozoa and parasitism.

Economic importance of Porifera, Corals, Coral reefs (types, formation and distribution
with reference to India, and their conservation), Polymorphism in siphonophores.
Helminths and human diseases.

Paper-I1: Animal Diversity-II (Non-chordates)
Section — A

Salient features and classification up to orders (Annelida to Hemichordates).
Annelida: Type study-Pheretima, Leech and Neries;Metamerism in Annelida.
Onychopora: Type study ~ Peripatus; Affinities.

Section-B

Arthropoda: Type study — Prawn; Crustacean larval forms; Mouth parts and vision in
Arthropods; Social insects (Termite and honey bee).

Mollusca: Type study - Pila and Unio; Torsion and distortion in Gastropods, Molluscan
larvae

Section -C

Echinoderms: Type study — Asterias; Larval forms of Echinodermata; Affinities of
Echinodermata.

Hemichordates: Balanoglossus — External morphology, coelom, reproductive system and
development; Phylogenetic significance.

Section- D

Applied aspects of -
(1) Vermiculture.
(i) Sericulture and Ericulture.
(iii) Lac culture.
(iv) Apiculture.
Economic importance of Arthropods; Metamorphosis in insects; Integrated pest
management.
Economic importance of Mollusca; Pearl culture.
- ]‘,J//
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Paper-111: Biochemistry
Section-A

Basic chemical concepts, bonds and functional groups.

Carbohydrates: Classification, structure and clinical significance.

Lipids: Classification, structure and clinical significance.

Vitamins: Types (water and fat soluble), structure, function and clinical significance.

Section -B

Proteins: Classification and structural properties.

Enzymes: Nature of enzymes and classification of co-enzymes, co-factors, inhibition
(competitive, un-competitive and non-competitive), iso-enzymes, factors contributing to
catalytic efficiency.

Section-C

Regulation of metabolism:

(i) Carbohydrates: Oxidation of glucose through glycolysis, Kreb’s cycle and oxidative
phosphoryiation, glycogenesis, glycogenolysis and gluconeogenesis.

(iiy Proteins: Essential and non essential amino acids, transformation of amino acids,
deamination, transamination, decarboxylation, fate of ammonia, synthesis of urea
(Ornithine cycle), fate of carbon skeleton.

Section-D

(iii) Lipids: PB-oxidative pathway of fatty acids, brief account of biosynthesis of
triglycerides, cholesterol and its metabolism.

(iv) Inborn errors of metabolism [Galactosemia, Glycogen storage disease (type I-VI),
Hurler syndrome, Phenylketonuria, Alkaptonuria, Maple syrup urine disease,
Lysosomal storage disease (Fabry disease, Gauchers disease, Nieman Picks disease,
Lesch-Nyhan syndrome)].

Paper-IV Cell Biology

Section-A

Microscopy: General principle of compound microscope, fluorescent and electron
microscope.

Principles and uses of instruments: pH meter, colorimeter, spectrophotometer and
centrifuge.

Separation of cellular organelles through centrifugation and their characterization.
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Section-B

Structure of prokaryotic and eukaryotic cells; Diversity of cell size and shape.

Plasma membrane: Danielli-Davson model, Unit membrane model, Greater membrane
model and Fluid mosaic model of Singer and Nicholson; Structure and functions of
plasma membrane.

Structure and function of cell organelles: Golgi complex, endoplasmic reticulum,
ribosomes, (prokaryotes and eukaryotes), lysosomes, peroxisomes and mitochondria.

Section-C

Nucleus and nuclear envelope: Ultrastructure of interphase nucleus and nuclear envelope.
Chromosome structure: Morphology, chromonema, chromomeres, primary and secondary
constrictions and telomeres.

Chromosome types and function: Polytene and Lampbrush chromosomes.

Cell junctions: Tight junctions, desmosomes (belt and spot) and gap junctions.

Transport: Osmos1s diffusion (facilitated and mediated), active transport (Na'/K'
ATPase pump, Ca** ATPase pump} and ionic basis of membrane excitation.

Section- D

Cell-cell signaling: Endocrine, paracrine and autocrine signaling; second messenger
CAMP and IP; DAG system.

Microtubular organeiles: Structure and function of cilia, flagella and centrioles.
Eukaryotic cell cycle: Mitotic and meiotic cell division and their significance.

Paper-V: Molecular Biology
Section - A

Chromosome remodeling: Nucleosome concept, solenoid and scaffold formation;
heterochromatin and euchromatin.

RNA: Structure and types (mRNA, rRNA and tRNA).

Replication mechanism in prokaryotes.

Transcription in prokaryotes.

Translation in £. coli.

Section-B

DNA structure: Polymorphism (A, B and Z type).
DNA replication: Semiconservative replication and replication mechanism in eukaryotes.

Genetic code.
fy [Tee—
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10.
11.

12.

13.
14.

Section -C

Transcription in eukaryotes.
Translation and post- translational modifications in eukaryotes.
Gene expression: Operon concept; lac operon

Section-D

DNA repairs: Direct, reversal, base-excision repair, alkylation, nucleotide excision repair
and human diseases.

Transposons: LTR, reverse transcription of retroviral genomic- RNA to DNA.

Gene transfer (Conjugation, transformation and transduction) and gene therapy.
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1.

12.
13.
14.
135.

16.

17.

Paper-VI: Genetics and Biostatistics
Section- A

Mendelian inheritance; Deviation from Mendelian inheritance.
Chromosomal theory of inheritance.

Multipie alleles, gene interaction, epistasis, lethality and pleiotropic genes.
Linkage, crossing over and linkage maps.

Sex chromosome system and sex linkage.

Section-B

Non chromosomal inheritance.

Sex determination and dosage compensation in Drosophila and mammals.
Mutation: Types and molecular basis; Variation in chromosomal number.
Gene concept: Recon, muton and cistron.

Section - C

Human genetics: somatic cell genetics, meiotic consequences, single gene disorders
(Albinism, Tay Sachs disease, Familial hypercholesterolemia, Sickle cell anemia,
Haemophilia, Thalassemia, Fragile X-syndrome &Duchenne muscular dystrophy); genetic
disorders (Down’s syndrome, Patauw’s syndrome, Tumer’s syndrome, Klinefelter’s
syndrome, Cri-du-chat syndrome, Philadelphia syndrome, Hermaphroditism and
pseudohermophroditism).

Eugenics, euthenics and euphenics.

Section-D

Introduction, scope and application of biostatistics.

Understanding the concept of descriptive and inferential statistics.

Frequency distribution.

Diagrammatic and graphical presentation of data (bar diagrams, histograms, frequency
polygons & Pie charts).

Measures of central tendency: Mean, median and mode (direct, short-cut & step-deviation
methods) and their merits & demerits.

Standard deviation and standard error and their merits & demerits.
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University of Rajasthan
Syllabus: B.Sc. Zoology (Hons.) Part-I

Min. Marks 40 8 hrs. /week Max. Marks: 100

Practicals

Microscopic technigues

1.

2.

Organization and working of optical microscopes: (Dissecting and compound
microscopes).

General methods of microscopic permanent preparations: Narcotization; fixing and
preservation, washing, staining and destaining, dehydration, clearing and
decolourization& mounting.

General idea of composition, preparation and use of:

@ Fixatives: Formalin and Bouin’s fluid.

{b)  Stains: Borax carmine, Aceto-carmine, Aceto-orcein, Haematoxylin& Eosin.

Collection and culture methods

1.
2.

Collection and culture of Euglena, Daphnia, Cyclops etc.
Culture of Paramecium in the laboratory and study of its structure, life processes and
behavior,

Museum specimen

[\

O

Eadie

10.

1.

Porifera: Sycon, Leucosolenia, EuplectellaandSpongilia.

Coelenterate: Obelia (Polyp & medusa form), Millepora, Physalia, Porpita, Velella,
Aurelia, Alcyonium, Tubipora, Gorgonia, Sea anemone, Pennatula, Fangia, Favea
and Astraea.

Ctenophora: Pleurobranchia/Coeloplanaand Ctenophora/Beroe (any one).
Platyhelminthes: Fasciola, Taenia and Planaria.

Aschelminthes:4scaris.

Annelida: Nereis, Heteronereis, Chaetopterus, Arenicola, Glossiphonia,
Pontobdella, Hirudinaria and Polygordius.

Onychophora: Peripatus.

Arthropoda: Limulus, Spider, Scorpion, Centipede, Millepede, Lepas, Balanus,
Squilla, Eupagarus, Crab, Mantis, Apis, Locust, silkwormand Beetle.

Mollusca: Chiton, Dentalium, Aplysia, Cypraea, Mytilus, Pearl oyster, Lolige and
Nautilus.

Echinodermata: Awniedon, Holothuria, Cucumaria, Echinus, Pentaceros and

Ophiothrix.
Fof |75

Hemichordata: Balanoglossus.
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1V. Microscopic slides
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4.

Anatomy: Study of the following with Dissection.

Protozoa: Euglena, Trypanosoma, Entamoeba, Leishmania, Giardia, Elphidium,
Foraminiferous shell, Monocystis, Plasmodium, Paramecium, Paramecium (Binary
fission & conjugation), Opalina, Nyctotherus, Balantidium and Vorticella.

Porifera: L.S. & T. S. of Sycon, spongin spicules, sponging fibres and gemmules.
Coelentrata: Obelia, Hydra and Obelia medusa.

Piatyhelminthes: T.S. of Fasciola, Miracidium, Sporocyst, Redia and Cercaria
larvae of Fasciola, Taenia-scolex, T.S. of Taeniathrough mature
proglottid,cysticercus larva.

Annelida: T. S. of body of Nereis, Heteronereis-parapodium.

Arthropoda:  Pediculus, Bedbug,Termite(various types), Cyclops, Daphnia,
Crustacean larvae, identification of vectors of diseases of diseases - Anopheles,
Culexanddedes.

Mollusca: V.S. Shell, W.M. of gill of Pila, T.S. gill of Unio, glochidium.

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

Periplanata: External features, appendages, mouth parts, alimentary canal, nervous
system and reproductive system.

Paleomon/ Squilla: External features, appendages, alimentary canal and nervous
system.

Pila: External {eatures, pallial organs and nervous system.

Permanent Preparation

Amoeba, Paramecium, Euglena, Foraminifera shells, Sponge spicules, Sponge fibres,
Gemmules, Hydra, Obelia colony, Parapodium of Nereis and Heteronereis, salivary gland,
mouth parts and trachea of Periplanata, Nerve ring, septalnephridia and ovary of
Pheretima, Ospharadium, gill lamella and radula of Pila, Statocysts and hastate plate of
Paleomon / Squilla, whole mount of mosquito larva.

Exercises in Biochemistry

I.
3.

4,

Detection of carbohydrates, proteins and lipids in the given sample.

Identification of mono-, di- and polysaccharide in the given sample.

Quantitative estimation: Standard curve of total cholesterol, total protein and
glycogen.

Paper chromatography/radial chromatography and ascending/descending
chromatography (Amino acids).

VI, Exercises in Cell Biology

1.

Squash preparation for the study of mitosis in onion root tip.
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IX.

bl

Squash preparation for the study of meiosis in Grasshopper/Periplanata testes.
Study of giant chromosomes in salivary glands of Chironomous/ Drosophila larva.
Study of mitochondria using vital stain (Janus Green B).

Permanent slides of mitosis and meiosis (all stages).

Exercises in Genetics
1. Study of Drosophila: Culture and its life cycle.
2. Identification of male & female Drosophila.
3. Identification of wild and mutant (Yellow body, Ebony body, Vestigial wings, White
eyes ete.) Drosophila.
4.  Permanent preparation of W.M. of Drosophila.
5. Permanent preparation of sex comb of Drosophila.
6.  Study of Barr body from buccal smear.
7. Identification of blood groups in men (A, B, AB, O and Rh).
8.  Numerical problems based on Mendel’s Laws.
9.  Study of chromosomal aberrations: Klinefelter’s syndrome, Down’s syndrome &
Turner’s syndrome.
Exercises in Biostatistics
1. Construction of frequency tables, bar diagrams, histograms, frequency polygons and
Pie charts.
2.  Exercises on Mean, median and mode (Direct, short- cut and step deviation
methods).
3. Exercises on standard deviation and standard error.
B.Sc. Zoology (Hons.) Part-I
Scheme of practical examination and distribution of marks
8 Hrs. (2 days, 4hrs /day)
Min marks: 20 Max marks: 50
I day Regular
1. Anatomy 08
2. Permanent preparation 04
3. Exercise in Biochemistry 07
4. Identification and Comments 16
onspots(1t08)
5. Viva voce 05
6. Class Record 05
7. Seminar /Project Report/ 05
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Note:

Min marks: 20 Max marks: 50

1" day
1. Exercise in Cell Biology 07
2. Exercise in Genetics 06
3, Exercise in Biostatistics 06
4, Identification and Comments 16
onspots (1to &)
5. Viva voce 05
6. Class Record 05
7. Seminar/Project Report/Collection 05

With reference to anatomy, and prescribed types, candidates must be well versed in the
study of various systems with the help of charts/models/CD ROMs / multimedia computer
based simulations including computer assisted learning (CAL) and other softwares.

With reference to whole mounts and museum specimens in case of the animal types may
be substituted with diagrams/photographs/ models etc.

Students will keep record of all the work done in the practical records.

It should be ensured that animals used in the practical exercises are net covered
under the wild life act 1972 and amendments made subsequently.

The details methodology may be asked to be written where ever is necessary.

Recommended Books:

1.

10.
11.

Ahsan J and Sinha SP: A Hand book on Economic Zoology. 9" edition S. Chand & Co.
Ltd., 1981.

Bailey NTJ: Statistical Methods in Biology. English Universities Press, 1964.

Barrington EJW: Invertebrate Structure and Function, 2™ edition John Wiley & Sons, Inc.,
1978.

Brusca RG and Brusca GJ: Invertebrates. 2™ edition Sinauer/Panima Books, 2003.

Cooper GM and Hausman RE.: The Cell: A Molecular Approach. 4™ edition ASM Press
Washington DC, 2007.

Cooper GM and Hausman RE: The Cell: A Molecular Approach. 6™ edition ASM Press
Washington, DC/ Sinauer/Panima Books, 2013.

De Robertis EDP and De Robertisir EMF: Cell and Molecular Biology. 8" edition
Lippincot Williams & Wilkins, 2006.

Gardner EL, Simmons MJ and Snustad DP: Principles of Genetics 8" edition John Wiley
& Sons, Inc., 2006,

Gupta PK. Genetics: Classical to Modern. Rastogi Publications, 2007.

Gurumani N: An Introduction to Biostatistics. MjP Publishers,2011.

Jordan EL and Verma PS: Invertebrate Zoology.S. Chand & Company Ltd., 2012.
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21
22,
23.

24.
25.

26.
27.
28.
29.
30.
31.
32.

33.

Karp G: Cell & Molecular Biology: Concepts and Experiments.7% editionjohn Wiley &
Sons, Inc., 2013.

Kotpal RL: Modern Text Book of Zoology:Invertebrates.Rastogi Publications, 2012.

Lal SS: Practical Zoology Invertebrate 11th revised editionRastogi Publications, 2014.
Lehninger AL: Biochemistry. 2™ edition Kalyani Publishers, 1991.

Lodish H, Berk A, Kaiser CA, Krieger M, Scott MP, Bretscher A, Ploegh H, Matsudaira
P: Molecular Cell Biology. 6th edition W.H Freeman and Company, New York, 2008.
Lodish H, Berk A, Matsudalra P, Kaiser CA, Krieger M, Scott MP, Zipursky SL, Darnell J:
Molecular cell Biology. 5™ edition W.H Freeman and Company, New York, 2004.

Lodish H, Berk A, Kaiser CA, Krieger M, Bertscher A, Ploegh H, Amon A, Scott M P:
Molecular Cell Biology. 7" edition Mac Miilian High Education (International edition)
England, 2013.

Lodish H, Berk A, Zipursky SL, Matsudaira P, Baltimore D, Darnell J: Molecular Cell
Biology. 4™ edition WH Freeman & Comgany, New York, 2000.

Mahajan BK: Methods in Biostatistics. 7" edition Jaypee Publishers, 2010.

Morgan DD: The Cell Cycle:Principles of Control.Sinauer/Panima Books,2007

Nelson DL and Cox MM: .Lehninger Principles of Biochemistry. 5" edition W. H.
Freeman, 2008.

Nelson DL and Cox MM: Lehninger Principles of Biochemistry. 6™ edition W. H.
Freeman, 2013.

Petsko GA and Ringe D: Protein Structure and Function.Sinauer/Panima Books, 2004,
Singh SP and Tomar BS: Cell Biology. 10™ edition Rastogi Publications, Meerut, New
Delhi, 2014.

Snustad DP and Simmons M]:Principles of Genetics. 4thedition]John Wiley & Sons, Inc.,
2005,

Sunder Rao PSS and Richard j: Introduction to Biostatistics and Research
Methods .PHI Publisher,s 2012.

Verma PS: A Manual of Practical Zoology: Invertebrates. S.Chand &Co. Ltd.New Delhi,
1971.

Verma PS and Jordan EL: Invertebrate Zoology. S Chand &Co. Ltd, New Delhi, 2001.
Voet D and Voet JG: Biochemistry. 4"edition,John Wiley & Sons, Inc., 2011.
Winchester AM: An Introduction to Genetics. Barners& Noble, Canada, 2002,
Winchester AM: Genetics: A Survey of Principles of Heredity. Oxford & IBH Publishing
Co., 1967.

Winchester AM: Human Genetics. Ohio Charles E. Merrill Publishing Co., 1971.
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Syllabus: B.Sc. (Hons.) Pt.-1
4. BOTANY

B.Sc. Part I (Hons)
Maximum Marks: 400

Paper-I Cytology, Genetics and Plant Breeding
Paper-1I Algae, Fungi and Bryophyta

Paper-III Plant Physiology and Biochemistry
Paper-IV Ecology and environmental science
Practical (6 hrs.)

B.Sc. Part 11 (Hons)
Maximum Marks: 400

Paper-I Molecular biology

Paper-II Pteridophyta, Gymnosperm and Paleobotany
Paper-III Morphology and Anatomy of angiosperms
Paper-IV Microbiology and plant pathology

Practical (6 hrs.)

B.Sc. Part I1I (Hons)
Maximum Marks: 400

Paper-1 Plant Biotechnology

Paper-II Systematics of angiosperms

Paper-I1I Plant utilization rind Ethanobotany

Paper-IV Embryology of angiosperms and Seed science
Practical (6 hrs.)

Min. Pass Marks: 160

75marks
75marks
75marks
75marks
100marks

Min. Pass Marks: 160

75marks
75marks
75marks
75marks
100marks

Min. Pass Marks: 160

75marks
75marks
75marks
75marks
100marks




Scheme of Examination (Common for all theory papers)

Each theory paper shall have two parts A & B. Part A will be compulsory having 30 very
short answer type questions (with a limit of 20 words) of one mark each with a total of 30
marks.

Part B of question paper shall be divided into three units. There will be one question from
each unit. Question number 2-4 will have internal choice. Each question will carry
15marks with a total of 45marks.
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Paper I- Cytology, Genetics and Plant Breeding
UNIT-I

The Cell: Introduction to modern tools and techniques of cell biology (Light and
Electron microscopy); History; cell theory; cell size and cell structure of Prokaryotic and
Eukaryotic cells.

Cell wall and cell membrane: Origin, ultra-structure, chemical constituents and
functions of cell wall; models of cell membrane organization; cellular transport and

signaling.

Mitochondria and chloroplast: Origin of organelles; organelles structure and
biogenesis; organelle membranes and organization of macromolecular complexes;
variation in size, shape and number; types of plastids organelle-nuclear interactions;
organelle genome organization.

Structure/function of other sub-cellular structures: Golgi complex; endoplasmic
reticulum; ribosome; lysosomes; microbodies-peroxisomes and glyoxysomes;
cytoskeleton.

UNIT-II

Nuclear organization: ultra-structure; nuclear envelope and nuclear pore complex;
nuclear matrix and nucleoplasm; DNA and histones; nucleosome and higher level of

organization

Cell division and its regulation: Mitosis and meiosis-historical perspective and
significance; various stages of cell division progression; cytokinesis; role of centromere.
Kinetochore and spindle apparatus; animal and plant cell cycle; mechanisms of cell cycle
regulation; apoptosis.
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Chromosomal Alterations: Origin, types and effects of duplications, deletions,
inversions and translocations; meiosis in structural heterozygotes. Origin, types and
effects of auto and allopolyploidy; origin and meiosis in nullisomics, monosomics and

trisomics.

Genetic alterations: Spontaneous and induced mutations; mutagens—types and mode of
action; transitions, transversions and frame-shift mutations.

UNIT-1II

Mendelism: Mendel's experiment and principles of inheritance, back cross and test cross,
gene interaction and modified dihybrid ratios - complementary, supplementary, duplicate
and epistatic factors.

Multiple allelism: multiple alleles in Drosophila (eye colour), man (blood group).

Linkage and sex determination: coupling and repulsion phases; two- and three-point
test crosses, linkage map; mechanism of sex determination; sex linked, sex limited and

sex influenced characters.

Maternal influence on inheritance: shell coiling in snails and Kappa particles in
Paramecium, cytoplasmic inheritance in yeast (mitochondria) and Mirabilis jalapa
(plasmid)

Plant breeding: Introduction, objectives of plant breeding. Types of plant reproduction:
vegetative, sexual and apomixes, their effect on generating and fixing genotypic
variation; Green revolution.

Methods of plant improvement: Pureline and mass selection; hybridisation in self- and
cross-pollinated crops; introduction and acclimitisation; hybrid vigor and inbreeding

depression.
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Suggested laboratory exercises:

Cytology

Study of prokaryotic cells of various organisms.

Bacteria, (Bacillus, Coccus, Streptococcus, Spirillum).

Structure of eukaryotic cells of various organisms

Comparative study of cell structure in onion cells, Hydrilla and Spirogyra.
Study of cyclosis in Tradescantia staminal hairs.

Bacterial staining (Gram's staining).

Study of plastids (Cassia, Lycopersicum, Capsicum).

Mitosis- all stages- onion root tip.

Meiosis-permanent slides.

Genetics and Plant Breeding

Study of sex chromosomes.

Preparation of chromosome maps-Gene mapping with a Three-Point Cross.
Exercise based on Mendal's Laws.

Exercise on gene Interaction and modified hybrid ratios.

Emasculation and hybridisation.

Suggested Readings: -

1.

Alberts; B., Bray, D.J., Raff, M., Roberts, K. and Wasson, L.D. Molecular Biology
of cell, Garland Publishing Co., Inc., New York (2001).

Gupta P.K. 1999. A text book of cell and molecular biology, Rastogi publication,
Meerut.

Lodish and Darnell J. 2000. Molecular cell (4™ edition). W.H. Freemam & Co. New
York, USA.

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

Miglani, GS.: Advanced Genetics, Narosa Publishing House, New Delhi (2000).
Russel, PI Genetics. The Benejamins/Cummings Publishing Co., Inc. U.S.A. (1998).
Shukla, R.S. and Chandel, P.S.: Cytogenetics, Evolution and Plant Breedings, S.

Chand & Co. Ltd., New Delhi (2000).
Py I
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8. Singh, R. B.: Text Book of Plant Breeding, Kalyani Publishers, Ludhiana (1999).
Paper II Algae, Fungi and Bryophyta

UNIT-1

Algae: History, occurrence and distribution, general characters, thallus organization and
evolutionary tendencies, ultrastructure of algal cell, classification and economic
importance; important features and life history of Chlorophyceae - Volvox and Chara,
Xanthophyceae - Vaucheria and Oedogonium Pheophyceae - Ectocarpus and
Rhodophyceae - Polysiphonia.

UNIT-II

Fungi: History, occutrence and distribution, general characters, ultrastructure of fungal
cell, classification and economic importance, nutrition, reproduction, important features
and life history of Mastigomycotina - Psythium, Phytophthora;, Zygomycotina - Mucor;
Ascomycotina - Saccharornyces, Eurotium, Chaetomium, Peziza, Basidiomycotina -
Puccinia, Agaricus; Deuteromycotina - Cercospora, Colletotrichum. General account of
Lichens.

UNIT-I11

Bryophytes: History, occurrence and distribution, general characters, classification,
ecological and economic importance, Study of comparative morphology, anatomy and
reproduction among bryophytes, Detailed features of Hepaticopsida - Riccia and
Marchantia, Anthocerotopsida - Anthoceros, Byropsida - Funaria.

Suggested laboratory exercises:

Algae
External Morphology and Permanent slides of-
» Volvox — volvox colony, daughter colony, Antheridia, Zygote.

»  Chara ~ sexual organs, Globule and Nucule
fq]oan
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*  QOedogonium - Thallus structure, Sexual Stage, Antheridia and Oogonia,
*  Vaucheria Thallus structure, Sexual Stage, Antheridia and Oogonia
*  Ectocarpus - Thallus structure, Unilocular and Pleurilocular sporangia

*  Polysiphonia - Thallus structure, Cystocarp, Tetrasporophyte.

Fungi
External Morphology and Permanent slides of-
*  “Chaetomium — Sexual reproduction-Ascospores
*  Peziza - Sexual Reproduction-Apothecia V.S.
*  Puccinia - Wheat leaf: Uredospore and Teleutospore
*  Agaricus - Pileus (V.S.)
*  Colletotrichum - Thallus

Bryophyta
Study of Specimens and external morphology of the following-
*  Riccia - Thallus structure
*  Marchantia - Thallus structure, Gemma cup, male and female gametophyte
s Anthoceros - Thallus structure, sporophyte
»  Funaria - Thallus structure, sporophyte

SUGGESTED BOOKS

1. Boha H. C. Alexopoulos, C.J. and Deltevoryas [.1980. Morphology of Plant and
Fungi (4" edition). Harper and Foul Co., Newyork.

2. Dube H. C. 1990. An introduction to Fungi, Vikas publishing House Pvt. Ltd.,
Dethi

3. Gilber M.S. 1988. Introductory Phycology. Affiliated East-West Press Lid. New
York.

4.  Puri P. 1985. Bryophytes, Atmaram & Sons, Delhi.

5. Singh V. Pandey P.C. and Jain D.K.20I3 A text book of Botany (4™ edition)
Rastogi Publication, Meerut.
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Paper-II1I Plant Physiology and Biochemistry
UNIT-I

Plant-water relations: Water transport processes; diffusion and osmosis; water potential
and chemical potential, absorption of water- transport through tracheids and xylem;
Transpiration and its significance factors affecting transpiration; exchange of gases, role

of stomata, mechanism of stomatal movement; antitranspirants, guttation.

Mineral nutrition: criteria of essentiality of element; macro and micronutrient; role of
¢ssential elements; mineral deficiency symptoms and plants disorders; nutrients uptake
and transport mechanism; role of cell membranes, ions pumps and carriers, ion

antagonism and toxicity.

Transportation of organic substances: transport of photosynthetic; source sink
relationship the mechanism of translocation in the phloem assimilate partitioning.

UNIT-1I

Photosynthesis: Structure of photosynthetic apparatus; photosynthetic pigments; electron
transport pathways in chloroplast membranes; photophosphorylation; Calvin cycle; Cy4
carbon cycle; Crassulacean acid metabolism; photorespiration.

Respiration: Glycolysis; TCA cycle and its regulation; electron transport in
mitochondria; oxidative phosphorylation, pentose phosphate pathway.

Nitrogen metabolism: Biological nitrogen fixation; reduction of N, to ammonia, nif

genes; regulation of nitrate reductase and nitrogenase; nitrate and ammonium assimilation




UNIT-III

Growth and development: Phases of growth; Seed dormancy and seed germination.
concept of photoperiodism; physiology of flowering; the florigen concept and role of
hormones; vernalisation; Senescence and fruit ripening; importance of respiratory
climacteric; discovery, physiological role and mechanism of action of the
phytohormones- auxins, cytokinin, gibberellins, abscisic acid, Signal transduction basic

concept; plant movement-tropic and nastic; Biological clock.

Secondary metabolites: Introduction of secondary metabolites (alkaloids, flavonoids
and steroids) and their importance.

Suggested laboratory exercises:
Physiology and Biochemistry

* Root Pressure - To demonstrate root pressure.

»  Transpiration - To demonstrate rate of transpiration by use of potometers.

» Photosynthesis - Photosynthesis by inverted funnel method, Moll's experiment.

» Respiration - To demonstrate anaerobic and aerobic respiration.

» Respiration - R.Q. by Ganong’s respirometer.

*  Growth Measurement - Measurement of growth using auxanometer.

» Plasmolysis - To determine the osmotic potential of vacuolar sap by plasmolytic
method.

»  Osmosis - Demonstration of phenomenon of osmosis by use of potato osmometer.

* Permeability - To study the effect of temperature of permeability of plasma
membrane.

*  Chloroplast Pigments - To separate chloroplast pigments by solvent method.

* Chloroplast Pigments - To separate chloroplast pigments using paper
chromatography.

,
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Separation of Amino acids - To separate amino acids in a mixture by paper

chromatography.

Enzymes - To demonstrate the enzyme activity - Catalase, Peroxidase and Amylase
and effect of pH and temperature on enzyme activity. |

Histochemical test - Cellulose; Lignin; Starch; Fat; Protein and; Tannin

SUGGESTED BOOKS
1. Glaston A, W. 1989. Life Process in Plants, Scientific American Hall, Library,
Springer- Verlage, New York, USA.
2. Hooyka, P.J.J.,, M.A. and Libbenga, K.R. (eds) 1999. Biochemistry and Molecular
Biology of Plant Hormones. Elsevier, Amsterdam, The Natherlands,
3. Hopkings G.C. 1995. Introduction to Plant Physiology. John Wiley & Sons. Inc.,
New York, USA.
4. Moore T.C. 1989 Biochemistry and Physiology of Plant Hormones (2™ edition),

Springer- Verlage, New York, USA.
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Paper IV Ecology and Environmental Science
UNIT-1

Plants and Environment: Atmosphere (stratosphere. troposphere, mesosphere and
thermosphere) Adaptations (Morphological, anatomical and physiological)

Hydrophytes. Mesophytes and Halophytes. Light (global radiation, photosynthetically
active radiation, Zonation in water body: littoral, limnetic and profoundal zones;
(heliophytes and sciophytes) Temperature (Raunkier's -classification of plants:
megatherm, Mesotherm, microtherm, heikistotherm; themoperiodicity). Soil (soil profile,
development-weathering and maturation). Soil texture, soil types, role of pH, organic
matter. Soil water, soil nutrients. Interactions among organisms (neutralism, amensalism,

allelopathy), competition, predation, parasitism, proto-cooperation, mutualism.,

Ecosystems - Concept, Structure and Function of Ecosystem; Energy flow models and
principles, trophic levels; Food chains and Food webs; Productivity; Ecological
Pyramids: Ecological efficiency; Biogeochemical Cycles - C, N and P; Ecosystem
Diversity - Aquatic (freshwater) and Terrestrial (Forests).

UNIT-II

Population ecology: Characteristic (Density, Dispersion, Natality, Mortality,
Survivorship curves, Age Structure); Diversity and pattern; Population growth, Carrying
capacity, Population regulation: - r and k selection.

Communities: Concept of ecological niche, Ecological amplitude, Ecotone and Edge
effect; Succession types, Climax concept, Species diversity (a, B).

Phytogeography: Phytogeography of India, Vegetation of Rajasthan.

UNIT 111
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Natural resource management: Renewable and non renewable resource, management

and conservation; Endangered conventional and nom-conventional energy sources;

Conservation of Biodiversity. Hot Spots, IUCN categories of threatened species.

Impact of human activities: Pollution of Air, Water, and soil and their prevention and

control Environmental Protection Act (EPA) and Global Warming. Environment Impact
Assessment (EIA)

Suggested laboratory exercises

Determination of pH of various soil and water samples by pH meter and pH paper.
Analysis of chlorides and dissolved oxygen in water samples (titration method)
Determination of bulk density and soil porosity and water holding capacity in soil
samples.

Determination of organic matter in soil samples by Walkley and Black method.

Determination of species area curve by minimal quadrate size to study the herbaceous
vegetation.

Quantitative analysis of herbaceous vegetation for frequency, density and abundance.
Estimation of biomass of aerial and belowground part of herbaceous plants (fresh and
dry weight).

Study the adaptation of following Hydrophytes: -

Hydrophytes - Hydrilla stem, Typha leaf and Nymphaea /Eicchhornia petiole.

Xerophytes - Calotropis, Capparis, and Cassurina stem and Nerium leaf.

SUGGESTED BOOKS

1.
2.

Odum, E.P., 1983, Basic Ecology, Saunders, Philadelphia.
Barbour, M.G., Burk, J.H., and Pitts, W.D. 1987. Terrestrial Plant Ecology.




Syllabus B.Sc. (Hons.) Part-|
- MATHEMATICS (HONS )
. ~ B. Sc. (Hons) Part —I *

Teaching : 3 Hours per Week per Theory paper.
2 Hours per Week per Batch for Practical
(20 candidates in each batch)

Examination:
Min. Pass Marks » Max. Marks
- Scheme: Science —-160 400
: Duration Max.Marks
Paper—1  Discrete Mathematics _ - 3 hrs. 85
Paper — 11 * Caleulus : 3 hrs. 85
Paper —III  Analytic Geometry and Optlmlzatlon ~ 3 hrs. 3 hrs.
Theory
Paper—1IV.  Number Theory = . 3 hrs. 3 hrs.
Practical ‘ 2 hrs. 60
Note:

1. Common paper 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 Intemal/cxtemal examiner can conduct Practical Examination not more than 100
(Hundred) candidates.

4.  Each candidate has to pass in Theory and Practical examinations separately.

~
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Syllabus B.Sc. (Hons.) Part-|

Paper — I: Discrete Mathematics

'1‘:éaching : 3 Hours per Week

Duration of Examination : 3 Hours Max. Marks: 85

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 : 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, Divisibility 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 DJP. Mohapatra, Elementsof Discrete Mathematics, Tata
McGraw Hill, 2008.

4. T.Koshy, Discrete Mathematics with Applications, Academic Press, 2005.

5. N.Deo, Graph Theory, Prentice Hall of India, New Delhi, 2004. N”
P [T —
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Paper- II: Calculus

Tféaching : 3 Hours per Week
Duration of Examination : 3 Hours Max. Marks: 85

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, €, log.(1+x),
(1+x)".

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 partial 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. Chandrika Prasad and Gorakh Prasad, A Text Book on Differential Calculus,
Pothishala Pvt. Ltd., Allahabad, 1992.
2. Chandrika Prasad and Gorakh Prasad, A Text Book on Integral Calculus, Pothishala
Pvt. Ltd., Allahabad, 1992.

3. Shanti Narayan and P.K. Mittal, Differential Calculus, S. Chand & Co., N. D., 2013.
4. Shanti Narayan and P.K. Mittal, Integral Calculus, S. Chand & Co., N. D., 2013.
5. H.S.Dhami, Differential Calculus, Age Int. Ltd., New Delhi, 2012.

py |5
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6. M. J. Strauss, G. L. Bradley and K. J. Smith, Calculus (3rd Edition), Dorling
Kindersley (India) Pvt. Ltd. (Pearson Education), Delhi, 2007.

7. H. Anton, I. Bivens and S. Davis, Calculus (7th Edition), John Wiley and sons (Asia),
Pt Ltd., Singapore, 2002.

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

Paper-III: Analytic Geometry and Optimization Theory
Teaching: 3 Hours per Week

Duration of Examination: 3 Hours Max. Marks: 85

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.

Reference Books :

1. S.L. Loney, The Elements of Coordinate Geometry, Macmillan and co. London, 1895.

2. RJ.T. Bell, Elementary Treatise on Co-ordinate geometry of three dimensions,
Macmillan India Ltd., 1994.

3. N.Saran and R.S.Gupta, Analytical geometry of Three Dimenssions, Pothishala Pvt.
Ltd., Allahabad, 1992.

4, PK. Jain and Khalil Ahmed, A Text Book of Analytical geometry of Three

Dimenssions, Wiley-Eastern Ltd., 2000.

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

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

2010.
Py [T
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Paper IV: Number Theory

Teaching : 3 Hours per Week

Duration of Examination : 3 Hours : Max. Marks: 85

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: Divisibility — Division Algorithm, g.c.d. the Euclidean algorithm. 1.c.m., Prime,
Infinitude of primes, Fundamental theorem of Arithmetic. Fibonacci sequence.

Unit 2: Congruence — Linear conguruence, Fermat, Little and Wilson’s theorems. Fermat’s
last theorem, Euler’s factorization, Mersenne’s factorization.

Unit 3: Number theoretic functions, t and o-functions, the Mobius function, Greatest integer
function, Euler phi function and the properties of Phi function. Application to

Cryptography.
2

Unit 4: Diophantine equations —ax + by =c¢, ax+ by + cz=d, x> +y* =7, x*+

v* =z General Integers solution of the equation X* + y* + 22 =w*  (x,y,zw = 1).

Unit 5: Quadratic residues, Quadratic reciprocity. Quadratic congruence. Primitive roots for
primes. Composite numbers having primitive roots. Theory of indices.

Reference Books :
1. S.Telang and M. Nadkarni, Number Theory, Tata McGraw-Hill, 2001.
2. David M. Burton, Elementary Number Theory (6th Edition), Tata McGraw-Hill
Edition, Indian reprint, 2007.
3. L Niven and H. Zukerman, An Introduction to the theory of Numbers, Wiley Eastern
University Edition, New Delhi, 1985.

4. Neville Robinns, Beginning Number Theory (2nd Edition), Narosa Publishing House
Pvt. Limited, Delhi, 2007

(7=
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Practical

Teaching: 2 hours per week per batch not more than 20 students

Examination: Duration: 2 Hours
Scheme

Max.Marks 60

Min.Pass Marks 22

Distribution of Marks :

Two Practicals one from each group

20 Marks each = 40 Marks
Practical Record = 10 Marks
Viva-voce = 10 Marks
Total Marks = 60 Marks

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 ,jax+b|, ct|ax+b|,
xTx"™ mez), 7, 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.

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

(iii)  Plotting and analyzing the 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.

&5 [9ee
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Syllabus B.Sc. (Hons.) Part-!
PSYCHOLOGY (HONS.)

B.S_c. Honours 1;art-l .

SCHEME OF EXAMINATION :

Papers | Nomenclature ‘ | Duration | Max. | Min. Pass -
j ‘ o | Marks | Marks

Paper-I | Advanced General Psychology 3 Hrs. 75

Paper-Il | Social Psychology | 3 Hrs. 75 120

Paper-Ill | Developmental Psychology ' 3 Hrs. 75

Paper-IV | Statistical Foundations in Psychology | 3 Hrs. 75

| Practical -~ | 3Hrs. | 100 40

NOTE :-

1. There will be 4 Theory Papers in Psychology in B.A. Honours Part-I. Each paper will
be of 3 hours. There will be a common paper for Arts and Science. There will be 3
Sections A, B and C in all the papers and will cover the entire course content of the

~ paper. ~ -

Section-A  will contain 10 questions of ZO_Words consisting of 1.5 marks each. Thus, Part-
A will be of 15 marks.

~ Section-B 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. Thus, Part-B will be of
15 marks. |

Section-C  will contain 3 long questibns each with internal choice. Each question will be of
15 marks.

Thus, Part-C will be of 45 marks. *

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

» B.A. Honours(Psychology)Part-I
Section No. of Questions 'Marks | Total
A 10 ‘ 15 15
B 5 (Out of 7) o 03 | 15
C 3 (with internal choice) 15 45
‘ ' | Total Marks 75

2. Use of simple calculator will be allowed for statistical portions of all papers.

Dy [Taz
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Univegsityof Rajasthan

- Jaipur
62



Syllabus B.Sc. (Hons.) Part-l

P aper I- Advanced General Psychology

Section-A

1. 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.

2. 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.

3. Consciousness: Definition and Functions, Altered States of Consciousness - Sleep,
Dreams, Hypnosis.

Section-B

4. Learning: Meaning and Nature; Theories-Classical Conditioning, Trial and Error
learning, Operant Conditioning, Cognitive Learning, Observational learning; Verbal
learning.

5. Memory: Meaning and Models - Level of Processing, Information Processing and
Parallel Distributed Processing; STM and LTM, Forgetting Curve and Causes of
Forgetting,

6. Intelligence: Definition and Nature, Theoretical approaches-, Spearman, Guilford,
Cattell, Sternberg, Gardner; Measurement of Intelligence.

Section-C

7. Thinking and Problem Solving : Basic Elements of Thought: Mental Imagery,
Concepts, Reasoning and Decision Making; Problem Solving: Trial and Error,
Algorithms, Heuristics, Insight; Barriers to Problem Solving; Methods of Problem
Solving.

8. 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.

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

0 [
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Books Recommended:

e

Woodworth, R.S. & Scholosberg, H. (1971). Experimental Psychology: Indian
Edition. Calcutta: Oxford & I.B.H. publication.

Baron. R.A. (2003). Psychology. Allyn and Bacon. New Delhi Prentice Hall India.

Gerrig, R.J. & Zimbardo, P.G. (2005). Psychology and Life. New Delhi: Pearson
Education.

Ciccarelli, S.K. & Meyer, G.E. (2006). Psychology. New Delhi: Pearson Education.
¥ STPUIHAR (2002), AEYFH FHFT AATASTE 7§ feell, Arfieer TRdE™

Paper II - Social Psychology

Section-A
1. Introduction: History, Scope, Goals and Methods; Social Psychology as an
Applied Science.

2. Social Cognition: Schemas, Mental Frame work for Organizing Social
Information; Heuristics and Automatic Processing; Potential Sources of Errors in
Social Cognition; Affect and Cognition.

3. Social Motivation and Interpersonal Attraction: Social Motivation: Meaning and
Types; Theories of Achievement Motivation. Interpersonal Attraction - Meaning,
Determinants and Theories.

Section-B
4. Social Attitude: Development and Functions; Attitude Change and Measurement
of Attitude.

5. Groups and Organizations: Basic Characteristics of Group Structure; Norms and
Ideology, Performance in Group and Individual Situation; Cooperation and
Conflict, Decision Making in Groups.

6. Leadership: Origin and Attributes of leadership; Functions, Type and Theories of

leadership.

Section-C
7. Prejudice and Stereotypes: Prejudice- Meaning, Nature and Origin; Stereotypes-
Beliefs about Social Groups, Reasons of forming and using Stereotypes,
Techniques for countering Prejudice and Stereotypes.

8. Public Opinion and Propaganda: Public Opinion: Meaning, Formation and
Measurement; Propaganda - Meaning, Nature and Principles, Effect of Media on

Propaganda, Propaganda as an Effective Tool.
. ,
P’j [T
N
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9. Social Tension and Social Change: Social Tension-Meaning, Types, Causes and
Effects; Methods of Reducing Social Tension. Social Change - Meaning,
Characteristics and Agents; Resistance to Social Change and Effects of Social
Change.

Books Recommended :
« Baron, R.A. and Byrne, D. (2010). Somal psychology (11™ edition), New Delhi:
Person education.

«  Mohammad, S. (2009). Samaj Manovigyan.New Delhi: Motilal Banarsi Das.
*  Mpyers, D. (2007). Social psychology. New Delhi: Cengage learning,

« Singh, AK. (2009). Samaj Manovigyan ke ruprekha New Delhi: Motilal Banarsi
Das.

* Taylor, S.E., David, L.A. & Sears, O. (2009). Social psychology New Delhi:
Pearson education.

Paper III - Developmental Psychology
Section-A

1. Human Development: Definition and Themes of Development, Methods of
Studying Development.

Nature and Nurture: Controversy and Challenges.

2. Theories of Human Development: Psychoanalytic, Learning and Cognitive
Developmental Theories.

3. Prenatal Period and Infancy: Characteristics and Periods of Prenatal
Development; Hazards during Prenatal Period; Characteristics of Infancy;
Adjustment to Postnatal Life.

Section-B
4. Early and Late Childhood: Characteristics and Developmental Tasks;
Personality Development in Early and Late Childhood.

5. Adolescence: Characteristics of Adolescence, Social Changes during
Adolescence; Adolescent Interests; Sex Interests and Sex Behaviour;
Personality Changes during Adolescence.

6. Adulthood: Characteristics and Developmental Tasks; Vocational and Marital
Adjustment; Adjustment to Parenthood.

Py
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Section-C

7. Old Age: Mental Abilities and Interests in Old Age; Changes in Motor
Abilities; Adjustment to Physical Changes; Adjustment to Retirement and
Changes in Family Life.

8. Family: Socialization within the family; Parenting Styles and Development.
Variations in Child Rearing, Family Transitions, Vulnerable Families and
Child Mal-treatment.

9. Peers, Media and Schooling: Importance of Peer Relations; Influences on Peer
Sociability -Peer Groups, Peer Relations and Socialization; Television,
Computers, Schooling.
Books Recommended :
* Berk, L.E. (2003). Child Development. Delhi: Prentice-Hall.
» Santrock, J.W. (1999). Lifespan Development. New York. McGraw Hill.
* Hurlock, E. (2003). Developmental Psychology. Delhi: Tata McGraw Hill.

s Papalia, S. & Feldman, C. (2002). Adult Development and Aging. Delhi: Tata
McGraw Hill.

* Berk, L.E. (2010). Development through the Life Span. Delhi: Pearson Education.
* Sigelman, C.K. & Rider, E.A. (2009). Human Development . New Delhi: Thomson.

Paper IV- Statistical Foundations in Psychology
Section-A

1. Introduction: Nature and Scope of Statistics and Psychological Data;
Application of Statistics in Psychology; Nature and Levels of measurement-
Categorical and Continuous Variables.

2. Frequency Distribution and Normal Distribution: Drawing of Frequency
Distribution. Bivariate Frequency Distribution, Graphical Representation of
Grouped Data-Histogram, Polygon; Normal Distribution - Meaning,
Importance and Properties.

3. Measurement of Central Tendency: Purpose and Types; Characteristics and
Computation of Mean, Median and Mode.

L
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Section-B

Measures of Variability: Concept and Uses; Characteristics and Computation
of Range, Quartile Deviation, Average Deviation and Standard Deviation.

. Correlation: Concept and Types- Pearson’s Product Moment Correlation (for

Ungrouped Data by Assumed Mean and Actual Mean); Spearman’s Rank
Order Correlation.

Hypothesis Testing and Inferences Making: Population and Sample, Types of
Sampling, Standard error of Mean, ‘t’ test (Independent group), Interpretation
of ‘t’ values, levels of Significance.

Section-C

Non Parametric Tests: Nature and Assumptions of Distribution-free Statistics;
Chi-Square - Equal Probability, 2 x 2 Contingency Table; Median Tests.

ANOVA: Purpose and Assumptions of ANOVA. One way and Two way
ANOVA '

Computer Analysis: Preparation of Data, Uses of SPSS.

Books Recommended:

Minimum, E.W., King, B.M. & Bear. G. (1993). Statistical Reasoning in Psychology
and Education. New York: John Wiley.

Siegel. S. (1994). Non-parametric Statistics. New Y ork: McGraw Hill.

Aron, A., Aron, E. & Coups, E. (2007). Statistics for psychology. New Delhi: Pearson
Education.

Guilford, J.P. (1975). Fundamental statistics in psychology and education. New York:
McGraw Hill.

Garrett, H. (1981). Statistics in psychology and education. Mumbai: Vakil febber and
Simons.

Kapil, HK. (2002). Sankhyiki Ke Mool Tatwa. Agra: Vinod Pustak Mandir.

1 (-

Dy. Registrar (Academic-I)
Univergityof Rajasthan
Jaipur

7.



-

o

10.
11.
12.

Practical

Human Maze Learning
Serial Position Effect (Non-sense syllables)

Bilateral Transfer of Training

Retroactive Inhibition

Figure Ground Reversal
Concept Formation

Measurement of Attitude

Assessment of Emotional Maturity
Assessment of Social Maturity
Youth Problem Inventory

Normal Probability Curve

Measurement of Intelligence (Bhatia Battery Performance test)

68
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Scheme of Examination

Min Pass Marks 16 14095} Max. Marks 40C

Paper -1 3 hour duration Physical Geography Max. Marks 80
Paper 11 3 hour duration Human Geography Max. Marks 80
Paper ~11{ 3 hour duralion Economic Geography Max. Marks 80
Paper ~TV 3 hour curaticn Geography of Rajasthan Max. Marks 80
Practical Max. Marks 80
Notes

|, Swudents are pcinitied to use the stencils, simple calcultitor and log tables wherever
Needed in both: theory and practical examinations. Each theory paper will have

a teaching of hnurs ner week,
There wilt be a comimaon paper for Arts and Science.

2.

Q.1 wiil be coinpulsory and will cover the entire course of tie paper.

(V%

Q.No. t of 20"/0 marks of the maximwmn marks be set in two parts.

(a) Part {ay witl bave'ten items for locating on a map (to be supplied by examination
centre) carrying 10% marks of the maximum marks and camdidates shall attempt any

five items.
{b) Part (b) wis have 10 short answer questions carrying 10% marks of the maximum
marks and cand dates shall attempt any five items. :

4. Remaining 9 curshons carrying equal marks will be get fith three questions froin
each ssction of the . sliabus

5. Candidate will attempt 5 questions in all including question No. | sefecting at least

one yuestion frorn ench sestion.

Practical examination will be conducted by the baard of éxarniners.

O

7. The candidate w1l bave to pass in theory and practical separately.

SYLLABUS
per I: Physical Geography

Scction A

Definition, scope aud dzvelopment of physical geography, geological history of the Earth;
zoning of Earth’s interior, rocks |, origin of continents and oceans; continenta! dri& theory
and plate tectonics; coucept of isostasy: views of Airy, Pratt, Joly and Holmes FEarth
movements: epeirogen.. ani orogenic, mountain building theories: Kober, Jeffreys, Daly.
Joly and Holimes and p..te to.tonics; denudation, cycle of erosion: views of W.M. Dav:: and
W. Penck, erosional ar deoutonal topegraphtes: river, under groundwater, glacier .ind

and ocearnic waves. ‘@
Section B ' Pj /
 og1s{rat
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- Secon- B

Composition and structure of the atmosphere, insolation, air temperature, air presstire,
pressure belts and planetary winds, monsoon and local winds, humidity, classification: of
ciouds and peecipitation, air masses, tronis and cvclones: tropical and temperate, classifteation
of the worid climates: Koppen and Thorthwaite, gzoeral climatic classification.

Section C

Surface corifiguration of oceans hattom: Pacifié, Atlantic arid Indian oceans, océan debo‘éi&
horizontal and vertica! temperature of oceans, oceanic salinity, tides, oceanic waves and
currents, cocal reefs and their origin: views of Datwin and Dana, W.M. Davis, Muirsy,
classification of marine resources, blosphere and its comiponents, - ecosysteins; [Sﬁmt
community and animal kingdom. biomes: equatonal rainforest, monsoon, savata &nd

temperate gw,xslands

Recomwmendzd Readings:

digr, dLva g AR, ¢ 2005, RS Qe (@ (“haW afea) | warh qfEewsy, ‘#‘\’B'n
T, @, 2012, WHAE 3 | vy oA, A3 el | ‘
e, o6, 2017 ¢ Wites Ia : EEY ofiardes, 1RS 1

Husain, M. 2001, Fundarentals u{ Physical Geography. Rawat Publication, Jaipur

Hess, D, 2012: Physical’ Geography : A Landscape Appreciation. PHI Learning Privite
Limited, New Dethi, Mcymight « fevet Edition,

Khullar, D.R. 2012: Physical Geagraphy. Kalyani Poblishers, New Delhi

Ris, Wi, 2005 © T—oNHRY ST | GRT URASYR, TRTOIeN |

Rig, wfds, 2011 WS Tﬁa w1 w‘*fu TUTT YIS AT, TATREIE |

i, TawE, wAl, UL G [US s ST 2008 RS e | daRiin BeRTT GaLR)
Sharma, R.C. and Vata! M. I%".l Oumanography for Geographers. Chastanya Publishing

House, Allahabad. A
Stranler, A.N. and Strahle- A H 39 Rlements of Physical Geography. John wiléy & Sons,

New York.
Tikkha, R.N. 1999: Physical Geugrapity. eedar Nath Ram Nath & C., Meerut.

Paper II: Human Geography

Section A

{nroduction of human geograp.:: meaning, definition, nature, scope and importance,
branches of human geography and s relation with other social sciences, principles of human

geography, essential elemaiis of fiuiuae gowgiaphy: Brunhes and Huntington, approachies (0

human geography: envirmentai “etecminesv, possibilism, stop and go dcterm'izni;px {qf[/) )

VD U ‘WA‘



contnbution of va~nous scholars: Fredrick Ratzel, Miss Ellen Sample, Vidai de @ Riach:

Huntington.
Section B

Evolutionof mnan and races of mankind: distribution and characteristics. E€fly civilizations:-
Indo-Gangatic, Egystian and Tigris-Euphartis, ceatres of human civilization, haman life and
its adaptation of changing caviroument;- Eskimo, Pygmy, Bushimen, Khirgiz, Naga, Bhil,
Gonds and Santhal.

Section C

Building materials and house types, types and patterns of rural & urban seftlement, inteal
structure of cities, iranspeit foci and centers of specialized sefvicks,--principal htiman
occupations and prirsipal agglomerations, their ecological and distéibutiidal aspects, gends
of urbanization movement of mankind: definition, types, causes abd effexts in past and-

Recommended Readjngs:

Dohrs, F.E. and Summiners, L.W. (eds.) 1967: Introduction to Geography. Thomas Crowell

Co. , New York.
Dear, M.J. and Flusty, S. (ed.} 2202: The spaces of Post modemity, Readings in Human

Geography. Blackwell Fublishers Ltd., Oxford.

Fellmen, Getis and Getis, J. 1998 Human Geography-Landsc#tpe of hutnan sétivities.
Longman, Loadon.

Husain, M. 2012: Hur. an Geography. Rawat Publications, Jaipur.

B, T, 2006. S A I | AREN GIGE, TRER )
Leong. G.C. and Morgan, E.C. 1982: Human and Ceonoutic Geography. Oxford University

Press, Oxford 2 Edit:on.
RF, Tud). 2012 TR ynrE) el o, o |

W, Q. v s, AB. cove HET IR RN SSINE, YT

Singh, R L 2005 Fur ment 7 Human Geography  Sharda Pustak Bhawan, Allahabag,
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. |
paper II: Economic Geography
Section A

geography, study of the geographical factors affetag

Meaping and scape of economic
raw saaterials and food stuffs.

production, corisumption and distributivis of principal

Section B

! ervation, agricultural types and agriculitifal

Man's utilization of patral resovic=™
region of the world, irrigation systews:, ‘mporiant rninerals and their distfibution iron, ﬁﬁf
'y

alunfinium and ureniuoy, coal and peuiicunt

Sectiva C

Industrial region of the world, major manufasiuring i i d thet

. . ) - manufiet ring industries-and thefr localisation FOf8%;
steel, textile and chemical, study of economic regions ~ Damadar Valley ngln?im Wm
rem worlg trade and ‘ransport, trade and trade routes — Sea, Air and p;pe lines ’ h
(Questions wiil be on the basis of wo: . reglons and not on coutmiw) .

Recommended Readivgs:

Al_ vy i . fon , .
Be:,mg?; .Z‘f.jﬁ;{;%&gnomic Geography. Prentice Hall. India, New Dethi
7y, BJL. et al 1976: Geography of Economic System. Prent ' .

. Prentice hall, Englewood, Cliffs

NJ., USA.

Zi: ?@?1{?; sufths spire ) W e, s )

xo@ . “hattore, PR - A N neosch to Economic Geography. World Pregss
, V.A. 1985: Econotic Geogra;... Coneep Publishing Co., New Délhi

LCC*B(,. (.C. and Mor
. rorgan, i2.C. 1982; Humar and Bea :
| o Ban ang Leononuc Oeography. Okfm‘ﬁ Um'Ve" m”‘gy‘
Sin 821 Kashi Nath and Siddiqui ‘ n
1 tqut, AR Economi @
Ala hahad | Eeonomic +608 ph}', P fayag P ustak Bhaw&h

Wheeler, 1.0, and & :

0, 43d Maller 0 1995; |

1210, a9 Muller, O 1995: Boons eagzsphy ok Viley, New York
- ’ . } OX'

o (o2 ——
egistrar
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Paper IV: Geography of Rajasthan
Section A

Physical aspe. s - Paiasthan: grdlagical structure, relief, clinate, drought, dridionge, il
vegetation. Environmental pollution -causes and types; desertification, soils, soil erosion and
conservation: availability, probleris and conservation of water resources.

Section B

Mineral resources distribution 2 w.ouuction; Power and energy resources: distribution and
production {fyd..-clectricity, oo u, ccwwoleum, solar energy and bio-emergy) irmgation
sources, imigation wntensity, crop wise urigation, quality of irrigation witer prablems,
irrigation projects: detailed study of Indira Gandhi canal project, Chambal valley project,
Mahi Bajaj Sagar projects on physical and socio-economic aspects, agriculture: develophtent
under five year plans, problems of agriculture developmient, general land use, live-stock and
dairy developmeni, minerals. :

Industiies: textile, sugar, cement, marble and granite, ferdlizer, ziric and copper smelting
Traasport & wade developmaent of tourism, desert development programme. wikal arecs
development programme, Aravai: mil dévelopment programme.

Section C

Cultural and development aspects: population-number, growth, distritrition and density, rura:
and irban, male and female population, literacy status, occupational structure, schedule
casies and sche fuile tribes, populaticn probiems, study of bhil, meena and garasia.

Settlement pau=rn rvpes of semm»-n»-o ~uitding materials and house types in Rarasthan with

gxamples, factors affecting settlement.

Recommended Readings:

Bhalla, L.R. 1996-v7: Geography ¢t Rajasthan. Kuldeep Publications, Jaipur.

Gujar,R.K 1992 Geography of Indira Gandhi Canal. Rajasthan Hindi Granth Academy

Lodha, R. & Mubeshwari, D. 2001: Geogiaphy of Rajasthan. Shahitya Bhawan Publication

Hospital Road, Agr

Mishra, V.C. 1967 Geography of R-jasthan. National book trust of India, New Delhi.

TRITFTGT, Tei {1, oo e 130 TORITY B SeeaRet | Bl 4% g1, SR |

TEAT, V& 2002 i@ B[ PO P B, TG |

Sing, R.L. 97! (ed . India A Regtanai Geography NGSI. Varanasi.

Attar Singh. 1992 Fiood Prone Arezs of India. Aviskar Publishers Jaipur \A
Sharma H.S. and ML, Sharma 2014 Geography of Rajasthan. Panchcil Puph:.her Japur

; u’tﬂf
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Practieals
Scheme of examination

Min Fass Marks: 32 Max. Marks: 80

Bifurcation of Marks Time
Wriiten test 40 3 hrs.
Field survey and viva voce 15+S 2% hus.
Record and viva voce 1545 -
Total Marks 80

N.B. i Thore shali be 6 questinas . written tost selecting at least two questions from
each section. Candidates 24+ equired to attempt 3 questions selecting | question
rrom each section. All ¢ 2+ carry equal marks. Each practical batch ot 30
students will be allotted & waching of 4 hrs per week for practicals.

SYLLABUS

Section A

The nature aud scope ol cartography, classilication of maps, scales (plain, diagonal.
comparative, vernier). Methods of shovwing reliefl hachures, hill shading, contours. Profiles-

serial, longituc nal, transverse, superim - sied, composite, projected and their use in landform
study.

Section B

Enlargement and reduction of maps. noe of pantograph, tepresentation of temperature,

pressure and reinfall daia, use of line nd bar graphs, isotherms, isobars and isohytes,

construction ai significance of climogiupa, nythergraph and chimatograph.
Section C

Study and interpretation of weather maps f india (particularly July and January)

Prismatic Compass survey: equipments. weihods of measurement of hearings, correction ot
pearmngs, record of survey ClOSInG 2TOr Al 1 COITectons. .
Recompiended Readings: »

Monkho e, I 0 and Wilkinson, F.J 0 850 Maps and Diagrams. Mcthucn, London.

Raisz, E. 1962, Generat Cartography. o -+hn Wiley and Sons, New York. 3% edinon.

Sarkar, A.K. 1997 Practical Geograpl:: A Systematic Approach. Orient Longman, Kolkata.
Singh, R.L. ans Singh Rana P.B. 1991 | lements of Practical Geography. Kalyani Publishers.
New Delhi.

Singh, L.R. 2ve o Fundamentals of Prac:oat Geography. Sharda Pustak Bhawan. Allahabad.
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Syltabus: B.Sc. (Hons.) Pt.-I1

B.Sc. (HONS.) PART-H EXAMINATION
1. PHYSICS (HONS.)
Paper-Y : Optices
Five questions are to be set taking one from each umt (each
question will have an internal choice). Student will attempt all the five
questions. 40% weightage will be given to problems and numenicals.
Unit-1 Interference

Superposition of waves from two peint sources, the necessity of
coherence correlation function of two light waves. Degree of partial
coherences and visibility of fringes. Effective size of a point source.
Brown and Twiss experiment. Self correlation function and degree of
temporal coherence for quasimonochromatic light. Coherence time
and wave packet. Interference of waves from two coherent point
sources. Shape of Interference fringes in 3-dimensional space and
their appearance on a screen. Integsity distribution in space. Fresnel’s
biprism experiment. Interference of waves from several synchronous
sougces. Directional transmission and reception of radio signals.

Interfexence by division of amplitude. Film of varying thickness.
Coleur of tlun films in transmission and reflection. Fringes of equal
inclination. Newton’s rings. Determination of refractive index by
Newton’s rings. Michelson’s. Interferometer. Fringes of different
shapes width Michelson’s interferometer. Determination of wavelength
and refractive wdex with Michelson Interferometer fringes waves
interferometer. Theory of Fabry-Perot interferometer, visibility and
shape of fnnges. Mountings for Fabry-Perot etalon, Lummer Gerhke
Plate : basic theory and working, '

Unit-Hf Fraunhofer Diffraction

Fraunhofer diffraction by a single slit, intensity distribution and
positions of maxima and minima in diffraction pattern. Fraunhofer
pattern of circular and rectangular apertures. Fraunhofer diffraction
by two parallel shits,, Missing orders. Diffraction by many parallel
slits. Plane diffraction grating. Transmission and reflection gratings.
Concave grating. Rowland's mounting. Dispersion by a grating.
Rayleigh’s criterion of resolution. Resolving power of a grating, RP
of a telescope.

9




University of Rajasthan

Unit-IIl Fresnel’s diffraction and X-ray diffraction

Fresnel’s diffraction by a circular aperture, straight edge and a
thin slit. Comu’s spiral geometrical method to study Fresnel’s diffraction
Pattern. Zone plate multiplication of a zone plate.

X-Ray diffraction in crystals, atomic planes and inter-atomic
plane separation in simple cubic FCC and BCC lattices. Bragg’s law,
Laue spots. Diffraction pattem of powdered samples.

Unit-IV Laser and Holography

Spontaneous and stimulated emission, density of states, Einstein’s,
A and B coefTicients. Ratio of stimulated to spontaneous transitions
in a system in thermal equilibrium, Energy density of radiation as a
result of stimulated emission and absorption, condition for stimulated
emission and absorption, condition for amplification. Population inversion,
Methods of optical pumping, Energy level Scheme of He-Ne and
Ruby lasers. Working of a laser source, special features of a laser
source and their origin. Tunnel lasers {qualitative discussion only).

Basic concept of holography, difference between a hologram
and a photograph. Construction of a hologram and reconstruction of
1mage. i

Unit-V Polarization

Plane Electromagnetic waves, £ and B of plane polarized,
circularly polarized and elliptically polarized light and mathematical
representations. Boundary conditions for electric and magnetic fields
at the vacuum dielectric interference. Reflection and refraction of
EM Waves at a plane dielectric surface at normal and oblique
incidence. Derivation of Fresnel’s relations. Polarization by selective
(dichroism) wire grid polarizer for microwaves. Polaroids Applieation
of Polaroids in 3-D movies, Polarization by scattering.

Double refraction. Geometry of calcite crystal, Ordinary and
extraordinary rays. Optical and crystallographic axes. Huygen’s theory
of double refraction. Propagation of plane waves in uniaxial crystals.
Propagation of waves in calcite crystal with different orientation of
refracting face with optic axis, quarter and half wave plates.

Optical activity, Specific rotation. Biquartz and half shade

polarimceters.

5




Syllabus:B.Sc. (Hons.) Pt.-II

Books Recommended :
Geometrical and Physical Optics by B.K. Mathur
An Introduction to Modern Optics by A.K. Ghatak
Optics by D.P. “handelvsal
An Introductiorr to Modem Optics by F.R. Fowles
Optical Physics by Lipson and Lipsen.
Paper-VI : Mathematical Physics
Note : Five questions are to be set taking one from each unit
(cach question wil} have an internal choice). Student will atterpt all
the five questions. 40% weightage will be given to problems and
nurmericals.

BN -

W

Unit-I .

Orthogonal Curvilinear co-ordinate ’systcm. Secale factors,
expression for gradient, divergence and curl and their applications to
Cartesian, circular, cylindrical and spherical pelar co-ordinate systems.

Co-ordinate transfermation and Jacobian. Transformation of
Covariant, Contravariant and Mixed Tensors. Addition, Multiplication
and Contraction of Tensors. Metric tenser and its use in transformation
of tensors. Dirac Delta Function and its properties.

Unit-21

Fourier series: Fourier theorem and computation of Fourter co-
efficients. Even and odd functions, half range expansion, sums and
scale changes, forced oscillations, Expansion Techniques : intégration
and differentiation. Introduction to Fourier transform and its simple
applications.

Unit-111

Solution of differential equations—Series method : Properties of
power series, solution of ordinary differential equation : Legendre’s
Equation, Legendre Polynomials and Functions, Hermite Polynomials.

The method of Frobenius: Solution about regular singular points,
The Gamma function, the Bessel-Clifford equation.

Roots differing by an integer : Series method, Solution of Bessel
equation for -



University of Rajasthan
(D) Roots not differing by an integer
(i) Equal roots
(ai) Roots differing by an integer,

Basic identities involving Bessel Functions. Basic properties hike

orthogonality recurrence relation and generating functions of

Bessel, Hermite, Legendre, and associated Legendre’s function

(simple applications). '

Unit-1V

Solution of partial differential by separation of variable technique

and its application to following Boundary Value Problems:

() Laplice equation in three dimensional Cartesian co-ordinate

system—line charge between two earthed parallet plates.

(i) Laplace equation in Spherical coordinate system—Electric

potential about a spherical surface.

(i) Wave équation in two dimensional Cartesian co-ordinate

system -Hcat conduction in a thin rectangular plate.

(iv) Diffusion equation in cylindrical co-ordinate system.

| Unit-V

Matrices : Inverse of a matrix, adjoint, Hermition adjoint, Solution

of linear equations using matrix.

Norms and inner products, orthogonal sets and matrices, the
Gram Schmidt process and the Q-R factorization fhcbrem Projection
matrices. Least square fit of data. Eigen values and Eigen vectors,
diagonahization of matrices. Examples involving up to 3x3 matrices
and for the case of real symmetric and simple matrices. Solution of
lincar differential equations for the homogeneous and non-homogeneous
cases.

Reference Books :
! Mathematical Methods by Potter and Goldberg (Prentice Hall of

India Pvt. Ltd.)
2 Apphied Mathematics for Engineers wind Physicists by Pipes and
Harvili (nfcCirw Hill Book Co))

~



Syllabus: B.Sc. (Hons.) Pt-I1
Paper-VII : Quantum Mechanics

Note : Five questions are to be set taking one from each unit
(each question will have an internal choice). Student will attempt all
the five questions. 40% weightage will be given to problems and
- numericals.

Unit-1 A

Development of Quantum Theory : Black body radiation,

Plank’s Quanturmn Hypothesis, Specifig heats of solids, The Photoelectric

el ARSIl .

effect, The Corapton effect, Uncertainty principle, Its applications such-

as (i) Non-existence of electrons in nucleus (i) Ground state énergy
of H-atom (ilt) Ground state energy of harmonic oscillator and (iv)
Natural width of spectral lines.

The Schridinger’s equation and Stationary State : A free
particle in one dimension, Generalization to three dimensions, The
operator correspondence and the Schrddinger equation for a particle
subject to forces, Physical Interpretation and conditions on the wave
function : Normalization and Probability Interpretation, Non-normalizable
wave functions and Box Normalization, Conservation of Probability,
Expectation Values, Ehrenfest’s Theorem, Admissibility conditions on
the wave function.

Stationary States and Energy Spectra : Stationary States
: Time independent Schréedinger equation, a particle in a square well
potential, bound states in a square well (E<0), admissible solutions of
wave equation (b) The Energy Eigen values-Discrete Spectrum.
{c) The Energy Eigen functions; Parity (d) Penetration into classically
torbidden regions.
Unit-11

The Square Well --Nonlocalized States (E>0). Square Potcnnal
Barrier : (2) Quantum Mechanical Tunncling, (b) Reflection at Potential
Barriers and Wells. Multiple Potential Wells: Splitting of Encrgy-
Levels; Encrgy Bands : (a) The Wave Function : Transfer across
Potential Well. (b) A Single Square Well : Energy levels. (¢) The

Wave function: Transfer across N Square Wells. (d) A Regular
Array of N Square Wells : Energy Levels. (¢) An Infinite Array of
Square Weils - The Kromg-Penney Medel,

py (0=
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University of Rajasthan
Unit-1L1

General Formalism of ‘¥ave Mechanics : The Schridinger
Equation and the Probability Interpretation for an N-Particle System.
The Fundamental Postulates of Wave Mechanics : (a) Representation
of States (b) Representation of Dynamical Vanable, Expectation
Values, Observables. The Adjoint of an Operator, and Self-Adjointness.
The Eigen Value Problem, Degeneracy, Eigen Valués and Eigen
Functions of Self-Adjoint Operators. The Dirac Delta function,
Observables: Completeness and Normalization of Eigen Functions,
Closure, Physical Interpretalion of Eigen Values. Eigen Functions and
Expansion Coefficients. Momentum Eigen Functions. Wave Functions
in Momentum Space : (2) Self-adjointness and Reality of Eigen
Values (b) Noermalization and Closure (c) The Wave Function and
Operators in Momentum Space. The Uncertainty Principle, States
with Minimum Value for Uncertainty Product, Commutating
Observables; Removal of Degeneracy, Evelution of System with
time; Censtants of the motion, Non-Interacting and Interacting Systems,
Systems of Identical Particles : (a) fnterchange of Particles. Syfametric
and Antisymmetric Wave Functions. (b) Relation between Type of
Symmetry and Statistics, The Exclusion Principle.

*‘ : Unit-IV

Exactly Seluble Eigen Value Problems : The Simple Harmonic
Oscillator : The Schrédinger Equation and Energy Eigen Values. The
Energy Eigen Functions : (a) Series Solution, Asymptotic Behaviour.
(b) Orthonormality, Properties of Stationary States. The Abstract
Operator Method : (a) The Ladder (or Raising and Lowering)
Operators, (b) The Figen Value Spectrum, (c) The Energy Eigen
Functions, Coherent States, Angular Momentum Operators. The Eigen
Value Equation for L?, Separation of variable, Admissibility Conditions
on Solutions, Bigen Valucs. The Eigen Functions : Spherical Harmonics.
Physical Interpretation, Parity, Angular Momentum in stationary States
of Systems with Spherical Symmetry : (3) the Rigid Rotator, (b) A

particle ur a Central Potential, The Radial Equation, (¢) The Radial

Wave functions.
Three Dimensional Square Well Potential : Solution in

the interior Region. Solution i the ¥xterior Region, and Motching:

L A AT A e S A ka1
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Syllabus: B.Sc. (Hons.) PL-1

(a) Nonlocalized States (E>0) (b) Bound States (E<0). The Hydrogen
Atom : Solution of the Radial Equation; Energy Levels, Stationary
State Wave Functions, Discussion of Bound States.
Unit-y '
Representations, Transformations and Symmetries :
Quantum States; State vectors and Wave Functions, The Hilbert
Space of state Vectors; Dirac Notation—(a) State Vectors and their

conjugates (b) Norm and Scalar Product (¢) Basis in Hilbert Space,

Dynamical Variables and Linear Operators—(a) Abstract Qperators;
the Quantum Conditions (b) The Adjoint; Self-Adjointness (c).Eigen
values and Eigen Vectors (d) Expansion of the Identity; Projection
Operators (e) Unitary Operators, Represéntations—(a) Representation
of State Vectors: The Wave function (b} Dynamical Variables as
Matrix Operators (¢} Products of Operators : The Quantum Condition
(d) Self-Adjointness and Hermiticity (e) Diagpnalization, Continuous
Basis — The Schrodinger Representation, Degeneracy; Labelling by
commuting observables, Change of Basis; Unitary Transformations,
Unitary Transformations Induced by change of Coerdinate System :
Tranislations, Unitary Transformation induced by Rotation of Coordinate
System, The Algebra of Rotation Generators; Transformation of
Dynamical Variables, Symmetries and Conservation Laws, Space.
nversion (a) Intrinsic Parity (b) The Unitary Operators of Space
Inversion (d) Parity Non-Conservation, Time Reversal.
Reference Books :
1. P.M. Mathews and K. Venkatesan—A Textbook of Quantum
Mechanics.
2. AK. Ghatak and S. Lokanathan—~Quantum Mechanics (Third
Edition).
3. H.S. Mani and G.K. Mehta—~-Introduction to Modermn Physics.
Paper-VIII : Electronics
Note : Five questions arc to be sct taking one question from
each unit. {each question will have an internal choice). The student
will attempt all § questions. 40% weightage will be given to problems
and numericals

10
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Untversity of Rajasthan ~

Teaching : dbrs/wéek Max. Marks 75
Unizt-f

Circuit analysis : Networks: Some topological definitions. Loop
and Nodal analysis of d.c. and a.c. circuits (based on Kirchoff Laws).

Two port network @ Current voltage conventions, Concept of
Driving point and transfer impedance open circuit, short circuit and
hybrid parameters. star delta /T-n inter-conversions, open, short and-
characteristic impedance of symmetric T-n network. '

Network theorems : (reference of DC as well as AC circuits is
to be given) superposition, Thevenin, Norton, Reciprocity,
Compensation. Maximum power transfer. ' '

: Unit-IT

Fundamentals of Semiconductors : Intrinsic and extrinsic
semi-conductors, charge densities in intrinsic. P and N type
semiconductors PN Junction, Conduction by drift and diffusion of
charge, PN Diode equation. Capacitance effect, Zener effect.

Rectification and Power Supply : Diode parameters and
Specifications (reference of some commonly used diodes should be
given), Diode. Approximations. Half-wave, full-wave and bridge
rectifiers, calculation of efficiency. Ripple factor and Regulation,
Filters: A comparative study of shunt capacitor, L section and pi
section filter, diode voltage multiplier, Zener regulator.

Unit-I11

Transistors : Basic ideas, operation, CB, CE, cc configurations,
Input-and output characteristics (foc these configurations) and current
voltages, notation, Concept of DC and AC load lines, Transistor as a
switch, as a current source, Transistor biasing circuits : Base bias,
collector and emmutter feed back bias. Basic ideas about FET and
MOSFETS.

Fransistor Amplifiers : CE, CC and CB Amplifier and their
approximate Analysis for gan, input and output impudence (using
eber Mol’s h-equivalent circuit).

Coupling of Amplificrs (basic ideas of R-C. L-C Transformer
and direct coupling) basic idea of class A, B, AD and C. operation,
effect of transistor Frequency capacitances on high frequency amplifier
gain, gain and phase versus frequency cffect of capaeitors in transistor
atnplifier and frequency response ol CE Awmphfier.

S “Ta‘\
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Syllabus : B.Sc. (Hons.) Pt.-I1

Unit-BV
Amplifiers with feedback : Concept of Feed back. Stabilisation
of gain by negative feed back, effects of feed back on output and
input resistance and nonlinear distortion. Voltage and current feed
back circuits and frequency response of feed back Amplifiers.
Oscillators : Theory of sinusoidat oscillation. Wein bridge, phase
shift, Colpit, Hartley, Clapp and crystal oscillators {only an approximate
calculation of oscillator frequency and gain requirements, if necessary).
Unit-V
Operational Amplifier : Differential Amplifier. Operational
Amplifier, basic idea and its basic parameters, Application; Unity gain
buffer, inverting, voltage amplifier, Adder, subtractor integrator
differentiate, comparator, ldea of wave form generator voltage

regulation. R

Digital Circuits : Logic Fundamentals AND, OR, NOT, NOR,
NAND and XOR gates : Symbols and their truth tables. Boolen
Algebra De morgon’s theorem and circuit realisation of logic functions
using various digital logic families : RTL, DTL, TTL, ECL and MOS
logic families.

Integrated Circuits : Basic idea about pin configuration and
block diagrams of some popular IC’s. Op Amp. 741. Three pin
Regulators, and Timer 555 and 7400, 7 segment display.
Reference Books :

A.P. Malvino : Electronics Principles
A.P. Malvino : Digital Computer Electronics
Van Valcumgurg : Network Analysis
J. Mitliman and C.C. Halkyas : Integrated Electronics
G.K. Mithal : Integrated Electronics.
6. J.D. Ryder : Network Analysis
7. R.P. Jan ; Digital Electronics.
Physics Practicaly i
Muox. Marks : 100 - Min. Pass Marks : 40

Two practicals of 5 bours each spread over two days.

the swudents are cxpected to perforin 5 experiments in the
academic session The supgested list of experiments i sivan below

AEE I
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the institution may however, set other experiments of the same level
and may communicate the same to the convener, Board of Studies.

1.

15

Using platinum resistance thermometer to find the melting point
of a given substance.

Determine the theromdynamic constant v (gamma) = Cp/Cv
using elements and Desormes method.

Determine thermal conductivity of a bad conductory by lee
method.

Determination of a ballistic constant of a ballistic galvanometers
and high resistance by leakage method,

Study of variation of total thermal radiation with température.

. To study conductor interaction through fall to magnet in a hollow

metal cylinder.
To study temperature variation of modulus of rigidity.

Plot thermo emf versus temperatures graph and find the neutral
temperature uses and bath.

Study the magnetic field along the axis of a current carrying
circular coil. Plot the necessary graph and hence find the radius
of the circular coil.

Study of power supply using half wave. Full wave and bridge
rectifier with various filter circuits.

Study of half wave rectifier using single diodes and application of
L and r section filter.

To study characteristics of a given transistor -PNP/NPN.

. Determination of band gap using a junction diode.
4.

Study of single stage transistor audio amplifier (variation of gain
with frequency).
To determine efm by Thomson’s methpd.
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! 2 . CHEMISTRY

SCL TR
Yax Marks: 400
Duranon (hrs) Max. Marks Min. Pass Marks
Paper v 3 7>
Paper-V1 3 75 120
Paper- Vi 3 75
Paper-V1ii 3 75
Practical 8 100 10

(Complete ir: VW0 days)
Note: Each paper will contain ten questions having two questions from each unit. Candidates are
required to attempt five questions in all selecting one question from each unit

Paper-V Inorganic Chemistry
(4 hrs / Week)

UNIT-I
Coordination Chemistry:
Wemer's coordination theory, effecuve atomic number, chelates, nomenclaiure of coordination
compounds, isomertsm in coordination compounds.
Magnetic properties of transition metal complexes:
Types of magnetic behaviour. methods of determining magnetic susceptibility. spin-only
formula. L-S couphing. correlation of w and p.y values, orbital contribution of magnetic
moments, apphcation of magnetic moment data for 3d-metal complexes.

UNIT-I1
Theories of Coordination Compounds:
Valence bond theor of transition meial complexes,. limitations ot valeace bond theor
Crvatal field theory. crvstal held spliting in octahedial, tetrabedra! and square planar
complexes factors attecting the ervstal field parameters, Jahn-Teller ottfect
Apphication of Cnvaad bield stabrthzavon energy tn explaining onic radi ol divaient ons o

ransiion series. heal of hvdranon of divalent 1ons of Hrst transilion sones

RSN

UNIT-111
Flectronic spectra of Transition metal complexes:
Lipes of electronic tioations seleenion rules for d-d transitions. spectioscopic grouhd SHics.
drectiochemicn. senes Ungelenerey level diagrams for d' and J7 staies discussion of the
lectromie spectum ol § ik N caomplex woen.
Thermodynamic and kinetic aspects of metal complexes:
\ brict outhine ¢ thermodvinamie stability of metal complexes and tactors atrecting ihe stabeiy.

subsitution poas sions of quare planar complexes

UNT -1V
 hemastery of Lanthanide clements:
Cooneral study secwrenc s and vadation. ol ronic conbrguralion  osr i o ot ot g
=
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Lt et thamde contiachion. magnetc properties. compiex [onmauon of ianthamde compounds.
Che~ iy of Actinides:

Gereow study - Chenustne of separation of Np, Pu and Am from U, electronic configuration,
oxidation states nagnetic properties. complexation behaviour. comparison of lanthanides and
achinides., supcr heavy elements.

UNIT-V
Oxidation and Reduction:
Redox potential data and their analysis, redox stability in water. Frost, Latimer and Pourbaix
diagrams, Application of redox data in the extraction of the elements.
Acids and bases:
Theories: Arrthenius, Bronsted-Lowry, Lux-Flood. Solvent system concept and Lewis concept of
acids and bases Classification of acids and bases as hard and soft. Pearson's HSAB concept.
actd-base strength and hardness and softness, symbiosis. theoretical basis of hardness and
softness. electroacuativity . hardness and softness.
Non-aqueous Solvents:
Physical properties of a solvent, types of solvents and their general charactenstics, reactions in
non-aqueous solvents with reference to liquid NH; and liquid SO,

Paper-VI Organic Chemistry
(4 hrs.fwveek)

Unit-1
Alcohols : .
Classification and nomenclature.
Vonohydric alcohols: Prumary, secondary and tertiary alcohols. methods of preparauon.
Hydrogen bonding Acidic nature. reactions of alcohols.
Dihydric aleohols: Nomenclature. methods of formation. chemical reactions of vicinai glveols,
oxidative cleava e | PhrOAC); and HIO,] and pinacol-pinacolone rearrangement.
Trihydric alcohols: Novmenclature, methods of formation and chemical reactions of glyvcerol
Phenols
Nomenc lature, ~tmcture and bonding. Preparations of phenols. physical properties and acidic
character. Comparatne actdic strength of alcohols and phenols. resopance stabilizavon of
phenoxide 1on Heactmons ol phenols. Mechamisro ot Fries. Claisen rearrangement, Gatlerman
synthesis, [auben-Howsch reaction, Laderer-Manasse reaction and Reimer-Tiemann reaction
Ethers and Epovides
Normene lature of cthers and methods of their formaton. physical properties. Chemical reactions-
cleavage and aut udation. Ziesel’s method, Crown cthers
Svnthesis Gl epoades \ond and base catalyzed ring opening of ¢poxides nientanon ol cpoxide
ring opening. iva. tons of Gngnaed and organolithium reagents with eposides

UNIT 11
Aldehydes and hetones
Nomenclature nd stiocture of the carbonyl group Secontheses ot aldehsdes and Kerone - aovh
particular reforcoe b forabibhde acetaldehyde . acetone benzaldehvdeacetophenonc and
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7 i Phosicad properties. reacoivity vlechanism of nucieophilic addivon to carbonyl
ot ondensanon caath ammonia and ns derivatives, Benzoin, Aldol and Knoevenagel
condeasatton Perhui, Wittig, Mannich and Cannizzaro's reactions.

Lise ot acetals as protecung group. Oxidation of aldehydes, Baeyer- Villiger oxidation of ketones.
MPYV i Neervern Poondrof Verley) reduction, Clemmensen, Wolff-Kishnner. LiAIH, and NaBH,
reductons. Helogenauon ot enolizable ketones.

Anntroducuen to o, B-unsaturated aldehydes and ketones. Preparation and properties of acrolein,
crotonaldehvde and vinyl methyl ketone, Michael reaction.

Acidity of u-hydrogen. alkylation of diethyl malonate and ethyl acetoacetate (EAA). Synthesis of
EAA. The Claisen condensation, keto-enol tautomerism in EAA, sy nthetic importance of diethyl
malonate and cthyl acetoacetate. Alkylation and acylation of enamines.

UNIT-II1
Carboxylic Acids
Nomenclature. tructure and bonding, physical properties. acidity ot carboxylic acids, effects of
subsitunon on acid strength. comparison of acidity with phenols. Preparation of carboxylic
acids. Reacuons of carboxvhe acid, Hell-Volhard-Zelinsky reaction. synthesis of acid chlorides,
ester and amides. Re duumn mechanism of decarboxylation.
Aromatic carbonyhic acids: Synthesis and reactions of benzoic acid, salicylic acid, phthalic acid
and connamic acid ,
Methods of preparation and chemical reaction of «, B and y-hydroxy acids. malic, tartaric and
citric acids.
Methods of tormauon and chemical reactions of unsaturated monocarboxylic acids. Dicarboxylic
acids: Methods of formation and effect of heat and dehydrating agents,
Carboxylic Actd Derivatives
Structure and nomenclature of acid chlorides, esters, amides and acid anhydndes. Relative
stability of acy! derivauves. Physical properties, interconversion of acid dernivatives by
nucleophihic acyi subsntution
Preparation ot corboxylic acud derivatives, chemical reactions. Mcchamsm ol esteritication and
hvdrols sis (acicdhe amd basic)
Fats. Oils and Detergents @ Natural tats. edible and industrial oils ot vegetable origin, common
Fatty acuds clvoemides, hvdrovenanion of unsaturated oils. sapomfication vadue. rodine value, acid
value Soaps. swrthetc detergents alkyl and aryl sulphonates.

UNIT-1V
Organic Compounds of Nitrogen
Preparation i « hemical reactions of aitroalkanes. Mechamsm ot nucleophihe substitution in
miroarenos andd e reductions i aadic, neutral and alkahine media Picnic acid
Structtire aed s oenepclature of amines. physical properties. Siereochenusiny of - amines.
Separatton ¢ n ovdure of primany . secondany and tertiary amines. Structural featuies cftecting
basiciy of anene . Anmne salts as phase-transter catalysts. Preparation of alkvb and arvl amines
treduction o o compounds and mitriles). reductive amunation ol aldehydie wadd ketonic
compoundt. #abe el ophthalimde eaction. Holmann Bromamide reaction: Reaction- ol amines.
Arvl diazonium salts: Preparation and synthelhic transtormations, azo couphng Dravomethane
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UNIT-V

MM srectroscopy
Proton magnetic resonance spectroscopy : Introduction, nuclear spin and energy levels.
ransitens, cynvalent and non-equivalent protons, nuclear shielding and deshielding, chemical
shitt. spie-spin coupling and coupling constant, areas of signals. interpretation of PMR spectra of
simple organe molecules hike CyHsBr, CaoHsOH, CH3CHO. 1,1 2-tribromoethane, ethyl acetate,
toluenc and zeetophenone
Note: Mechanism of the reactions should be studied wherever possible.

Paper-V1I Physical Chemistry
(4 hrs./week)

Unit - |
Electrochemistry:
ta) klectroiyne conduction, specific, equivalent and molar conductivities and their determination.
Varation ¢f conductance with dilution. Effect of temperature. pressurc, solvent and viscosity
on conductance
Kohlrausch’s Liw and its applications in determination of
(1) Degree of dissociation and dissociation constant ol weak acids
(2) Solubihity of sparingly soluble salts
(3} Hydrols sis constant
(¢) lonic product of water
Inter-ionic atrruction theory, quantitative treatment of theory of strong electrolytes, verification
of the Debye-Huckel Onsager equation, activity and activity coefficient. ionic strength.
(b) Transference number and their determination by
(1) Hittra ™ method
(2) Moving boundary method.
Abnormal ranslerence numbers.

Unit - 11

Thermodynamics:

Limniations ot st faw  of  thermodynamics.  Spontancous  processes. Second  iaw  ar
thermodyname« . ¢ arnot cycle, Kelvin Scale of temperature. concept of entropy . Entropy change
for an 1deal 1. ontropy changes for physical transformaton. Entropy of mixing. physical
significance of ooy bree energy and work function Criteria o chenncal equilibrium. Gibb's
tHelmholts cquenn Dhurd taw of thermodynamics and deteemmation of absolute entropies.
Fttect of wenpe ature on frew energy and enthalpy Maxwell's thermodynamic relations.

Unit - {11

Spectroscopy

Electromagnets onlatons and wave parmeters interaction ol clectromagnenc radiations with
matter Ul wict and veable spectroscopy having absorption mteracuon. Chromophores and
it

puxochromee . cacrnation of  wavelength tmax)y and meodar caancuon cocthiogs

. ; . - . ‘. . .
compoued ot ocinosac ud by psochromie shitts Colonr. o canplones Apphicatior . ood
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il cdirowapy L electromie spectra Moedes ot vibratiors in diatomic. finear and non-inear
poiv. i molccules boree constant and s significance. Applications of infrared spectroscopy

i clucwntnen of structure of molecules

Unit -1V

Quantum Chemistry:
Quantum theory ol radiations, photoelectric effect and Crompton effect. Limitations of Bohr’s
model. Heisenberg uncertainty principle. wave nature of electron, de Broglie wave equation and
its experimental verification. Operators and their applications. Sinusoidal wave motion,
derivaton of Schrodinger’s wave equation. Physical significance of y (psi) and y’ (psi)®. Eigen

values and cigen tunctions. Characteristics of wave functions. Normalization and orthogonality
of wave funcuons. Solution of Schrodinger wave equation. Particle in one dimension box.

Unit-V
Photochemistry:
Absorption ot aght. Grothus ~ Dropper law. Einstein law of photochemical equivalence.
Quantum vickl of photochemical reactions. reasons for high and low quantum yield of
photochemical equations Primary and secondary processes, photochemical reactions such as (1)
Ho o+ Cly reachion {2) photolysis of ammonia (3) hydrolysis of monochloro acetic acid.
Conscquences of hight absorption phosphorescence, fluorescence, chemiluminescence and
photosensinzation
Nuclear Chemistry: :
Nature of radionctivity. artificial radioactivity. radioactive disintegration. Group displacement
fon hal!’ - Iife neriod and average life period. Radioactive equlhbnum artificial radioactivity
and transmutation of clements. Fundamental particles, positron?® antiproton, anti-neutron and anti
neutrinos ’
Nuctear Models. Liquid drop model. magic number and shell model.
Nuclear Fission nuclear reactor and atom bomb
Nuctear Fusion: Hlydrogen bomb
Apphications ol radioacuvity in chemustry
fracer techniques:
(1) Radrocarbon dating
i) Roeaction mechanism
(4 Bholoey and medicine

Suvvested Books:
FoPhysacal Chetstey by S Glasston
" lemenes of Phvsical Chemastry by Fewes and Glasston
» Phyoscal Chenostey by Atkins,
4 Thoermody maemes by Mishra & Rastog
Phy secal Chenostry by Moore
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4 Paper-Y1li Analytical Chemistn
(4 hrs./week)

UNIT-I
Chromatography: Principles of absorption and partiion chromatography, techriques and
apphcation ot colurmn, paper and thin layer chromatography. Electrophoresis and its applications
i separation ol amino acids.
lon exchange methods : General discussion, action ol ion exchange resins, column operation,
expenmental techniques, types of 1on exchange resins, determination of the following pairs by
ion exchange technigues : (@) chloride and bromide (b) nickel and cobalt.

UNIT-11

Conductometric titrations: The basis of conductemetric titrations. Apparatus  and
measurement. apphcation of conductomctric titrations. High frequency titrations, advantages of
the echnigues. some examples of high frequency titrations.
Potentiometric titrations: Introduction, electrodes, nstrumentation, potentiometric Uttrations,
difterential potentiometric ttrations, automatic potentiometnic ttrations, location of end points,
determination of some metals through potentiometric titrations.

_ UNTT-1H
Spectrophotometric titrations: Basic principle. instrumentation experimental techniques,
spectrophotometric analysis of Fe (I11), Co (1 ), Ni (I1), Fe (1I) in presence of Al (III) with EDTA.
Nephelometry & Turbidimetry: General discussion. instrumentation, some nephelometry
determination (a} sulphate (b) phosphate. .
Unit-1V
Flame emission and Atomic absorption spectrometry: Basic principle, instrumentation
Nebulization. flames and flame temperatures, interferences. flame spectrometric techniques.
Atomic emission spectrography: Spectroscopic  sources.  Instruments  for  emission
spectrographic  analysis, gualitative  and  quanutative  spectrographic  analysis.  Qualitative
spectroeraphic analysis of a non ferrous alloy and compley orgame muxture.

UNIT-V
Thermal anahvsis: Thermogravimetry (TG) instrumentauon. apphicanon. Differential thermal
analysis and difierennal scanmng colornmeltry, instrumentatnon.

e Reglstras
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B.Sc (HONS,) Pr-il CHEMISTIRY FRACTICALS
(X hrs. or 12 periods -~ week) (Spread over Four days)
fno seme Chemastry
Quantitative (Gravimetric) (uny three)
43 P somation of Banam (as sulphate)
by ead (as chromate)
<3 Copper as Cuprous thiocyanate)
Jy Nickel (s dimethyl glvoximate)
21 Stlver {as chlortde)
Y Zinc (as Zinc ammonium phosphate)
¢) Magnesium (as Magnesium hydrogen phosphate, MgHPOy)
Inorganic Preparations (any four) of coordination compounds and their characterization:
2y Chloropentamminecobalt(1ll) chloride.
by Cuperous chlonde, Cu,Cl;.
v} fetramminecopper(ll) sulphate.
4y Pyndine complex of copper
2} Prussian blue.
1y Hexaamminenickel(ll) chloride
Organic Chemistry
(1 Ldennticaton of stmple organic compound and preparation of its suitable dertvative.
(11} Simple one step organic preparation-the students are expected to perform at least five of the

following preparations:

{aj Preparation of m-dinitrobenzene from nitrobenzene.

th) Preparation of acetanilide from aniline.

(¢cy  Preparation of aspirin from salicylic acid. '
(dy Preparation of o-and p-bromo acetanilide from acetanilide.

ie) Preparation of 0o-and p-bromo aniline from o-and p-bromoacetanilide.

(N Partial reduction. m-dinitrobenzenc into m-nitro aniline.

{u I'jeparation of methy| orange from sulphanilic acid.

th) Preparation of acety lglveine trom glycine

Physical Chemistry
F.xercises
Atlcust toar experiments are to be pertormed from each Unit.
Chemical Dynamics experiments:
a1 fo hind the velocity constant of the hvdroly s ot methyl acctate catalyzed by anoacid
by {0 detersmine the order of saponficanion of cthyvl acetate by NaQFH.
¢y do timd ou the rate constant and order ol reaction between potassium persulphate and
polissin odide,
dy Fo study the reachon between acctone andodine
Irunsition temperature: _
1 Detormumation of transttiion temperature by thermometric method
Violecular werghit determination:
1 Deternnation ot molecular weght of non-volatile solute by cryoscopre niethod and
ppbcans n of echmque o determmanion of the Van'e Hlott factor or dearee of

dresoct gon of an clectrohvae

Conductomete |
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Citied ont the strengtiy of Strong acid by trating o against srong alkail.

Shnd ant the strength of weak acid by bitrating it against a strong alkali
b tind out the strength of hydrochlonce acid and acetic acid in a mixture of both. by
Htrating 1 agamst sodium hydroxide.
By Detcrrnnation ot equivalent conductivity of an electrolvte at different dilutions
- (Instructions to the Examiner)
B.Se. (HONS.) Pt.-ll CHEMISTRY PRACTICAL EXAMINATION
Max. Marks: 100 Duration of Exam: 8 hrs. (Complete in Two days)

Inorganic Chemistry

Ex.l  Quantitative: One of the gravimetric exercises mentioned in the syllabus. 18
Ex.2 Inorganic preparation: One of the exercises mentioned in the syllabus. 12
Organic Chemistry
Ex. 3 ldentitication of the simple organic compound and preparation of their
suitable Jderivative. 15
Ex 4 Organic preparation: One of the exercises mentioned in the syllabus. 10
Physical Chemistry
Ex. 5 Perform one of the physical chemustry experiments given in the syllabus. 25
Ex 6 Viva-voce 10
kx. 7 Record 10
100
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University of Rajasthan

Syllabus: B.Sc. Zoology (Hons.) Part-11
(2022-2023)

Scheme:

Paper VII : Animal Diversity-3 Max. Marks-50
Paper VIII : Animal Diversity-4 Max. Marks-50
Paper IX : Physiology-1 Max. Marks-50
Paper X : Physiology-2 Max. Marks-50
Paper X1 : Immunology Max. Marks-50
Paper XI1 : Ethology Max. Marks-50
Practicals : 2 Days (8Hrs.) Max. Marks-100
Scheme of Examination: Max. Marks: 50

1.

2.

There will be 5 Questions in each paper. All questions will be compulsory and carry
equal marks.

Question number 1 will comprise 10 very short answer (maximum 25 words) type
questions, each of 1 mark. Questions should be evenly distributed covering entire
syllabus.

Each paper is divided into four units/sections. There will be one question from each
unit/section. The question number 2 to 5 will have internal choice.

Seminars, posters, models, educational tour report, practical record etc., will carry
internal marking which will be added in the practicals.

[a—

Paper-VII: Animal Diversity -3

Section-A
Origin and general characteristics of chordates.
Protochordates — Classification up to orders, Interrelations, Structural organization of
Hemichordates, Urochordates and Cephalochordates and their affinities.
Agnatha — Classification upto orders.

Section-B
Fishes- Origin and evolution of fishes; Classification upto order, Types of scales and
fins parental care, respiratory organs, lateral line system and migration.
Pisciculture.

Section -C

Amphibians — Classification upto orders Origin and evolution of Amphibia and
parental care, Neoteny.

22




Section -D

Reptiles — Classification upto orders, extinct reptiles, skull types in reptilians, biting
apparatus and biting mechanism of any poisonous snake, poisonous & nonpoisonous
snakes of [ndia.

Paper-VIII: Animal Diversity-4

Section — A

Origin of birds,Bird migration and principles of bird flight, types of feathers, flight
adaptations, perching mechanism.

Palacognathae and Neognathae — Distribution and classification upto orders, beaks and
claws.

Poultry keeping.

Section-B

Mammals — Origin, classification upto orders and general characters, dentition, volent
adaptations and aquatic adaptations in mammals.

Section —-C

Comparative anatomy of systems; Scoliodon, Frog, Varanus, Pigeon and Rabbit
(Integument, skeietal system and digestive system).

Section- D

Comparative anatomy of systems: Scoliodon, Frog, Varanus, Pigeon and Rabbit
(Circulatory system including heart and aortic arches, Respiratory system, sensory
organs (Eye & Ear) & urinogenital system).

Paper-IX: Physiology —1
Section-A

Chemical foundations of physiology- solutions, osmotic pressure, diffusion, pK and pH
buffers.

Osmoregulation: Osmosis, diffusion, osmoregulation in animals, osmotic conformers,
osmoregulation in hypotonic &hypertonic water animals and osmoregulation in
terrestrial animals.

Physiology of excretion: Kinds of nitrogenous excretory end—products (ammonotelic,
uricotelic and ureotelic), role of liver in the formation of these end products, functional
architecture of mammalian kidney tubule and formation of urine: hormonal regulation
of water and electrolyte balance.

Section -B

Blood: Composition and function of blood and lymph, blood groups, blood coagulation,
structure and function of hemoglobin.

%3




10.

Heart: Structure, origin, conduction and regulation of heart beat, cardiac cycle and
ECG.
Peripheral circulation: Blood pressure, capillary pressure and regulation.

Section-C

Respiration: Mechanism and control of breathing, concept of partial pressure of gases,
Bohr’s & Haldane’s effect and chloride shift.
Structure and function of eye and ear in humans.

Section-D

Nutritional requirements and disorder due to proteinand energy malnutrition, vitamin &
mineral deficiencies.

Digestion and absorption of dietary components, hormonal and neuronal control of
digestion.

Paper-X: Physiology -2
Section-A

Functional architecture of a neuron,physiology of nerve impulse: Origin and
propagation of nerve impulse, synaptic transmission, spinal reflex arc and central
control of reflex action.

Functional architecture of skeletal muscle, chemical and biophysical events during
contraction and relaxation of muscle fibers.

Section-B

Type of endocrine glands: Their secretions and functions, classification of hormones,
histology of endocrine glands: Pituitary gland, pineal gland, adrenal, thyroid,
parathyroid, islets of Langerhans, testis and ovary.

Section-C

Hormonal control of male and female reproduction and implantation, parturition and
lactation in mammals.

Preliminary idea of neurosecretion: Hypothalamic control of pituitary function,
neuroendocrine and endocrine mechanism of insects.

Section - D

Thermoregulation: Physiological process, thermoregulation in cold and hot
environments, thermoregulation in poikilotherms and homeotherms.

Physiology of high altitude: Acclimatization & adaptations and diseases due to high
altitudes.

Physiology of diving (basic outline): Oxygen toxicity, decompression and
decompression models.
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Paper —XI: Immunology
Section - A

Immunology: Definition, types of immunity —innate & acquired, humoral and cell —
mediated.

Organs of immune system: Thymus, bone marrow, lymph node, spleen, tonsils, and
Peyer’s patch.

Antigen: Antigenicity of molecules and haptens.

Section - B

Antibody : Structure, properties and function of IgG, IgM, IgD, IgA and IgE.
Antigen-antibody reactions: Precipitation reaction, agglutination reaction, neutralizing
reaction, complement & lytic reactions and phagocytosis.

Section - C

Cells of immunity: Macrophages, lymphocytes (B- and T types), T-helper cells, T-killer
cells, plasma cells and memory cells.
Mechanism of humoral or antibody mediated immunity and cell mediated immunity,

Section -D

MHC: Structure and function of class I, II and III MHC molecuies, genomic map of
MHC genes, Regulation of MHC expression.

Immunotolerance.

Autoimmunity: Involvement of CD," cells, contributing factors in autoimmune
disease, Autoimmune disease: Hasimoto’s thyroiditis, Type I diabetes, Myasthenia
Gravis, Rheumatoid arthritis, autoimmune hemolytic disease.

Paper —XII: Ethology
Section - A

Introduction: Ethology as a branch of biology and its significance.

Concepts of ethology: Fixed action pattern, action specific energy, sign stimulus, innate
releasing mechanism, learning and imprinting.

Orientation: Taxes and Kineses, Navigation, Homing and territoriality.

Methods of studying brain and behaviour: Neuroanatomical, neurochemical and
neurophysiological techniques.

Section - B
Feeding strategies among animals
Genetic and environmental components in the development of behavior.
Social behavior of honey bees, termites and wasps, social hierarchy in monkeys.
Hormones and behavior; Role of pherormones in behavior.

2£




10.

11.

12.

Section - C

Reproductive behavior: Evolution of sex and reproductive strategies,

mating systems, courtship, sexual selection and parental care, selfishness, kinship and
altruism,

Biological rhythms: Circadian rhythms and migration of fishes & birds.

Section -D
Types of Learning and memory: Conditioning, habituation, insight learning, association

learning, reasoning, cognitive skills, trial & etror.
Wildlife of Rajasthan.

University of Rajasthan
Syllabus: B.Sc. Zoology (Hons.) Part-I1

Min. Marks 40 8 hrs. /week Max. Marks 100

Practicals

Anatomy: Study of the following with dissection
e Any edible fish (Wallago /Labeo): Afferent & efferent branchial arteries, cranial
nerves, eye muscles, Weberian ossicles and internal ear.
e Accessory respiratory organs- Heteropneustis, Anabas, Ophiocephalus and
Clarius.

Museum specimens:

Herdmania, Ascidia, Botryllus, Pyrosoma, Ammocoete larva, Petromyzon, Myxine,

Scoliodon, Sphryna, Torpedo, Chimaera, Acipenser, Amia, Lepidosteus, Labeo,
Clarius, Anguilla, Hippocampus, Syngnathus, Exocoetus, Echeneis, Any flat fish,
Protopterus, Lepidosiren, Ichthyopis, Proteus, Necturus, Siren, Ambystoma, Axolotl
larva, Salamander, Alvtes, Rhacophorus, Chelone, Testudo, Hemidactylus, Varanus,
Phrynsoma, Draco, Chameleon, Sphenodon, Mabuya, Eryx, Hydrophis, Viper, Ngja,
Krait, Crocodilus, Alligator, Gavialis, Archaeopteryx, Peacock, Ostrich, Emu,
Ornithorhynchus, Tachyglossus, Didelphis, Shrew, Kangaroo, Bat, Manis, Loris,
Presbytis and Macaca.

Osteology of Frog, Varanus, Fowl and Rabbit (use of models /charts/ artificial
skeleton & bones etc. ): Skull, vertebral column, girdles and limbs.

Study of permanent microscopic slides:

Dololium, Salpa, Oikopleura, Amphioxus: whole mount and T.S. passing through
different regions of the body, Ammocoete larva: T.S. passing through different regions
of the body, Scoliodon: T.S passing through different regions of the body, Mammalian




histology: T.S. of Liver, lung, testes, ovary, pancreas, thyroid, parathyroid, adrenal,
stomach, duodenum, intestine, bone &cartilage, L.S. / T.S.of pituitary.

5. Permanent preparation
Herdmania: Pharyngeal wall and spicules, Amphioxus: oral hood, velum and
pharyngeal wall and Edible fish : scales.
6.  Microtomy: Fixation, processing, section cutting & staining (H&E) of organs and
morphometric measurements.
7.  Physiology
(i) Blood: Haemoglobin estimation, Hematocrit, WBC and RBC counting, clotting
time period and blood pressure.

(i) Blood film: Identification of various types of leucocytes.

(iii) Study of salivary amylase and catalase (liver) activities.

(iv) Investigate passive diffusion through cell membrane of mammalian red cells
(0.9% NaCl, 0.4% NaCl, 1% NaCl, 2% urea, 3 % glycerol and distilled water).

8. Immunology
(i) Blood groups: ABO and Rh factor.

(i) Widals test.
(iii) Slides: Thymus, lymph nodes and spleen.

9. Ethology
(i) Food preference in Tribolium.

(i) Antennal grooming in cockroach.
(iii) Chemical communication among earthworms and ants.
(iv) Reaction of Paramecium towards dilute acid drop.

10. Educational tour to museum of natural history/sea shore /wild life sanctuary/Zoo
for collection and on the spot observation of living animals/ local visit to study
biodiversity. Students are required to submit the report of the visit.

B.Sc. Zoology (Hons.) Part-11
Scheme of practical examination and distribution of marks
8Hrs. (2 days, 4hrs /day)

Min marks: 20 Max marks: 50
I* day Regular
1. Anatomy 09( 6+3)

e Major
e Minor
2. Permanent preparation/ microtomy 05
3. Exercise in Immunology 05
vistrar {Acad )




4. Identification and Comments 16
onspots(1to8)
5. Viva voce 5
6. Class Record 5
7. Seminar /Project Report/Collection 5
Min marks: 20 Max marks: 50
IMday
1. Exercise in Physiology
(a) Major 14(8+6)
(b) Minor
2. Exercise in Ethology 05
3 Identification and Comments 16
onspots(1to8)
4, Viva voce 5
5. Class record 5
6 Seminar/Project Report/Collection 5
Notes:

. With reference to anatomy, the candidate must be well versed with the techniques
of flag labeling and black paper insertion as the case may be for a clear
illustration. Study of the various systems may be carried with the help of charts/
models/ CD-ROM’s / high resolution picture/ video’s of lives anatomy and web-
site dedicated to alternative of animal anatomy providing free wares.

) With reference to whole mounts and museum specimens in case of unavailability,
the animal types should be substituted with diagrams/ photographs/ models ete.

. Students will keep records of all work done in the practical records.

e It should be ensured that animals used in the practical exercises are not covered
under the wild life act 1972 and amendments made subsequently.

. The details methodology may be asked to be written where ever is necessary.

Recommended books:

—
.

Alcock J: Animal Behavior: An Evolutionary Approach. Sinauer Associates 2013.

2. Animal Societies and Evolution. Scientific American Publications.

3. Barrington EJW: The Biology Hemichordata and Protochordata. Oliver & Boyd,

London 1965.

Berril NJ: The Tunicates. The Roy Society, London.

Breed MD and Moore J: Animal Behavior. Academic Press, 2015,

6. Colbert EH, Morales M, Minkoff EC, Colberts: Evolution of the Vertebrates; A
History of the Backboned Animals through Time. 5™ edition Wiley Liss 2001.

7. Colbert EH: Evolution of the Vertebrates. 2™ edition John Wiley & Sons, New York

1969

Costanzo LS: Physiology. 4™ edition Saunders Inc.2009.

9. David R, Burggren Wand French K: Eckert Animal Physiology. 5" edition W H
Freeman & Company, New York 2001

10.  Fox SI: Human Physiology. 8" edition McGraw Hill Education 2003.
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1.

12.
13.

14.
15.

16.
17.
18.
19.
20.
21,
22.
23.
24.
25.
26.
27.

28.
29.

Goldsby RA, Kindt TJ and Osborne BA: Kuby Immunology. WH Freeman and Co.,
New York 2002.

Grizimek’s Encyclopedia of Ethology.

Hall JE: Guyton and Hall Textbook of Medical Physiology. 12" edition Saunders
Publications 2010.

Hand book of Ethological Method. Laharen Publications Garland STPM Press.

Hill RW, Wyse GA, Anderson M: Animal Physiology. 3" edition Sinauer Associates
Inc.USA 2012.

Kotpal RL: Modern Text Book of Zoology: Vertebrates. Global Media Publications
2010.

MacFarland D: Animal Behavior: Psychobiology, Ethology and Evolution 3™ edition
Longman 1998.

Manning A, Dawkins MS: An Introduction to Animal Behavior. Cambridge
University Press 2012,

Mathur R: Animal Behavior. Rastogi Publications 2017.

Murphy K: Janeway’s Immunology. Garland Science; 8™ edition 2011.

Owen J, Punt J, Stranford $: Kuby Immunology. 7" edition WH Freeman & Co. Ltd.
2013.

Prasad SN and Kashyap V: A Textbook of Vertebrate Zoology.13" edition Wiley
Eastern L.td. 2011.

Sastry KV: Animal Physiology and Biochemistry. 2" edition Rastogi Publications
2014-15.

Vander AJ, Sheerman J, Liciano D: Human Physiology: The Mechanies of Body
Function. McGraw Hill Co., New York 1998.

Verma PS, Tyagi BS, Agarwal VK: Animal Physiology. 6™ edition S. Chand& Co.,
2004. '
Wake MH: Hyman's Comparative Vertebrate Anatomy. 3 edition University of
Chicago Press Ltd. London 1992.

Werlace RA: Animal Behavior. Good Year Publishing Co., Inc.

Young JZ: The Life of Mammals. Oxford University Press 1970.

Young JZ: The life of Vertebrates. 2™ edition Oxford University Press. London 1962.
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Syllabus: B.Sc. (Hons.) Pt.-IT
4. BOTANY

B.Sc. Part I (Hons)
Maximum Marks: 400

Paper-I Cytology, Genetics and Plant Breeding
Paper-II Algae, Fungi and Bryophyta

Paper-III Plant Physiology and Biochemistry
Paper-1V Ecology and environmental science
Practical (6 hrs.)

B.Sc. Part 11 (Hons)
Maximum Marks: 400

Paper-I Molecular biology

Paper-1I Pteridophyta, Gymnosperm and Paleobotany
Paper-III Morphology and Anatomy of angiosperms
Paper-1V Microbiology and plant pathology

Practical (6 hrs.)

B.Sc. Part I1I (Hons)
Maximum Marks: 400

Paper-I Plant Biotechnology
Paper-1I Systematics of angiosperms
Paper-III Plant utilization rind Ethanobotany
Paper-IV Embryology of angiosperms and Seed science
Practical (6 hrs.)
R B
Dy. Registrar (Acad.)

Univesstty of Rajastiian
JAIPUR
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Min. Pass Marks: 160

75marks
75marks
75marks
75marks
100marks

Min. Pass Marks: 160

75marks
75marks
75marks
75marks
100marks

Min. Pass Marks: 160

75marks
75marks
75marks
75marks
100marks




VPaper:Molecular Biology
UNIT-I

Structure of Nucleic Acid

Miescher to Watson and Crick- historic perspective, DNA structure, Salient features of
double helix, Types of DNA, Types of genetic material, denaturation and renaturation.
cot curves, Organelle DNA - mitochondria and chloroplast DNA. Structure of RNA types
of RNA (tRNA, mRNA, Ribosomes, miRNA, siRNA) and their functions.

DNA replication, damage and repair
Replicons-linear, circular and D-loops, initiation of replication, DNA polymerases,
helicase, primase and other enzymes and proteins used in replication, coordinating
synthesis of the leading and lagging strands, Okazaki fragments, Causes of DNA damage
and molecular mechanisms of repair - excision repair system in bacteria and eukaryotes,
base excision, mismatch repair systems.

UNIT-II
Transcription
Prokaryotic and eukaryotic RNA polymerases, promoter sequences, start point for RNA
polymerase, transcription initiation, promoter clearance and elongation, termination,

attenuation and antitermination.

RNA Modification
Split genes concept of introns and exons, removal of introns, spliceosomemachinery\
splicing pathways, alternative splicing.

UNIT-I1I

Translation, Protein synthesis in Prokaryotes and Eukaryotes: Assembly line of

polypeptide chain, ribosome structure and assembly, various steps in protein

synthesis,structure of t-RNA, aminoacyl tRNA synthetase,Proteins involved in initiation,
?% [Ty
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elongation and termination of polypeptides; fidelity of translation.Inhibition of protein

synthesis, Regulation of translation.

Gene regulation

Prokaryotic transcription regulation: Lac and Trp operons, cis and trans acting elements.

eukaryotic transcription regulation, protein-protein interactions, DNA binding domains,

histone acetylation, promoter activation and turning on off the gene

Suggested laboratory exercises

1. Preparation of culture medium (LB) for E. coli (both solid and liquid) and raise
culture ofE. coli

2. Demonstration of antibiotic resistance. (Culture of E. coli containing plasmid (pUC
18/19) in LB medium with/without antibiotic pressure and interpretation of results).

3. Isolation and quantitative estimation of DNA using colorimeter (Diphenylamine
reagent) or spectrophotometer (A260 measurement).

4. To perform Ames test in Salmonella / E. ¢oli to study mutagenicity.

5. To isolate plant DNA.

6. Study of semiconservative replication of DNA through micrographs/schematic
representations.

SUGGESTED BOOKS

1. Karp. G. 2010 Cell and Molecular Biology: Concepts and Experiments. 6™ edition.
John Wiley & Sons. Inc.

2. De Robertis, E.D.P. and De Robertis, E.M.F. 2006. Cell and Molecular Biology.
8%edition. Lippincott Williams and Wilkins, Philadelphia.

3. Becker, W.M. Kleinsmith,, L.J., Hardin. J. and Bertoni, G. P. 2009. The World of the
Cell 7" edition, Pearson Benjamin Cummings Publishing, San Francisco.

4. Watson J.D., Baker D.A., Bell S. P., Gann A., Levine M., andLosick R., 2008.

Molecular Biology of the Gene. 6™ editions. Cold Spring Harbour Lab. Press, Pearson
Pub.




VI Paper:Pteridophyta, Gymnosperm and Paleobotany
UNIT-I

Pteridophytes:History, occurrence and distribution, general characters,classification and
economic importance, Silent features of primary vascular plants.

Comparative study of morphology, anatomy and reproduction of Pistolum, Lycopodium,
Selaginella, Equisetum, Marsilea, Pteris.

Heterospory and seed habit, Detailed account of stellar system.

UNIT-II

Gymnosperms:Classification and salient features; Evolutionary significance of
gymnosperms.

Comparative study of morphology, anatomy and reproduction of Cycadales-Cycas,
Coniferales-Pinus; and Gnetales- Ephedra.

UNIT-1II

Paleobotany: Fossil formation and types of fossils.
Geological time scale: sequence of plants in geological time.
Fossil Pteridophytes:Rhynia, Lepidodendron, Calamites.
Fossil gymnosperms: Williamsonia.

Applied aspects of Palaeobotany: Exploration of fossil fuels.

Suggested laboratory exercise

Pteridophytes

Study of Specimens, external morphology and T.S. of Stem of the following
o Lycopodium.: T.S. of stem

o Selaginella: T.S. of stem

o FEquisetum: T.S. of stem

e Marsilea: Sporocarp, Petiol

o Pleris




Gymnosperms

External Morphology and Permanent slides of-

Cycas - Coralloid roots, Rachis (T.S.), Leaflet (V.S.) Cycas- Megasporophyll and
Male cone with Microsporophyll, Mature Ovule.

Pinus- Stem (TLS & RLS), Needle (V.S.), Male and Female Cone, Mature Ovule
Ephedra- Stem (T S.), Male and Female Flowers, Mature ovule

Williamsonia- Chart Specimen (fossil).

Suggested Books

1. Gifford I M. and Foster, A.S.1989. Morphology and evolution of vascularPlants. W H
Freemamé& Co. New York, USA.

2. Sporne. K R. 1991 >The morphology of gymnosperms. B.I. Publication Pvt. Ltd.
Mumbai, Kolkata, Delhi.

3. Wilson N.S. and Rohwell, G.w. 1993 Paleobotany and the evolution of plants (2™
edition) Cambridge University Press. UK.

4. Sharma O.P. Pteridophytes. 2000, Today and Tomorrow Publication.

5. Sarabhar, R.C. and Saxena R.C. 1990. A text book of Botany. Rastogi Public&Meerut

falTeo_

I"};:Y'f‘:” ('_‘T"’(ﬁ "1 _,’




VII Paper: Morphology and Anatomy of Angiosperms

UNIT-I
Basic body plan of a typical dicot and Monocot plant; Plant diversity based on Habitat,
Habit (Longevity), Body forms and on the nature of Stem.
Monopodial and sympodial branching; Branching pattern and canopy architecture in
trees; Modular type of growth.
Types of inflorescences and fruits.

UNIT- 11
Structure and function of Plant tissues: Meristematic, Permanent (Simple and complex)
and Secretory tissues.
Plant tissue system: Epidermal tissue system, Ground tissue system and vascular tissue
system.
Shoot Apical Meristem and Root Apical Meristem: Organizational theories.
Primary growth in plants: Morphology and Internal structure of Root, Stem and Leaf of
Monocot and Dicot Plants.

UNIT- 111

Secondary Growth in plants: Vascular cambium: structure and function; Secondary
Growth in stem and roots, Formation of wood (secondary xylem); Annual Rings. Cork
cambium: structure and function; formation of Periderm and its significance.
Modifications in stem and roots.

Anomalous secondary growth in plants

Leaf: Types, Phyllotaxy and modifications.

Suggested Laboratory Exercises:
e Study of commonly occurring dicotyledonous plant to understand the body plan
and modular type of growth.
e Life forms exhibited by flowering plants (by visit to a forest or a garden).
e L.S. of shoot tip to study the organization of meristem and origin of leaf
primordial. - A
Nl
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¢ Monopodial and sympodial types of branching in monocots & dicots.

e Anatomy of primary and secondary growth in monocots and dicots using hand cut
sections of sunflower, maize, Cucurbita stem and root.

e Monocot- maize (root, stem and leaf).

e Dicot-Helianthus, Cicer, and Mangifera (root, stem and leaf).

e Anomalous secondary growth in stem: Salvadora, Bignonia, Bougainvillea
Boerhavia, Nyctanthes, Leptadenia, Dracaena.

e Study of diversity in leaf shape and size. Internal structure of leaf-Dorsiventral and
isobilateral leaves; study of stomatal types.

Suggested Books:

1. Cutter E.G. 1971. Plant Anatomy: Experiment and Interpretation. Part II Organs.
Edward Arnold, London.

2. Esau K. 1977. Anatomy of seed plants, 2" edition, John Wiley and Sons New
York.

3. Fahn, A. 1974. Plant anatomy 2 edition, Pergamon press. Oxford.

4. Crang, R. ef al, 2018. Plant anatomy: a concept based approach to the structure of
seed plants,

Py lTes—
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VIII Paper: Microbiology and Plant Pathology

UNIT-1

Discovery of Microorganisms: History of Microbiology; Classification of Micro-

organisms and characteristic features of Virus, Bacteria, Fungi, Phytoplasma and Algae.

Methods in Microbiology: basic principles of Microscopy, micrometry, staining,

sterilization methods, culture media, pure culture methods, Growth curve

Ultrastructure of Micro-organisms: Fine structure of prokaryotic and eukaryotic

microorganisms. Viruses- symmetry and classification, ultrastructure of tobacco mosaic

virus (TMV), bacteriophage T4; ultrastructure of phytoplasma

Genetic recombination in prokaryotes: conjugation, transformation, and transduction.
UNIT-II

General account of plant pathogens: Symptoms of diseases in plants by different
pathogens, effect of environment on disease development.

Plant diseases by fungi:Black rust of wheat, loose smut of wheat, green ear disease of
Bajra, white rust of crucifers, red rot of sugarcane, late and early blight of potato.

Other Plant diseases: symptoms, diseases cycle and management of Citrus canker,
Tobacco mosaic disease, little leaf of brinjal, black heart of potato, root knot of
nematode.

Pathogen attack and defense mechanism: enzymes involved in disease development,
structural and biochemical defense in host plants.

UNIT-1II

Plant disease management: physical, chemical and biological disease management.
Integrated Pest Management.

Economic importance of micro-organisms: economic importance of virus, bacteria,
fungi. Social-economic importance of plant diseases




Role of micro-organisms: in biogeochemical cycling of nitrogen and carbon, biological

nitrogen fixation- nodule formation, mechanism, importance in agriculture.

Industrial application of micro-organisms: alcohol, citric acid, milk products, antibiotics.

Suggested laboratory exercises

Microbiology

Microscope and various parts description.
Sterilization techniques for microorganisms.
Study of yeast lactobacilli and cyanobacteria.
Media preparation (Nutrient agar).

Culture of microorganisms by streaking on agar plates.

Study of diseases- Citrus canker, Tobacco mosaic disease, little leaf of brinjal, black
heart of potato, root knot of nematode.

Bacteriophage (photograph).

Study of symptoms of virus infected plants.

Bacterial staining in milk and curd.

Plant diseases

White rust of crucifers - Cystopus

Late blight of Potato — Phyropthorainfestens

Early blight of Potato — Alternaria soloni

Green ear disease of Bajra — Sclerosporagraminicola
Red spot of sugarcane- Colletorichumfulcatum

Field study of plants in farmers field/agricultural stations

Suggested Books:

1. Bilgrami, K.S. and Dube H.C. A text book of modern Plant Pathology, New Delhi,
2000

2. Biswas S.B. and Biswas A. An introduction to viruses, Vikas Publication house, New
Dethi, 2000.

3. Palzar M.J. Microbiology, McGraw Hill Edu. Pvt. Ltd. London, 2001.

Q/ e
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4. Sharma P.D. Microbiology and pathology, Rastogi Publication, Meerut, 2003.
5. Agrios G.N. Plant Pathology fifth edition, Elsevier, 2006.







Syllabus B.Sc. (Hons.) Part-li

Paper — V: Real Analysis
Teaching : 3 Hours per Week

Duration of Examination : 3 Hours Max. Marks: 85

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: Real numbers as complete ordered field, Limit point, Bolzano-Weierstrass theorem,

closed and Open sets. Concept of compactness and connectedness. Heine-Borel theorem.

Holder inequality & Minkowski inequality, Metric space — Definition and examples, Open

and Closed sets, Interior and Closure of a set, Limit point of a set in metric space.

Unit 2: Real sequences- Limit and Convergence of a sequence, Monotonic sequences.
Cauchy’s sequences, Subsequences, Cauchy’s general principle of convergence. Properties of
continuous functions on closed intervals.

Unit 3: Properties of derivable functions, Darboux’s and Rolle’s theorem. Notion of limit,
continuity and differentiability for functions of several variables. The directional derivative,
the total derivative, expression of total derivative in terms of partial derivatives.

Unit 4: Riemann integration — Lower and Upper Riemann integrals, Riemann integrability,
Mean value theorem of integral calculus, Fundamental theorem of integral calculus.
Functions of bounded variations. Introduction, properties of functions of bounded variations,
total variation.

Unit 5: Sequence and series of functions — Pointwise and Uniform convergence, Cauchy’s
criterion, Weierstrass M-test, Abel’s test, Dirichlet’s test for uniform convergence of series of
functions, Uniform convergence and Continuity of series of functions, Term by term
differentiation and integration. '

Reference Books:
1. K.A. Ross, Elementary Analysis: The Theory of Calculus, Undergraduate Texts in
Mathematics, Springer (SIE), Indian reprint, 2004.
2. R.G. Bartle D.R. Sherbert, Introduction to Real Analysis (3rd edition), John Wiley and
Sons (Asia) Pvt. Ltd.., Singapore, 2002.
3. Charles G. Denlinger, Elements of Real Analysis, Jones and Bartlett (Student
Edition),2011.
4. S. Kumaresan, Topology of Metric Spaces, Narosa Publishing House, Second Edition
2011.
5. G.F. Simmons, Introduction to Topology and Modern Analysis, Mcgraw-Hill, Edition

Dy. Registrar (Academic-l)
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Syllabus B.Sc. (Hons.) Part-!l

Paper — VI: Differential Equations

Teaching : 3 Hours per Week

Duration of Examination : 3 Hours Max. Marks: 85

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: Degree and order of a differential equation. Equations of first order and first degree.

Equations in which the variables are separable. Homogeneous equations and equations

reducible to homogeneous form. Linear equations and equations reducible to linear form.

Exact differential equations and equations which can be made exact.

Unit 2: First order but higher degree differential equations solvable for x,y and p. Clairaut’s
form and singular solutions with Extraneous Loci. Linear differential equations with constant
coefficients, Complimentary function and Particular integral.

Unit 3: Homogeneous linear differential equations, Simultaneous differential equations.
Exact linear differential equations of nth order. Existence and uniqueness theorem.

Unit 4 : Linear differential equations of second order. Linear independence of solutions.
Solution by transformation of the equation by changing the dependent variable/the
independent variable, Factorization of operators, Method of variation of parameters, Method
of undetermined coefficients.

Unit 5: Partial differential equations of the first order. Lagrange’s linear equation. Charpit’s
general method of solution. Homogeneous and non-homogeneous linear partial differential
equations with constant coefficients. Equations reducible to equations with constant
coefficients.

Reference Books:

1. M.D. Raisinghania, Ordinary and Partial Differential Equations, S. Chand & Co.,
2003.

2. M.Ray, A Text Book on Differential Equations, Students and Friends Co., Agra,1998.

3. E.A. Codington, An Introduction to Ordinary Differential Equations, Prentice Hall of
India, 1961.

4. R.S. Senger, Ordinary Differential Equations with Integration, Prayal Publ. 2000.

5. D.A. Murray, Introductory Course in Differential Equations, Orient Longman (India),
1967. _

6. Frank Ayres, Theory and Problems of Differential Equations, TMH, 2002.

7. IN. Snedon, Elements of Partial Differential Equations, TMH, 2001. ,
gy | 0=
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Syllabus B.Sc. (Hons.) Part-li

Paper — VII: Numerical Analysis and Vector Calculus
‘‘eaching : 3 Hours per Week
Duration of Examination : 3 Hours Max. Marks: 85
Note: (i) 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.
(i1) Non-Programmable Scientific Calculators are allowed.
Unit 1: Differences. Relation between differences and derivatives. Differences of a
polynomial. Newton’s formulae for forward and backward interpolation. Divided differences.
Newton’s divided difference, Lagrange’s interpolation formula.
Unit 2: Central differences.Gauss’s, Stirling’s and Bessel’s interpolation formulae.
Numerical Differentiation. Derivatives from interpolation formulae. Numerical integration,
Derivations of general quadrature formulas, Trapazoidal rule. Simpson’s one-third,
Simpson’s three-eighth and Gauss’s quadrature formulae.

Unit 3: Relation between the roots and coefficients of general polynomial equation in one
variable, transformation of equations, Descarte’s rule of signs, solution of cubic equations by
Cardon’s method, biquadratic equations by Ferari’s method.

Numerical solution of Algebraic and Transcendental equations, Bisection method, secant
method, Regula-Falsi method, Iteration method, Newton- Raphson Method (derivation of
formulae and rate of convergence only).

Unit 4: Gauss elimination and Iterative methods (Jacobi and Gauss Seidal) for solving
system of linear algebraic equations. Partial Pivoting method, ill conditioned systems,
Numerical solutions of ordinary differential equations of first order with initial condition
using Picard’s, Euler and modified Euler’s method.

Unit 5: Scalar and Vector point functions. Differentiation and integration of vector point
functions. Directional derivative. Differential operators. Gradient, Divergence and Curl.
Theorems of Gauss, Green, Stokes (without proof) and problems based on these theorems.

Reference Books:

1. H.C. Saxena, Calculus of Finite Differences and Numerical Analysis, S.Chand & Co.,
N.D., 1986.

2. Shanti Narayan and J.N. Kapur, A Text Book of Vector Calculus, S.Chand, 1966.

3. Murray R. Spiegel, Vector Analysis, McGraw-Hill, 1959.

4. B. Bradie, A Friendly Introduction to Numerical Analysis, Pearson Education, India,
2007.

5. C. F. Gerald and P. O. Wheatley, Applied Numerical Analysis, Pearson Education,
India,7th edition, 2008.

6. C.F. Gerald, P.O. Wheatley, Applied Numerical Analysis, Addison-Wesley, 1998.
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Syllabus B.Sc. (Hons.) Part-ll

Paper — VIII: Operations Research
Teaching : 3 Hours per Week
Duration of Examination : 3 Hours Max. Marks: 85

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: Theory of Games — Introduction, Basic definitions, Minimax (Maximin) criterion

and Optimal strategy, Saddle point, Minimax-Maximin principle for mixed strategy

games, Fundamental theorem of Game theory. Two-by-two games without saddle point,

Arithmetic method for 2x2 games. Graphical method for 2x2 games.

Unit 2: Inventory Models — Definition, Types of inventory models, Classification of
inventory models, Economic ordering quantity (EOQ), EOQ models without shortage, EOQ
models with shortage, EOQ models with constraints.

Unit 3: Probability theory — Probability distributions of a random variable, Standard
deviation, Variance, Mathematical expectation, Binomial, Poisson and Normal distributions.

Unit 4: Queueing Theory — Introduction, Probability distributions in queueing systems.
Models-Erlang model, general Erlang model, Model III(M/M/I): (N/FCFS).

Unit 5; Sequening Models: Sequening problems, processing n jobs through two machines.
Processing n jobs through three machines, processing two jobs through m machines and
processing n jobs through shortest cyclic Route Models. Minimal path problem (shortest
Acyclic Route Models).

Reference Books:

1. JK. Sharma, Operation research- Theory and Application, Macmillan Pub.India Ltd.

2. Kanti Swaroop, P.K.Gupta and Manmohan, Operation Research, Sultan Chand & .
Chand & Co., N.D., 2007.

3. S.D.Sharma, Operations Research, Kedar Nath Ram NAth and co. Meerut, 2005.

4. F. S. Hillier and G. J. Lieberman, Introduction to Operations ResearchConcepts and
Cases (9th Edition), Tata McGraw Hill, 2010.

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

2010.
. G. Hadley, Linear Programming, Narosa Publishing House, New Delhi, 2002.
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Syllabus B.Sc. (Hons.) Part-li

Practical
Teaching: 2 hours per week per batch not more than 20 students.
Examination: Duration: 2 Hours
Scheme '
Max.Marks 60
Min.Pass Marks 22
Distribution of Marks :
Two Practicals one from each group

20 Marks each = 40 Marks

Practical Record = 10 Marks

Viva-voce = 10 Marks

Total Marks = 60 Marks

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

Practicals with Computer Programming in C Language.

Programming languages and problem solving on computers, Algorithm, Flow chart,
Programming in C- Constants, Variables, Arithmetic and logical expressions, Input-Output,
Conditional statements, Implementing loops in Programs, Defining and manipulation arrays
and functions.

Group A :
1. Printing n terms of Fibonacci sequence.
2. Finding n!, Yn, Y n? etc.

3. Defining a function and finding sum of n terms of a series/sequence whose general
2

term is given (e.g. a, = 7;:13).

Printing Pascal’s triangle.

Finding gcd and Icm of two numbers by Euclid’s algorithm.

Checking prime/composite number.

Finding number of primes less thann, n € Z.

8. Finding mean, standard deviation and "P,., ™C, for different n and r.

Group B:
1. Numerical integration using Trapezoidal, Simpson’s 1/3, 3/8 and Waddle rules.

NSk

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

2. Each Candidate has to pass in Practical and Theory examinations separately.

,
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Syllabus B.Sc. (Hons.) Part-il

Paper V - Systems and Theories of Psychology

Section-A
Psychological Foundations: Helmholtz, Weber and Fechner.
Structuralism: Wundt and Titchner.

Functionalism: William James, Galton and Cattell
Section-B

Behaviorism: Thorndike, Pavlov, Watson and Tolman
Gestalt Psychology: Wetheimer, Koffka and Kohler.

Dynamic Psychology: Mc Dougall and Woodworth.

Section-C
Psychoanalysis: Freud, Jung and Adler

Neo Freudians: Horney, Fromm, Sullivan and Erikson

Humanistic Psychology: Rogers and Maslow

Books Recommended :

Hergenhahr, B.R. (2001).4n Introduction to the History of Psychology. New Delhi:
Cengage Learning.

Leahey, T.H. (2006). History of Psychology: Main Currents in Psychological thoughts.
New Delhi: Pearson Education.

Shultz, D.P. (2003). History of Psychology. New Delhi: Pearson Education.

Singh, A.K. (1997). The Comprehensive History of Psychology. New Delhi: Motilal
Banarsi Das.

Paper VI — Abnormal Psychology
Section-A

Mental Disorder :Defination, Indicators of Abnormality, Different Models and
Classification. Formal and Diagnostic Classification. DSM-5 and ICD-10 Classification
Systems, Mental Health Professionals.

Causal Factors : Risk Factors and Causes : Necessary, Sufficient and Contributory
causes; Diathesis-Stress Models. Theoretical Perspectives : Biological, Psychological,
Psychodynamic, Behavioral, Cognitive Behavioral, Humanistic & Existential, Social,

Cultural, Electic and Biopsychological Approach
' fy 3=
SR

Dy. Registrar (Academic-)
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Syllabus B.Sc. (Hons.) Part-li

3. Clinical Assessment and Diagnosis : Baisc Elements in Assessment, Social or

Behavioral History; Physical, Neurological, Neuropsychological, Psychosocial
Assessment. Ethical Issues in Assessment

Section-B
4. Anxiety, Obsessive Compulsive and Trauma Stressor related Disorders : Types,
Clinical Picture and Causal Factors.

Mood Disorders and Eating Disorders : Types, Clinical Picture and Causal Factors .

6. Somatic Symptoms and Dissociative Disorders : Types, Clinical Picture and Causal
Factors.

Section-C
Personality Disorders : Types, Clinical Picture and Causal Factors.
8.  Schizophrenia and Other Psychotic Disorders : Types, Clinical Picture and Causal
Factors.

9. Psychological Treatment/Therapies : Behavioral Therapy, Cognitive and Congnitive-
Behavioral Therapy, Humanistic & Existential Therapy, Psychodynamic Therapy,
Couples and Family Therapy, Eclecticism and Integrated Approaches.

Books Recommended :

*  Butcher, J.N., Hooley, JM. & Mineka, S. (2017). Abnormal Psychology. Noida :
Pearson India Education.

e Oltmanns, T.F. & Emery, R.E. (2017). Abnormal Psychology. Noida : Pearson India
Education.

» David, B.H. & Durand, V.M. (2007). Abnormal Psychology. New Delhi : Thomson.

« Ray, W.J. (2015), Abnormal Psychology, New Delhi; Sage.

Paper VII - Counselling Psychology

Section-A
10. Introduction: Meaning, Purpose and Goals; History and Current Trends in Counselling.
11. Counselling Process and Counselling Relationships: Nature and Determinants; Steps of
Counselling :

Process; Initial Interview: Types and Conduction, Exploration and the Identification of
Goals.

12. Personal and Professional Aspects: Personality and Background of the Counsellor;
Professional

~ Counselling - related activities; Ethical and legal aspects: Ethics, morality, law, and

Counselling, Professional Codes of Ethics and Standards; Ethical decisions. Fij n[,q’&;
Dy. Registrar (Academie-H—"
University of Rajasthan
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Syllabus B.Sc. (Hons.) Part-ll

Section-B
Psychoanalytical and Psychodynamic Approach: Freudian, Neo-Freudian and Modern.
Humanistic Approach: Existential and Client-centered.
Cognitive and Behavioural Approach: Rational Emotive, Transaction Analysis and
Behavour Modification.

Section-C

Counselling with Diverse Populations: Aged Populations, Gender-based Counselling,
Group Counselling and Crisis Intervention Counselling.

Counselling in a Multicultural Society: Counselling across Culture and Ethnicity,
History of Multicultural Counselling, Issues in Multicultural Counselling, Counselling
with specific Cultural groups.

Career Counselling over the Life Span: Importance of Career Counselling, Scope of
Career Counselling and Careers, Career Information, Career Counselling with Diverse
Populations. :

Books Recommended :

Gladding, S.T. & Batra, P. (2018). Counselling A Comprehensive Profession. New
Delhi: Pearson Publication.

Gibson, R.L. & Mitchell, M.H. (2005). Introduction to Counselling and Guidance.
New Delhi: Pearson India Education.

George, R.L. & Cristiani, T.S. (1994). Counsellzng Theory and Practice. New Delhi:
Prentice — Hall.

Gelso, C.G. & Fretz, B. (2007). Counselling Psychology; Practices, Issues and
Interventions. New Delhi: Cengage learning.

Capuzzi, S. (2008). Counselling and Psychotherapy. New Delhi: Pearson Education.

Dy. Reglsi?/J(Aca emlc-

Unlver ity of Rajasthan
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Syllabus B.Sc. (Hons.) Part-lI

Paper VIII - Biological Basis of Behaviour

Section-A |
Introduction: Definition, Scope and Methods of studying Biological basis of Behaviour.

Cells of Nervous system: Structure and Functions; Communication within a Neuron,
Communication between Neurons.

Structure and Functions of Nervous System: Central Nervous System and Peripheral
Nervous

System: Basic features and Functions; Neurotransmitters.

Section-B -
Lateralization of Brain Functions: Difference between Left and Right Hemispheres,
Cortical localization of Language, Aphasia.

Ingestive Behavior: Physiological Regulatory mechanism; Brain mechanism in Eating
and Eating Disorders.

Sleep and Waking: Physiological mechanism of Sleep and Waking; Biological Clock
and Sleep Disorders.

A Section-C
Learning and Memory: Neural Mechanism of learning and Memory, Disorders of
Memory.

Emotion, Stress and Health: Neural Mechanism of Fear, Anger and Aggression; Stress
and Health; Hormones and Emotion.

Developmental Disorders: Genetic and Neurological basis for Autism, ADHD, Mental
Retardation.

Books Recommended :

Carlson, N.R. (2007). Foundations of Physiological psychology. New Delhi: Pearson
Education.

Pinel, J.P. (2007). Biopsychology. Delhi: Pearson Education.
Levinthal, C.F. (1996). Introduction to physiological Psychology. New Delhi: Prentice
Hall.

Dy. Regis&zmadﬁ/

Univ%Si;y of Rajasthan

51 Jaipur



Syllabus B.Sc. (Hons.) Part-li
Practical
1. Method of Average Error- Muller Lyer Illusion
3. Biofeedback
Experiment on Classical Conditioning
Measurement of Emotions by Facial Expression

Word Association Test

Thematic Apperception Test

3
4
5
6. High School Personality Questionnaire
7
8.  Level of Aspiration

9.  Wechsler Adult Intelligence Scale

10. Neuropsychological Assessment
11. Assessment of Mental Heath

12. PGI Battery of Memory Dysfunction

L [Te=
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Gm V‘PM.,

Scheme ¢ CExam;m.‘

M. Pass Marcks 160 (40%) Max. Marxs —uu
Paper ~V 3 rour duration Introducuon to Political Geography Max. Maris 3
Paper ~V1 3 hour duration Cultural Geography Max. Marks 3G
Paper —V1I 3 hour duration Fundamentals of Biogeography Max. Marks 80
Paper-VII3 hour duration Statistical Methods in Geography Max. Marks 80
Practical Max. Marks 80

Notas
{.

!‘1.)

H

Students are permitted to use "= stencils, simple calculator and log tables wherew s
neeu=d 1n both theory and praciic i examinations.

There will be a common paper for Aris and Science.

Q.! will be compulsory and wit! ~ovor the entire course of the peper

Q.No. I 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 candidates shall attempt
iy five items.

(b) "art (b) will have 10 short answer questions carrying 10% marks of the
maximum marks and candicaies shall attemnpt any five items.

4. Remoimng 9 questions carrying squal maks wall be set with three questions from
each s=ction of the syllabus.
5. Candicate will attempt 5 questivns including question No. | in all seiecting at ieast
one question from each section.
6. Practical examination will be conducted by the board of examiners.
7. The carsidate will have to pass i theory and practical separately.
‘.; '; ”IJt&BUS
Paper V: lntroduction to Political Geopraphy
Seelion A
i\ricuning. pature, wope and scbhect maiiey e paditical oo Lo el :
erinead poopuiie - appeens et TN I ERTE RUYY TR ECPRTIREITE il .
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and united field theory, role of physical, demographic, economic, socio-cultural and historical
factors in the emergence of states. ,

Section B

Stute as a politico-terriggnal phenomenon: changing nature of locatics, size aad shape m
poiitical geography of gtates, political and administrative framework and its hierarchical
relationship to unitary and federal forms of govemnance, boundaries and frontiers, functions
and classification of inteypational boundaries, global stratégic views: the views of Matkihdér
spykman, d¢ Seversky and mahan and their relevance to contemporary world situation.

Seetion C

Underdevelcpment and jpternational poiicies, the North-South dialogue, SAARC ard
ASEAN the new internatignal economic order, internatiofial ténsions, Wes: Asia and Iridizn
Ocean region, regionalism in international relations, gcopéliﬁca'i ‘dimenstons of environimiént.

Recommended Reéadings ;

Adhikari, € "004: Political Geography. “ 2wt Publications, Jaiper
Alexander, o 1. 1966: World Political " =5, John Murray and Co., | ordos
Blij, H.J. de «nd Glassner, Martin 1968 Sys:ematic Political Geography. Johin Wilicy, New

York.
Dikshit, R.D. 1985: Politica] Geography: A Coutemporaxy Pérspective. Tata McGrawH’iH

Publishing Co., New Delhi.
East, W.G. and Spate, O.H.K_ 1966: The Changing Map of Asia. Methuen, London.

Pounds, N.J.G. 1972: Politicaj Geography. McGraw Hill, New York.
Short, J R iv-2 Political Gecgraphy oi e 20® Centaury: A Global Analysis. New York.

a1, CUUT 2000—10: INTHAS T ) ofiddemg, We |
Taylor, P. .7 .5 Political Geography. Luszman, London

Paper VI: Cultural Geography

Sedtion A

Definition, components of culture evoluiui and branches of cujtural geography, cultural
realms convergence and divergence process, cultural diversity in world, cvolution of man,
rise and dominance of homosapiens, their rattern of spread over the globe, primary ~aces and

their relationshry with surrounding envirenat . landseape ecology. :
v, RE g1$ifar
i cademi~/) an
oty of Rejas'h
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Section B

Evosution of avitization: svith special relcience 10 mesopotaunan, nile, ndus and nv.an-
valley caviizavon, {ndus valley civilization- development, growth, expansion, organizaii »n
and causes for s downfall, characteristics and distribution of races, ethnic groups, linguisiic

families, religious groups.

Section C

Domesticuiron of plants and animals, patierns of livelihood: various economniic activities &
cultural adaptations, agriculture, indusiriaiization and modernization, technoldgical ¢hanges
and their spatial umplications, social siructure and technology, patiern of rural and urban
society, sociai processes in the city, the city inthe developing countriés.

Recommenitted Readings :

Broek, J.C. and Webb, J.W, 1978: A Geography of Mankind. McGraw Hill, New York.
dftya. 1T vd FBard), R 2001 ¢ WRGIAT W | aGHEIRT UBTIH, REYY |

Husain, M. 2007, Models in Geography. kawat Publications, Jaipur ;

Johnson, .. et al 2012: World Regicna! Geography: A Development Approach. PH!
Leaming Prevate Limited, New Delhi, Edition

Mukherjee, .\ B, and Aljazuddin, A, 19t I[andia-Cultute, Socicty and Econoiny. Iriter-Indin
Publication; New Delht.

T, AR 2005 - WIHRAP YA | AR (KAF WA, FACT |

Rubenstein, J:M. and Bacon, R.S. 1990: The Cultural Landscape: An introduction o Human
Geography. Prentice Hall of India Private Linuted, New Delhi

Spencer, F.E. 2t al : Cultural Geography. Juia Wiley and Sons, New York.

Rordr, eave 1994: ARPIAT YN | IR B o srped). Faqw |

"Paper VII: Funduiucntals of Biogeography
Section A
Definition, scape and sigmificance of bio-geugraphy, basic ccolugical principles: bio-enzrgy

cycle in the tarrestrinl ceosystem and eneryy budget of the carth: trophic and food chiin
drawin’s theoiv of evoiution, concept of bicme and community

Ne on 3

Origan o o ond Bore ceoerapinceat « Dob on, g poneecntes o L anon o
plants andd o et ey s el distie o ol plosad infe o tne gt ! ORI :
\P/‘j /
» D e ‘3‘
D T ddgmu)
ade has
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T

o~

o1 types chimases and human pracisces, geograpaucal distribution of anmmal iy on (he cany
Wit reletions to soilpvegetation tvpes, climates and human praciices

Section C

Ecological changes over space and time, ecosystem stability and disturbance, managed
ecosystems : agricultural, urban, case studies of human induced ecological changes: désert
ecosystems with specific reference to Rajasthan, wetland ecosystems with specific reference
to the Raissthan wethlands, agricultural ecosysiems with specific reference o the lidira
Gandhi N 1 Paniyojna (IGNP), industrial alfiucnt and its effect on fresh water bio-loﬁ afid
riverine ecosystem management practice (special reference to Rajasthan). )

Recommended Resndings :

Cox, C.B. Moore, P.D. 2010: Biogeography- An Ecological and Evolutionary Approuth.

Johnwiley and Sous, U.S.A.

Hugget, R 1. 1998: Fundamental of Biogeogranhy. Routledge, London.

Ladle, RJ. .nd Whittaker, R.J. 201 1. Conscivation Biology. Blackwell Publications Co.,
U.S.A. 3

Mathur, H.S 1988 Essentinls of Biogeography. Pointer Publishers, Jaipar.

Macdonald, (reen, 2002: Biogeography; Introduction to Space-Time and Life. John Wiley,
New York

Odum, E.P. 1475 Ecology, Rowman and Litileticic. Lanhan, US A

Robinson,H, ‘_98""Riogcography Eles Me.Donld wnd Evans London

Singh, M1 :'th {ed.) 1986: Forest Resvi: oo Economy and Envicomncnt. Concept
Publishing Company, New Delhi.

Singh, S. 2012: Eavironmental Gevgraphy. Priyag Pustak Bhawan, Allahabad.

fRiw, w1 20vx A9 ‘tgﬂ'é"ﬂ ROV A WA, 5ol |

Paper VIII: Statistical Methods in Geography
Section .4

Sources of dat» methods of data colleciion, processing analysis and results, questionnany dnd
schedile, froguency distributions, characteristics of frequency distribution: number of
classes; class-interval, graphical representation data: histogram, frequency polygon,
frequency curve and cumulative frequency curve (ogive).

Newteser
. 3 S~
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Section-C
Theory cf‘pmbabiliryv-basic principles: axioms probability: probability distribution. theory of
sampling tyoes of samniing random svstematic and stratified sampling: nrohlems 2pnlicasinn
of sanmpling methods 1n Geography i-test and Chi-square iest.
Books Recomunended
Aslam, M:z2xmood1977: Statistical Methods 11 Geographical Studies. Rajesh Publications,

Dethi.

Duncan, .. et. AL.1961: Statistical Geography, (Problems in Analysing Areal Data). Free
Press of Blenco, New York.

Gregory S. 1963: Staustical Methods and thx: Geegrapher: Longmars, Loridon.

King, L.J.: Statistical Analysis in Geograph:. Prentice Hall, Englewood Clifs, NJ.

Lewts, Peter 1977: Maps and Statistics. Metien & Co. Lid., London.

Gupta, S.P. i97y: Statisucal Methods. Suitan Cpand-& Sons, New Lelhi.

Mahmood,.A. 1998: Statistical Methods i Geographical Studies. Rajesh Publication, ~New

Nagar, K.N. 1992: $ankhiki Ke Mool Tatva. Meenakshi Prakashan, Meerut.

Practicals

%
I

. Scheme 0. caanination §
¢
Min. Pass Marks: 32 Mo« Mark 60
v Marks Tihe
Wiritten test - 40 3 hrs.
Field survey and viva voce 1545 2%, hrs.
‘Record and viva voce : 15+5
Total Marks 80

N.B. 1.  There shall be 6 questions in written test selecting al least two questions from
esch sectton. Candidates are requir=d to attempt 3 questions selecting 1 question
from each section. All question carrv equal marks.

SYLLABUS

Sectivn A
Maps and diag wns: one dimensional (bar & pyiiid), two dinensiona! (square, rectangle
wheel, circles & ring), three dimensional diagras: «s . cube, spherc and block pile),
distribwional conpe det teopleth cboopieth, ¢ 0 clromatic and Cioe Cciatic




f

Section B

4 asures of central tendency & dispersion: mean, median and modzs. mexn deviar -
o iles & stacdard dev.ation

Section C
Planz 1able surveying' Fauipments procedure, fraversing open and Jlood wavo i,
methods- radia. and intersection, concep: ol resectioning: two point probicin, tuee puuﬁ
problem
Use of Indi~n pattern clinometer.

Recommeiided Readings:

Monkhouse F.J. and Wilkinson, H.R. (1371}, Maps and Diagrams: Their Compilation and
Construction. B.1. Publications Private Linaiicd. New Delhi.

Singii K.L..and Singh K.P.B. (1071, blensnuts ol Practial Geography. Aaivam Fub., New
Dethi.

Sarkar A. (1997); Practical Geography: A Systematic Approach. Orient Longman. Ltd.
Hyderbad. :

Robison, A.H. et al 2004: Elements of Cartorpraphy. John Willey & Sons, New Yook

ot S 2012 YRS YN | A wfeEayrn dNe )

Mishra, R.!© and Ramesh, A (1989 Fur asveytals of Cartography. Concep: Puinishing
Company, 189, New Delh:. :










Syllabus B.Sc. (Hons.) Part-lli

CONTENTS

Syllabus (Subsidiary Subjects) (Same Courses of Study as prescribed for Part-II
I.D.C. Pass Course)

Subjects (Honours Subjects) :-

1. | Physics Y-l
2. | Chemistry 13-2)

3. | Zoology 2.2.-3)
4. | Botany 22— 4\
5. | Mathematics u-9
6. | Psychology so-sY
7. | Geography SS5- bo

Py [T
b —
Dy. Registrar (Academic-1)
University of Rajasthan
Jaipur















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































