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

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 MJ:Principles of Genetics. 4™ editionJohn 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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4. 0T°A
B.Sc. Part 1 Hos)
Maximum Marks: 400 Min. Pass Marks: 160
+  Paper-I Cyvtology, Genetics and Plant Breeding 75marks
+ Paper- 1l Algae, Fungt and Bryophyta 75marks
+ Paper-11I Plant Physiology and Biochemistry 75marks
+ Paper-IV Ecology and environmental science 75marks
Practical (6 hrs.) 100marks
B.Sc. Part 11 Hox)
Maximum Marks: 400 Min. Pass Mlarks: 160
7
(. Paper-! Molecular biology 75marks
:ﬂ"Paper! : Pteridophyta, Gymnosperm and Paleobotany 75marks
« ~Paper-. . Morphology and Anatomy of angiosperms 75marks
~_Paper-. . Microbiology and plant pathology 75marks
i} Practical (6 hrs.) 100marks
B.Sc. Part 111 (Hons) - =
Maximum Marks: 400 Min. Pass Marks: 160
; Paper-! Plant Biotechnology 75marks
—Paper- . Systematics of angiosperms 75marks
_ Paper-... Plani unlization and Ethanobotany 75marks
&Paper—. Embryology of angiosperms and Seed science 75marks
Practical (6 hrs ) 100marks
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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 4 Smarks.
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Paper I- Cytology, Genetics and Plant Breeding

UNIT-1
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 Bukaryotic 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: Ornigin 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.

#F -
UNIT-1I

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;

mechanisims of cell cycle regulation; apoptosis.

Chromosomal Alterations: Origin, types and effects of duplications, deletions.
inversions and transiocations; meiosis in structural heterozygotes.QOrigin, types and
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effects of auto and allopolyploidy; origin and meiosis in nullisomics, monosomics

and triscmics.

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

UNIT-II
Mendelism: Mendel’s experiment and principles of inheritance, back cross and test
cross, gene interaction and modified dihybrid ratios -~ complementary,

supplementary, duplicate and epiststic 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
Purameciu:. cytoplasmic inheritance in yeast (mitochondria) and Mirabilis Jjalapa
(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 vigour and
inbreeding depression.

Suggested iuboratory exercises:

Cytetogy

- St prokaryotic cells of various organisms.
Bac «a, (Bacillus, Coccus, Streptococcus, Spirillum).
+ Stuc f eukaryotic cells of various organisms.

« Corve mive study of cell structure in onion cells, Hydrilla and Spirogyra. .
“ ) . [ ‘ @/}
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Study 1 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

+  Studv 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:-

. 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.

[

()

4 Choudhary, H.K. Elementary Principles of Plant Breeding. Oxford
Publiching Co., New Delhi, 1989. & rd and IBM

5. Miglani, GS. : Advanced Genetics, Narosa Publishing House, New Delhi
(2000,

6. Russe!, Pl Genetics. The Benejamins/Cummings Publishikng Co., Inc. U.S.A
(1998 | I

7. Shukia, R'S. and Chandel, P.S. : Cytogenetics, Evolution and Plant Rrecdings
S. Chend & Co. Ltd., New Delhi (2000). o

8. Singh. R B. - Text Book of Plant Breeding, Kalyani Publishers, Ludhiana

{ 1999,
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Paper 11 Algae, Fungi and Bryophyta

UNIT-I

Algae: History. occurrence and distribution, general characters, thallus organization
and evolutionary tendencies, ultrastructure of algal cell, classification and economic
importance: ++ portant features and life history of Chlorophyceae-Volvox and Chara ,
Xanthophycea - Yaucheria and Oedogonium Pheophyceae-Ectocarpus and

Rhodophyceac-Polysiphonia.

UNIT-O
Fungi: Histo:  occurrence and distribution, general characters, ultrastructure of
fungal «cell.  .assification and economic importance, nutrition, reproduction,

important teat:res and life history of Mastigomycotina-Psythium, Phytophthora;
Zygomycotna- \ucor; Ascomycotina-Saccharomyces, Eurotuon, Chaetomium,
Peziza;  Bas:diomycotina-Puccinia,  Agaricus;  Deuteromycotina-Cercospora,
Colletotric huri eneral account of Lichens.

UNIT-III
Bryophytes: History, occurrence and distribution, general characters, classification,
ecological anu economic importance, Study of comparative morphology, anatomy
and reproduct:on among bryophytes, Detailed features of Hepaticopsida-Riccia and
Marchantia. Arthocerotopsida-Anthocerns Byropsida- Funaria.

Suggested lai.uratory exercises:

Algae
External Mor noiogy and Permanent slides of-
c bon sIvox colony, daughter colony, Antheridia, Zygote.
s Cha oo ual organs, Globule and Nucule
o Qe+ - Thallus str zlcrurfe Sexual Stage, Antheridia and Oogonia. \Q/) (ﬁg‘j/'
" e
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e Vauche. .. Thallus structure, Sexual Stage, Antheridia and Oogonia
e Ectcoar < Thallus structure, Unilocular and Pleurilocular sporangia

< Polyvsu.: mia- Thallus structure, Cystocarp, Tetrasporophyte.
- Fungi
External Mor- .ogy and Permanent slides of-

o Chacion- -m-Sexual reproduction-Ascospores
+  Peziza- Svual Reproduction-Apothecia V.S.
« Puccimia  Wheat leaf: Uredospore and Teleutospore
»  Agaricus- Pileus (V.S.)
»  Colletorric hum-Thallus
Bryophyta
Study of Specimens and external morphology of the following-
«  Riccia-Thallus structure
»  Marchantia-Thallus structure, ,Gemma cup, male and female gametophyte
«  Anthocer-<-Thallus structure, sporpphyte
«  Funwiv Thallus structure ,sporophyte

SUGGESTED BOOKS
[. Bofa H( \Iexopmx!os C.J. and Deltevoryas [.1980. Morphology of Plant
and Fung: 4 edition). Harper and Foul Co., Newyork.

2. Dube H € 1990 An introduction to Fungi, Vikas publishing House Pvt. Ltd.,
DC“& )

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

4. Puri P. 1985. Bryophytes, Atmaram & Sons, Delhi.
Singh V. Pandey P.C. and Jain D.K.2013 A text book of Botany (4™ edition}
Rastog: Publication , Meerut.

.\/\

Paper-I1I Plant Physiology and Biochemistry

UNIT-I1

Plant-wati relations Water transport processes. diffusion and osmosis ; water
potential .l (iizmcal potential, absorption of water transport through tracheids and

3 , %Jc%
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xylem ; transpiration and its significance factors affecting transpiration ; exchange of
gases, role of stomnata, mechanism of stomatal movement; antitranspirants, guttation.

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

ion antag Hnism and toxicity.

Transportation of organic substances: transport of photosynthetic; source sink
refationshi.p the mechanism of translocation in the phloem assimilate partioning.

UNIT-1I
Photosynthesis : Structure of photosynthetic apparatus; photosynthetic pigments ;
electron transport pathways in chloroplast membranes ; photophosphorylation ;
Calvin cycle; C4 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: regulai:on of nitrate reductase and nitrogenase; nitrate and ammonium
assimilation

UNIT-III
Growth and development: Phases of growth ; Seed dormancy and seed
germinaton. .oncept of photoperiodism ; physiology of flowering; the florigen
concept and role of hormones; vernalistaion; 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 busic concept; plant movement-tropic and nastic ;Biological clock.

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

Suggested laiwratory exercises:

Physi i gy a1 Biochemistry

+ Root i sure-To demonstrate root pressure.
« Tiars; aon-To demonstrate rate of transpiration by use of potometers. i
+ Phowe hesis -Photosynthesis by inverted funnel method, Moll's experiment, S@
+ Respiion-To demonstrate cmdugya and aerobic respiration. Regisﬂar
! | 52 . o : (Ac&d of Raj syha
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Respiration-R.Q. by Ganong's respiromater.

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
osmomerner.

Permeatitity-To study the effect of temperature of permeability of plasma
nombrane.

( hloroptast Pigments- To separate chloroplast pigments by solvent method.
Chloroptast  Pigments -To separate chloroplast pigments using paper
chromatography.

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; I'annin

SUGGESTED BOOKS

Glaston \.W. 1989. Life Process in Plants, Scientific American Hall, Library,
Springer- Verlage, New York, USA.

Hooykass. P.J.J., M.A. and Libbenga, K.R. (eds) 1999. Biochemistry and
Molecui o Biology Of Plant Hormones. Elsevier, Amsterdam, The
Natherlands.

Hopkings G.C. 1995. Introduetion to Plant Physiology. John Wiley & Sons.
Inc., New York, USA.

Moore T.C. 1989 Biochemistry and Physiology of Plant Hormones (2™
edition). Springer- Verlage, New York, USA.

Paper IV Ecology and Environmental Science

UNIT-I

Plants and Ens.ronment: Atmosphere (stratosphere. troposphere, mesosphere and
thermosphere) A daptations (Morphological, anatomical and physiological)

Hydrophytes. \ -vophytes and Halophytes. Light (global radiation, photosynthetically

r

active radiatic::  /onauon in water body: littoral, limnetic and protfoundal zones; (*‘O/j @
~ ?
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heliophytes and sciophytes) Temperature (Raunkier's classification of plants:
megatherm, mesotherm, microtherm, heikistotherm; themoperiodicity ). Soil (solil
profile, development-weathering and maturation). Soil texture, soil types, role of pH,
organic matter. ~oil water, soil nutrients. Interact:ons among organisms (neutralism,
amensaiism, aioiupathy), competition, predation, parasitism,protocooperation,

mutuali=m

Ecosystems- ¢ ..ept, Structure and Function of Ecosystem; Energy flow models
and principles 1rophic levels; Food chains and Food webs; Productivity; Ecological
Pyramids: Ecdfogical etficiency; Biogeochemical Cycles- C, N and P; Ecosystem
Diversity — Aguutic (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 : .ncept of ecological niche, Ecological amplitude, Ecotone and Edge
effect; Success - types, Climax concept, Species diversity (a, ).

Phytogcography Phytogeography of India, Vegetation of Rajasthan.

UNIT 111

Natural resource management: Renewable and non renewable resource,
management a:w conservation, Endangered conventional and non 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 ‘nvironmental Protection Act (EPA) and Global Warming
Environment li. pact Assessment (EIA)

Ry I
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Suggested laboratory exercises

+ Determination of pH of various soil and water samples by pH meter and pH

paper.
Analvsis of chlorides and dissolved oxygen in water samples (titration
method)

Determis..iion of bulk density and soil porosity and water holding capacity in
sotl sampies.

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

» Determination of species area curve by minimal quadrate size to study the
heroaceou- vegetation.

+ (Juantitatn e analysis of herbaceous vegetation for frequency, density and
abundance.

» FEstimation 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 Nymphea/Eicchhornia petiole.

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

SUGGESTED BOOKS

I. Odum EP 83, Basic Ecology, Saunders, Philadelphia.
2. Barbour \i G, Burk J. H. and Pitts W.D. 1987. Terrestrial P

Dy. Registrar
55 )('Acadcmic.) ‘
Universigy of Rajasttan
@)ﬁJ}AIPUR



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

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

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

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

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

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
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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.
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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)
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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 ——
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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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