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Syllabus For Degree ( B.Sc} Course
Subject - Botany

Year ~ 2017 Onwards

S.ND. Class Paper Title of the Paper Marks Marks Total lf Year |
Theory CCE Marks |
B.Scist Year Ist Diversity of Lower Plants | 42.5 7.5 50 [
1 B.Sc Ist Year Hnd Diversity of Higher Plants | 42.5 7.5 50 2017-18
B.Sc Ist Year PRACTICAL { Based on Paper ) & il} 50
2 | B.Schnd Year | Ist ‘Structure Development & | 42.5 7.5 50
Reproduction of
Flowering Plants 2018-19
B.Sc lind Year ( Iind Plant Ecology Biodiversity | 42,5 7.5 50
and Phytogeography j
B.Sclind Year | PRACTICAL ( Based on Paper! & Il) 50 .
3 B.5¢ Mird Year | Ist Plant Physiology & 425 | 7.5 50 !
Biochemistry 2019-20
B.Scillrd Year | lind Cell Biology Genetics & 42,5 7.5 50
Biotechnology
B.3c llird Year | PRACTICAL ( Based on Paper | & ii) . 50 f
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Departinent of Higher Education, Govt. of M.P.
Under Graduate Annual Pattern Syllabus
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As recommended by Central Board of Studies and approved by the Governor of M.P.

|wd fmEr {9 wono wmed
s wanel ® fog aiffe 9gfd srigeR yigasa
DEG FFTH AUSH B IFRNG TG #0N0 B YU FIRT ARG
TH 2017—18

Class /&0 : B.Sc. werg vy
Paper /ue3 93 : First/wem
Subject /faug : Botany

Title of Subject Group”

oy ww

Diversity of Lower Plants

&1 Mw . P S uredt = AR

Compulsory /afard : - Compulsory
Max. Marks sifsan : 42.5+7.5 =50

Particulars/faavor

Unit-1

Viruses and Prokaryotes : Characteristics of Viruses, general account of TMV
and T4 bacteriophage. Bacterial structure, nutrition, reproduction and economic
importance. General account of Mycoplasma, Cynobacteria and Actinomycetes.

mqéﬁ%ﬁaﬁz:ﬁmmﬁ%mam,ﬁnmﬁqdaﬁqﬂv%ﬁmﬁuﬁmaw
Wfﬁﬁmgaﬁmwﬁw,wqﬁaﬁam, AIGHIEATH], FRA- I Rar gd
TS B qmy faeRo |

Unit-2

Algae : General characters, classification and economic importance. Important
featores and life history of Chlorophyceae-Volvox,  Qedogonium,
Charophyceae-Chara, Xanthophyceae, Vaucheria, Phaeophyceae-Ectocarpus.
Rhodophyceae-Polysiphonia, '

ﬂm:ﬁ?ﬂmja%mmaam.wﬁmm@mﬁmm|gmaw,wsﬁmam
TR gied e, FEMTA,  BREEG-FR, el TR
RN v, RIS -t i |

Unit-3

Fungi : General characters, classification and econormnic importance. Import'am
features and life history of Oomycetes-4/bugo, Zygomycetes : Mucor,

Ascomycetes : Yeast, Peziza, Basidiomycetes ; Puccinia, Deuteromycetes :
Alternaria. General account of Lichens.

m:mﬁ%mawqﬁmﬁww@m%ml &o vd e gfere
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Unit-4

Bryophyta : General Characters and Classification, study of mgm}a@]lgﬁg
anatomy and  reproduction -of Hepaticopsida:  Riccia, Aﬁfﬂﬁﬁﬁﬂﬁ’

Anthocerotopsida: Anthoceros, Bryopsida: Poblytrichum. BH/E@P‘W@E
T 1
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Unit-5 | Pteridophyta : Important characters and Classification. Stelar organization. |;, _
Morphology and anatomy of Rhynia. Structure; anatomy and reproduction in
Lycopodium. Selaginella, Equiserum and Marsilea. :

eReIwTEer : UaE @ete T8 Tieeer | e Hied, W @) 9Ea 14 siake wye |
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Suggested Books :

1. G.M. Smith 1971 Cryptogamic Botanv Vol - I Algae & Fungi Tata McGrraw Hill
pub. Co. New Delhi.

2. G.M. Smith 1971 Cryptogamic Botany. Vol — II Bryophytes & pteridophytes. Tara
McGrraw Hill pub. Co. New Delhi.

3. O.P. Sharma, 1992. Text book of thallophyta McGrraw Hill pub. Co.

4. O.P. Sharma, 1990. Text book of Pteridophyta Mcmillan indai Ltd.

3. P.D, Sharma, 1991. The Fungi. Rastogi & co. Meerut.
H.C. Dubey, 1990. An introducation of Fungi. Vikas pub. House pvt. Ltd.
P. Puri, 1980. Bryophyta Atma ram & sons, Delhi.
Al Clifton 1995. Introduction to the Bacteria. Mcgrew Hillpub. Co. New dethi.
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Bepartment of Higher Education, Govt. of M.P.
Under Graduate Annual Pattern Syllabus
Central Board of Studies and approved by the Governor of M.P.
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< A 2017-18

Class /e : B.Sc. wepy of
Paper /uv7 w5 : Second/fEdu
Subject /oy : Botany
Title of Subject Group : Diversity of Higher Plants
vy v % ids : T Uyl ¥ fRfeum
Compuisory /aifard : Compulsory
Max. Marks ooy : 42.5+7.5=50
Particulars/fawm
Unit-¥ Gymnosperm : General characters and Classification of Gymnosperms. |

Heterospory and Origin of Seed Habit. Diversity of Gymnosperms, Geological
Time Scale and Fossilization. Fossi] Gymnosperms: Lyginopteris and
Villiamsoria.

w:mﬁmgmawwm,mmwzﬁmmm
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Unit-IT Gymuosperm Morphology, Anatomy, Reproduction and life cycle Of Cyeas, |
Pinus and Ephedra.
TS anamRaE Wﬁmﬁm,nwamaﬁammmw uEed, Ud
gihgT |

Unit-1I1 Taxonomy : Origin and Evolution of Angiosperms: Principles and rules of

| Taxonomy including Molecular taxonomy. APG IV System.

Botanical Nomenclature, Museum, Herbarium and Botanical Gardens;

Classification of Angiosperms: Bentham and Hooker, and Modern trends in

Wmﬁmmmﬁmﬂfw%mwﬁﬁm@ﬁmmm
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Unit-Iv

7

Unit-v

 Liliaceae, and Poaceae.

Ta}xonomy ¢ Terminology for plant description in semi-technical langnage:
Diagnostic characteristics ang Economic Importance of Families -
Ranunculaceae, Brassicaceae, Malvaceae, Rutaceae, F abaceae, and Apiaceae.

W:Wﬁmﬁw%mﬁmaﬁmﬁaﬁaﬁw:ﬁﬂaﬁﬁmﬁ%mw
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’laxpnomy : Diagnostic characteristies & Economic Importance g%rgﬁgq;gf,\'{ Yerif
Rubiaceae, Asteraceae, Apocynaceae, Solanaceae, Lamiac'&zﬁ R p%@@ vy
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" SUGGESTED READINGS :-
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Agarwal, S.B. 2007. Unified Botany. Shivlal Agarwal & Company Indore.
Bhatnagar, S.P. and Moitra 1996, Gymnosperms. New Age International Limited,
New Delhi. ) , :

Davis. P.H. and Heywood, V_H. 1963, Principles ot Angiosperm taxenomy. Oliver
and Boyd, London.

Gangulee, H.C. & kar, A.K. 2006. College Botany Voll. I, New Centra! Book
Agency (P) Ltd. Kolkata, 700009. _
Heywood, V.H. and Moore, .M. (eds) 1984. Current concepts in plant taxonomy.
Academic press London.

Jeffery, C. 1992. An Introducticn of plant taxonomy. Cambridge University press
Cambridge, London, .

Jones, S.B. Jr. And Luchsinere, A.E. 1996. Plant Systematic, Mc Graw Hill Book co.
New York. '

Kaushik, M.P. 2003. Modern Textbook of Botany, Prakash Publication Muzaffer
Nagar U.P. ‘ : - |

Mukherjee, 8.K. 2006. College Botany Voll. II, New Central Book Agency (P) Ltd.
Kolkata, 700009. : '

Pandey, B.P. 2010. A Text book of Botany-Angiosperms, S. Chand & Company Ltd.
Ramanagar New Delhi-110055.

Radford, A E. 1986. Fundamentals of Plani Systmatics, Happer and Raw, New York.
Saxena and Sarabhai. 1989. Text book of Botany. Rastogi publication Meerut. _
Singh, G. 1999, Plant Systematics : Theroy and Practice. Oxford and IBH Pvt. Ltd.
New Delhi. _

Vasishta, P.C. 2005. Botany for degree students Voll-V, Gymnosperms. S. Chand &

Company Ltd. Ramanagar, New Delhi-110055. . >
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PRACTICAL SCHEME
B.sc. 1 Year (BOTANY) ;
(BASED ON PAPER ] & IIS
% 50 MARKS
I Algae/Fungi . 05
2, Bryophym/pteridophyta - 05;
3. Gymnosperms . - 10
4. Taxonomy - 1'0E
5. Spotting'(Ol-OS) o - - 10 ’
6. Viva Voce i 05
Sessionals - 05
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Department of Higher Education, Govt. of M.P.
Under Graduate Annual Pattern Syllabus

Central Board of Studjes and approved by the Governor of M.P.
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: XA 2018—18 '
Class /@ar B.Sc. g o
Paper /us7 ux First/wery
Subject /fagg Botany
Title of Subject Group Structure, Development & Reproduction of _
Flowering Plants i
Rva gy &1 e Y et oY wRE, R vd sror !
Compulsory /&f¥er] - Compulsory |
‘Max. Marks afyes 42.5+7.5 = 59 |
Particulars/fawv
[ Unit-l | Tissue System. Types of vascular bundles, apical meristem, Classification of !

meristem, The Root System : Root apical meristem. Differentiation of primary
and secondary tissues and their role. Anatomy of Monocot and Dicot root.
Secondary growth in root, Modification of root for Various Functions,
Interaction of root with microbes.

Unit-IT

: Shoot apical meristem and histological organization.
Anatomy of Monocot and Dicot Stem. Vascular cambium and. jts functions.
Secondary growth in stem, characteristics of growth rings: sapwood and heart
wood.  Secondary Phloem, Cork Cambium and Periderm. Anomalous
Secondary growth in Nyctanthus, Boerhhavia, Achyranthus, Leptadenia,
Salvadora, Bignonia and Dracaena, '

Unit-1I

The Leaf System: Origin and development of leaf. Diversity in size, shape and
arrangement. Internal structure of Dicot and Monocot |eaf. Adaptations to
photosynthesis and water stress, senescence and abscission.
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&/
' Unit-IV ! Embryology : Concept of flower as a modified shoot. Struct_ure.of Anther,l
1 - Microsporogenesis and Male Gaimetophyte. Structure of Pistil, Ovules,
Megasporogenesis and Development of Female Geametcphyte (Er'nbryo Sac)
and its types. Pollination — Mechanism and Agencies of Poliination, Pollen
Pistil interactions and Selfincompatibility,

@aﬁgmwmmﬁamaﬁelwm IR B G AASNTT 0 R
Wm%&qlvﬁmﬂﬂﬁwmm, WW,W?WWW(W
m)qﬁm;wmw—waﬁuﬁmw@@,m'ﬁhhwﬁmmﬁmf?ﬁmw

Unit-Vv Embryology : Double F ertilization and triple fusion, Development and types of
endosperm and its morphological nature, Development of Embryo in Monocot
and Dicot plants, Fruit development and maturation, seed structure and
dispersal. Mode of Vegetative Propagation.

SUGGESTED READINGS :-

s Gangulee, H.C., Das, K.S. And Dutta, C. 2067 College Botany Voll. I, New Central
Book Agency (P) Ltd. Kolkata, 70000

¢ Heywood, V.H. & Moore, D.M. (eds) 1984. Current Concepts in Plant Taxonomy.
Academic press, London.

° Jones, S.B. Jr. And Luchisnger, AE. 1986, Plant Taxonomy (111 edition) Mc Graw
Hill Book Co. New York. ‘ '

¢ Maheshwari, P, 1978 Plant Embryology. P'andey, B.P. 2010. A Text book of
Botany-Angiospemls, S. Chand & & Company Ltd. Ramnager, new Delhi-110055.
. Radford, A.E. 1986, Fundamentals of Plapg Systematics, Harper and Row, New

. Shrivastava and Das, Modem text book of botnay vol.IIT & V.

e Singh, V.. Pande P.C. and Jain, DK Structure & Development in Angiosperms.
Rastogj Publication, Meeyut.
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As recommended by Central Board of Studies and approved by the Governor of M.P.
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Department of Higher Education, Govt, of M.P.
Under Graduate Annual Pattern Svilabus
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¢ WA 2018—19 :

Class /am ' : B.Sc. gty of

Paper /3¢ o3 : Second/fedha

Subject /fama : Botany

Title of Subject Group : Plant Ecology, Biodiversity and Phytogeoraphy
fava w9g w1 dw : urey gIikReies), Sig fAfdeor vd ey dmifae
Compulsory / arfeard : Compulsory

Max. Marks aifrean : . 42.547.5 =50

Particulars/fAgvor

Unit-1

Ecosystems : Structure and types, Biotic and Abiotic components, Trophic
fevels, Food Chain, Food Web, Ecological Pyramids, Energy Flow, Concept of
Biogeochemical Cycles: Gaseous Liquid and Sedimentary cycles: Carbon,
Nitrogen, Water, Phosphorus and Sulphur cycle.

TRReRYS 5 HeER.gd yeR WRe 1d oMt uew, 9w Wi, QRIS QRIS
uRRafys. fhafre, st gas) Su yRafe a5 smuRw, WY, 67 T sy
TEh: B, TSI, O, BIABRE TG BN UF |

Unit-I1

Ecological adapations : Morphological, Anatomical and physiological
responses water adaptation (Hydrophytes and Xerophytes) Temperature
adaptation (Thermoperiodism and Vernalization), Light adantation (Heliophytes
and Sciophytes), Photoperiodism, Plant Succession: causes, trends and
processes, Types of succession — Hydrosere and Xerosere.

TRRftE srgae « sremRan, STaREA qen S sfsan, wat saem (Gegfg gon
AHEMTE), TOHA e (AT Ud qudieRv) e Smed  (rTeRe aen
BHRTH) ek S<ieerd | Way sHpav : &R, qgfes vd Wihd), v B WeR
TIESINTIR (STella $smAvT) SRR, (6 2w

Unit-111

Biodiversity & Poputation Ecology : Distribution patterns, Density, Natality,
Mortality, Growth curves, Ecotypes and Ecads : Community Ecology:
Frequency, Density, Abundance, Cover and Life forms. Biodiversity : Basic
concept, definition, Importance, Biodiversity of India. Hotspots, in situ and ex-
situ conservation. Biosphere reserves, Sancturies and National parks of
Madhya Pradesh. Endangered and Threatened species, red data book.

Sefifdear wd orrdem uRRufrel o fewe gored, wee, SIHER, HERR, e,
TPICRY T4 3w, WHEg Ui ogiE, T, agea olen 09 Shaeed |
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~ J Unit-Iv [ Soil &  Pollution Physical and chemical properties, s0il formation,]
’ Development of Snil Profile, Sojl classification, Soi} composition, soil factors;
Pollution: Definition, Types & Causes; Global Warming, Acid Rain, Climate
Change and Ozone Layer & Ozone Hole.

Unit-v Phytogeograph_y‘ :.Phﬁogeographical regions of India. Vegetation types of

and management of natural resources, Land fesource management, Water and
wet land resource management.
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SUGGESTED READINGS : - . -

Benerjee,. S. 1998, Bio Diversity conservation — Agrobotamica, Bikaner.

Kumar. U.K. 2006. Bio diversity principles and conservation, A grobios, Jodhpur.

Odum, E.P. 5" ed. 2004 Fundamentals of Ecology, Natraj Publisher, Dehradun.

Puri. G.S. 1960. Indian Forest Ecology. '

Sharma. P.D. 7" ed. 1998. Ecology and Environment, Rastogi Publication, Shivaji Road, Meerut.
250002. India '

0. shukia, R.S. & Chandel, P.S. 2006. A Text Book of Plant Ecology.
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PRACTICAL SCHEME

B.sc. IT Year (BOTANY)

(BASED ON PAPER I & II)

50 MARKS

1. Section Cutting-Root/Ste_m/Leaf - 10

2. Embryology — Anther/Ovule/Placentation - 05

3. Exercise based on Ecology - 10

4. Exercise based on Phytogeography/National Parks - 05

3. Spottingk(01~05) - 10

6..  Vivavoce - 05

7. Sessionals - 05
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Department of Higher Education, Govt. of M.P.
Under Graduate Annual Pattern syllabus

As recommended by central Board of Studies and approved by Governor of M. P,
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T 20192020

Class/ ey : B.Sc. gfig ay

Paper/ yv7 ox R First / gerg

Subject/fiwg : Betany /oy s

Title of Subject Group : 7 Plant Physiology and Biochemistry

fwa e &1 ide : Uy FS vF S o

Compulsory /aifyarf : Compulsory

Max. Marks siftyams : 42.5+7.5 = 5¢
[ Unit-1 | Plant water Relations : Properties of water, Importance of water in plant life,

Diffusion, Osmosis & Osmctic relation to plant cell. Water Absorption. Ascent
of Sap. Transpiration : Structure & Physiology of Stomata, Mechanism of
Transpiration, Factors affecting the rate of Transpiration.

rel PIRG |

[ Unit-2

‘Plant Nutrition & Biomolecules Mineral Nutrition, Essential Maero &

Micro Nutrients and their role, absorption of mineral nutrients and
hydroponics, Translocation of organic solutes.

Biomoiecules : Structure classification and functions of Carbohydrates
Amino Acids, Protiens andLipids. ‘

Unit-3

e
)

mmvﬁwﬁ_mﬁﬁmwwwmﬁﬁ“aﬂm W

Photosynthesis Chloroplast, Photosynthetic pigments, Concept of two
photosystems, Light reaction, Red drop, Emerson’s effect, Dark reaction —
Calvin cycle, Hatch & Slack cycle, CAM cycle, Factors affectﬁllg rﬁe of | '
photosynthesis & Photorespiration. ARPA 5;9,3;;,'!&;'9”“ '
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. Um’t-4 Respiration : Mitochondria, aerobic and anaerobic respiratign, ferm:zntanon,
Respiratory coefficient, mechanism of respiration - Glycolysis, Kreb s cycle,
Pentose Phosphate Pathway, Electron transport systen, Factors affecting rate of |
respiration, Redox potential and theories of ATP Synthesis.

WWEA : HIECID) “Pﬂr,mﬁ@aﬂrﬁmﬁﬁémmﬁw I, Ta99 & frafafey —
TR, B T%, TN GRBe T, soder AMTHA a3, I B R Bl e
T T BRD, IMGABET — I v, TS, S5 B R |

Unit-5 {Enzymology & Plant Hormones - Classification, nomenclature and
characteristics of Enzymes, Concept of holoenzyme, apoenzyme, co-enzyme
and co-factors, Mede & mechanism of enzyme action, Factors affecting
enzyme activity.

Plant Harmones : Discovery, Structure mode of action and role of auxins,
Gibberellins, Cytokinin, Abscissic Acid and Ethylene.

TSl & wew wmi o R o iflare, aHERe v afemefe o,
BISTNIEY, TUTTE .mwm‘aaﬁﬁaawmw@aﬁaﬂw Tq
forarafy, go feran @1 wwifed &Y e @

SUGGESTED READINGS : -

1. David, L-N. and Michael, M.C. 2000. Leheniger’s Principle of Biochemistry, Macmillan worth
Pub. New York, U.S.A.

2 Gengulee, H.C. Das, Datta, C. and sen, S. 2007. College Botany Voll, I, New Central Book
Agency (P) Ltd. Kolkata. 700000
3. Hopkins, W.G. 1995. Introduction of Plant Physiology Pub. John Wiley and sons, New York.
4, Taiz & Zeiger, E, 1998. Plant Physiology. Sinauver associates, Inc. Pub, Massachuvdens, US.A.
5. Salisbury & Ross ~ Plant Physiology. ' |
6. Devlin - Plam Physiology .
7

germa, S.K. & Verma, M.A. 1995, Text Book of Plant Physiclogy & Biotechnology. S. Chand &
ompany. :

8. Verma, V. 1995, Piant Physiclogy, Emkey Pyb,
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Department of Higher Education, Govt. of M.P.
Under Graduate Annual Pattern Syllabus ,
As recommended by Central Roard of Studies and approved by the Governor of M.P.
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T 201920

Class /& : B.Sc. geirg wf

Paper /w71 oy : Second/fify

Subject /fawg : Botany
- Title of Subject Group : Cell Biology, Genetics and Bioteéhnology

fima g @ Wide P aﬁf%mﬁf%ﬁ,mﬁaﬁ@‘}w@ianﬁaﬁaﬂ

Compulsory /af¥arf : Compulisory

Max. Marks aifdreay : 42.5+7.5 =50

Particulars/fuzvr |

Unit-I | The cell envelops and organelles: plasma membrane, Iibid bilayer structure,
functions of the cell wall, Structure and function of cell organelles: Nucleus
Chloroplast, Mitochondria, Golgibodies, ER, Peroxisome and Vacuole. '

ﬁﬁmw@ﬁ%ﬁ:w%ﬁ,%ﬂam@ﬁm. ST fAfe & @t
stferet, wRaiterdiam vo RiveTd |

Unit-II | Chromosomal .organization’ : Structure and functions of Chromosome,
centromere and telomere. Nucleosome model, special types of chromosomes,
Mitosis and Meiosis. Variation in chromosome Structure - Deletion,
Duplication, Translocation and Inversion; Variation in chromosome number,
Euploidy, Aneuploidy, DNA: The genetic material, DNA Structure and
replication.

WW%W,W@&WWleﬁﬁW:W,
%ﬁm,ww@wﬁmwmwmﬁﬁﬂﬁm|m,w|a
T8, 3qaifes gered | iue B I T IR |
Unit-IIT | Genetic inheritance: Mendelism: laws of segregation and independent
assortment; Linkage analysis; Interactions of genes. Cytoplasmic inheritance,
.| Mutations: spontaneous and induced: Transposable elements; DNA damage and
| = | repair.
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Unit:IV | Gene : Structure of gene, genetic code, transfer of genetic information; |
Transcription, translation, protein synthesis, tRNA, and ribosomes, Regulation
of gene expression in prokaryotes and eukaryotes.

SUGGESTED READINGS :-

1. A.lberts B.D. Lewis, 7. Raff, M, Rubers, K. Nad Watson 1.D. 1999 molecular
Biology of Cell Garland pub.Co. Inc. New York, US.A. ‘
2. PK Gupta 1999 4 text Book of Cell and Molecular Biology Rastogi Pub. Meeryt

dia,
3. Kleinsmith 1.y : d g .
New York USa. and Molecular Biology (2" edition) Harper Collins College pyb,
4, P_.K. Gupta.a Genetics Rastogi Py, Meerut.
> Sinha & Sinha Cytogentics & Plant Breeding Vikas Pub.
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’ PRACTICAL SCHEME , 1
B.sc. I Year (BOTANY) ; o
(BASED ON PAPER I & TI)

| | | 50 MARKS
1. Exercise based on Physiology - 10
2. Biochemical Test . . 05
3. Exercise based on Cytology - 10
4. Exerc;ise based on Gengfic Problem - 0s
5. " Spotting (01-05) o -1
6. Viva Voce | - 05
7. | Sessionals - | 05
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Department of Higher Education, Govt. of M.P.
B.Sc. Undergraduate Semester-wise Syllabus
List of books recommended by Central Board of Studies and approved by the Governor of
M.P.
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Recommended books 1. Physical Chemistry — Puri , Sharma and Pathania — Vikas publications,
New Delhi
2. Physical Chemistry — G M Barrow , International Student Edition
McGraw Lills
3. The Elements of physical Chemistry , PW Atkins , Oxford Universily
Press

4, Physical Chemisiry — R A Alberty , Willey Lastern Limited

5. Physical Chemistry Through Problems, S K Dogra and 8 Dogra , Wiley
Eastern

6. Organic Chemistry, Morrison and Boyd, Prentice Hall,

7. Organic Chemistry , L G Wade Jr, Prentice Hall

8. Fundamentals of Organic Chemistry , Soloman ,John Wiley

9,  Organic Chemistry, Vol.l ,[L11I, S.M.Mukherji, 5.P.Singh and R.P.
Kapoor

10. Organic Chemistry, F A Carey McGraw Hills Inc.

11. Introduction to Organic Chemistry Streitwiesser , Healthcock and
Kosover, MacMillan

12. Vogel's Qualitative and Quantitative Analysis . Vol LILITT ELBS

13, Advanced Organic Chemistry , I.L, Finar ELBS

14, Basic concepts of Analytical Chemistry, S.M., Khopker,New Age
International Publishers

15. Analytical Chemistry, R. M. Verma , CBS Publication

16. Analytical Chemistry , Skoog and west Wiley Intcrnational

17. Essentials of Physical Chemistry , B.S.Bahl . Arun Bahl and G.D. Tulj,
8 Chand and Cempany Limited

18. Atomic Structure and Molecular Spectroscopy , Mans Chanda , New
Age International Publishers

19. Molecular Spectroscopy , Sukumar , MJP Publishers .

20, Organic Chemistry, Mac Murrey ,Pearson Education

21. Inorganic Chemistry —J D) L.ee , John Wiley

22. Inorganic Chemistry — Cotton and Wilkinson ,John Wiley

23. Inorganic Chemistry — Huheey , Harper Collins Pub.lUUSA

24, Inorganic Polymer — G R Chhatwal , Himalaya Publication

25. Synthesis and Characterization of Some Novel Nitrosyl Complexes —
R. C. Maurva , Pioneer Publication

26. menwRw AR T arpTen! AT 5T WS vEraA e S weugeEs |

27. weudy & T gEed WA gTE W e 6 # eAgeEd |

28. Spectroscopy of Organic Compound - P.S.Kalsi , New Age International

(p) Limited

29. Advanced Organic Chemistry — Jerry March National Print ,O Pack
Noida

30. Fundamental concepts of Inorganic Chemistry — Esmarch, § Gilreath ,
McGraw Hill
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B.Sc. Under Graduate Annual Syllabus

As recommended by Central Board of Studies and approved by the Governor of M.P.
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Session /%9 - 2019-2020

Scheme of Marks Distribution
Maximum Marks - 100

Theory -80
CCE-20
Paper wise marks distribution
S.No. Subject Paper Paper Name Maximum
Marks
1. Chemistry | Physical Chemistry 27
2. Chemistry I Inarganic Chemistry 27
3. Chemistry It QOrganic Chemistry 26
Section wise marks distribution
Maximum Marks — 27
5.No. Section Total Number of Question Marks
1 A Objective Questions 5X05=25
05 Questions of multiple choice
2. 8 Short Answer Questions 5X15=75
05 Questions with internal choice
(one question from each unit)
3. C Long Answer Questions 4X3.5=14
05 Questions with internal choice 1X3=03
{one question from each unit)
Maximum Marks - 26
S.No. Section Total Number of Question Marks
1. A Objective Questions 5X0.5=25
05 Questions of multiple choice
2. B Short Answer Questions 5X1.5=7.5
05 Questions with internal choice
{one question from each unit)
3. c .| Long Answer Questions 3X3 =08
05 Questions with internal choice 2X3.5 =07
6 A {one gquestion from each unit)
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Department of Higher Education, Govt. of MLP.

B.Sc. Under Graduate Annual Syllabus

As recommended by Central Board of Studies and approved by the Governor of M.P.
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Session /93 - 2019-2020

Class

B.Sc. I Year

Subject

Chemistry

A I

Paper

I

Physical Chemistry

Max. Marks

27+ CCE (07)

Unit

Syllabus

Periods

(English)

UNIT I

A. Mathematical Concepts: Logarithm relations, (rules and
types), use of log table and antilog table in calculations, curves
sketching, straight line and linear graphs, calculation of slopes,
Differentiation of functions like K,, €%, x", sin x, log x;
multiplication and division in differentiation, maxima and
minima, partial differentiation. Integration of some
useful/relevant functions; Factorials, Probability.

B. Gaseous States and Molecular Velocities: Critical
phenomenon PV isotherms of ideal gases, Andrew’s
experiment, continuity of state, the isotherms of van der Waals
equations, relationship between critical constants and
van der Waals constants,

Root mean square, average and most probable velocities.
Qualitative discussion of the Maxwell’s distribution of
molecular velocities, collision numbers, mean free path and
collision diameter,

4. MR JeEmem — AgTEE e ([T 3 e e YeR),
AYIUE Tl Tl WTETOE Wil & qUA § S, 9%
ARG, WA G U W % | e & e K, e, X7
sin x, log X; O weM! &1 a®er, &l Berl & UAEE a0l AT
&1 Do, I T4 e, i aneed | 398 Swarh W@ Weg
Gl S HAGEA, FOR (GFeaed), Ml |

1. Wiy ey Ton AT TRt — wifE Rueat - arafie i
PV AN I, UgH & YO0, G H 9, JUeX 99
FAHO B TS T, AV dIe RRri® U4 Hifdd Rewie § Hd)
T A I, A A, GiE 9, avife I & deeae faRm
&) TS [T, Feees e, Hed gad U, §Uees a |

12
Lecs.

UNITII | (English)

A. Liquid State : Intermolecular forces, structure of Liquids
(a qualitative description) Liquid crystals: Difference between

12
Lecs.
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liquid crystal, solid and liquid. Classification, structure of
nematic and cholestric phases. Thermography and seven
segment cell.

B. Solid State: Definition of space lattice, Unit cell, Laws of
crystallography — (i) Law of constancy of interfacial angles (ii)
Law of rationality of indices (iii) Laws of symmetry,
symmetry elements in crystals. lonic solid structures, radius
ratio effect and coordination number, limitations of radius rule,
lattice defects. Bragg's Law, X-ray diffraction by
crystals,structure of NaCl, ZnS and CsCI.

==

4. T omwm - aaaﬁraﬁmw(wﬁaw)
fheed : 74 fmes, aﬂ@ﬁ#maﬁaﬂm#ﬁ%mwmﬁw
YIaReaT &1 |eET, ISR o e @ver 9 |

7. 3 Faen — B39 Wi don 1 A9 B e R &
fT® (i) oicRBes Bt @ Rewar & fam (i) N e @ faga
(iit) wfAfe @1 | freea § wfaRy I, smafe o wvan, e
e, B U e AR Su TeRnTE dw| e aged @
wEl Ak T QW §7 6w, e 3 R ve Rl @
f4ad9, NaCl, ZnS 14§ CsCl. B T |

UNIT HI

(English)

Chemical Kinetics: Chemical kinetics and its scope, rate of a
reaction, factors influencing the rate of a reaction —
concentration, temperature, pressure, solvent, light and
catalyst. Dependence of rate on concentration, mathematical,
characteristics of simple chemical reactions-zero order, first
order, second and pseudo order, half - life and mean life.
Determination of the order of reaction, Differential method,
Integration method and half life method. Study of chemical
kinetics by polarimetry and spectrophotometery. Effect of
temperature on rate of reaction, Arrhenius equation, concept of
activation energy, simple collision theory, transition state
theory (equilibrium hypothesis).

=)

RE Sorld! : TaERS SoiTad] UG 39S SRIEH, AR o
R, dffFa ® & wIRY &9 T FRE-GEY, T, <76, Ao,
TR T4 SARd, INEN R g R ke, wa wEnhe
sfafparal & TR sfdev-TR B, yem i, fadia 9if, @
UEH B @Y FIF TG WA B, AR @ B @1 R
Japer fofd, waree 4% vd ol oy Fa [y | wwmfe somf
&1 s qon Weemerid) fiftat g sraas, wERe el
T W Y B YA, ARSI TP, AR Gt BT SR,
el Werey Rigia, G sreen figia (e oRieer)

12

Lecs.

UNIT IV

{English)

Radioactivity and Nuclear Chemistry: Natural and artificial
radioactivity, radioactive radiations, detection and measurment
of radioactive radiations, theory of radioactivity, Group
displacement law of soddy, radioactive disintegration, nuclear
reactions, nuclear fission and nuclear fusion, half life period,
isotopes, isobars and isomers, application of radiochemistry.
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A. Chemical Equitibrium: Law of mass action, Equilibrium constant,
Lechatelier’s Principles . '
B. Colloidal Solutions: Classification, lyophilic and Iyophobic

(English) colloids, properties: kinetic, optical and electrical, coagulation,
Hardy — Schulze rule, gold number, emulsions, gels and sols,
UNIT V application of colloidals, 12
3. IS AIR: 59 SURT 6AT BT (W, TRl Ko, oeriter) Lecs.
&1 Rrgia
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Department of Higher Education, Govt. of M.P.

B.Sc. Under Graduate Annnal Syllabus
As recommended by Central Board of Studies and approved by the Governor of M.P.
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Class B.Sc. I Year
. Chemistry
Subject R e
Paper 11
Inorganic Chemistry
Max. Marks 27+ CCE (07)
Unit Syllabus Periods

A. Atomic Structure
Dual Nature of matter idea of de Broglic matter waves, Heisenberg
uncertainty principle, atomic orbitals, Schrodinger wave equation,
significance of Y and ¥, quantum numbers, radial and angular wave
functions and probability distribution curves, shapes of s, p, d
orbitals. Aufbau and Pauli exclusiton principles, Hund’s multiplictity
(English) | rule. Electronic configuration of the elements, effective nuclear
charge.
B. Periodic Properies
Atomic and ionic radii, ionization energy, electron affinity and
electronegativity-definition, methods of determination or
evaluation, trends in periodic table and applications in
UNIT1 predicting and explaining the chemical behavior. 12
&, WA FeE Lecs.
Rl @ AR vEh, Wi TR F afodw, Sl wey,
AR &1 Rigia, SRR ok wlleew, ¥ con ¥ @1 ARG e,
Jifded Fv—FeH T TREm faavoe wAmEy siffdedl @1 o,
FEIUCH WY, gUS b1 e agadl & 1w, & geeed e
) P T g @1 R agséafmtrwrﬂaﬁfﬂwﬁw
g, Jifdedl w@ SveEl A TORE F R B AW, ad #
- Selae M [T, UrSel! & FUasH [ |
T et o
adl @ e A omefda, WA B, et Ben e et A
R 9, olag TR, Jelde SR W Y9 I dl R,
g e FeomeRaan |
Chemical Bonding-Part I
(A) Covalent Bond-Valence bond theory and its limitations,
directional characteristics of covalent bond, various types of 12
hybridization and shapes of simple inorganic molecules and | Lecs.
ions, Valence shell electron pair repulsion (VSEPR)) theory to
NHs, H30, SF4, CIF;, and H2O, MO theory, homonuclear and

_'G,‘_’:Ei ! | 1atuEzru erified
9}‘}?’1 wa k. G“‘f’k’) n) Ty<- A,le_gglﬂ— A Bt i"q W,.'.-. : ';;’lezigned

RcmﬁcFﬁ”“'( T A Chend oy ) PSR EL i witier
/L
o

UNIT 11 | (English)
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heteronuclear (CO and NO)4 diatomic molecules, multicenter
bonding in electron deficient molecules, bond strength and
bond energy.

¥, IS AR

faemart, wEww @ UER, WA JFAE Ul v I B AR,
Wt B geided I Hald NHa, H30, SFy, CIFs, and H30,
MO fhgia il @ fAw afveg eol i (CO goar NO)
G Bolagld, 3R < WA § 98 S §e, 94 amel wd a
Sull, FEEAN® 89 P Yiowd AafE o7

UNIT 111

(English)

1. Chemical Bonding — Part II

(B) Ionic Solids-Ionic structures, radins ratio effect and
coordination mumber, limitation of radius ratio rule,
lattice defects, semiconductors, lattice energy and Born-
Haber cycle, solvation energy and solubility of ionic solids,
polarizing power and polarisability of ions. Fajan’s rule.
Metallc bond-free electron, valence bond and band
theories.

(C) Weak Interactions-Hydrogen bonding, van der Waals
forces

2. Chemisiry of Noble Gases

Chemical properties of the noble gases, chemistry of xenon,
structure and bonding in xenon compounds.

1. IS e — (B C)

WIS G Fp AHNE SRE e, STae g, o,
W Fl, ﬁ%ﬁﬂﬁh@@zﬁﬁﬁwﬁ&ﬁﬁhﬁwaﬁﬁﬁ?ﬂﬁ
NS SR B Rermr W@ RAmeT o, v awan, el @
gauie U4 BT @ W, aifae s, Wae gome faga Al
T g died, Faved T Aiew, 98 died | gdd amieg
fbarg, eggior 41, EggioN ARel @ TR, BEeeH TR & g,
TSR e T |

2. SR ¥l 1 TERA

ST A 31 v, S AN @ dife, WEE 3 v A

12

Lecs.

UNIT IV

(English)

1. S-Block Elements

Comparative study Li and Mg, diagonal relationships, salient
teatures of hydrides, solvation and complexation tendencies
including their function in biosystems an introduction to alkyls
and aryls.

2. p-Block Elements Part-1

Comparative study B and Al (including diagonal relationship}
of groups 13-17 elements, compounds like hydrides, oxides,
oxyacids and halides of groups 13-16.

12

Lecs.
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1. p-9% B T, 9

Byd Al [OIN® AT T4 9l WY, WE 13-17 Tl @
Al ¥ TiggEs, ARIGS, TE 13-16 3 I 3% 1@ 3RsY |

UNITV

p-Block Elements Part —I
Hydrides of boron-diborane and higher boranes, borazine,

(English) | boroydrides,. Fullerenes, fluorocarbons, silicates  (structural
principle), tetrassulphur tetranitride, basic properties of halogens,
interhalogens and Polyhalides.

p-E% B T, 9 ~2
") IR TEFRE, TRINA A IRM, INH, INEFEES, Ho,

Palge, TIREEd, ffoee g CgMRgRS, FAnEl @
NPT 01, SR~ A, deftarss |
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Class B.Sc. I Year
. Chemistry
Snhject T TS
Paper 11X
Organic Chemistry
Max. Marks 26 +CCE (06)
Unit Syllabus Periods
English | Structure and Bonding 12
Hybridization, bond lengths and bond angles, bond Lecs
energy, localized and delocalized chemical
bond.Aromaticity, Antiaromaticity,resonance,
hyperconjugation, inductive , electromeric, mesomeric
and steric effect. :
Mechanism of Organic Reactions
homolytic and heterolytic bond fission. Types of
reagents- electrophiles and nucleophiles . Types of
organic reaction, energy consideration.
Reactive intermediates (carbocations, carbanions, free
radicals, carbenes, arynes and nitrenewith examples.)
Methods of determination of reaction mechanism (active
Unit I intermediate products) isotope effects, kinetic and
stereochemical studies.)
fe= AT U9 A=A
HHNOT  TE oS, SIERE] DIV, JTERET Holl, g
EMEAE  E AUl RAIA RINE JiE,
TG, Soldg ARG, HAMRE W9 & B&ifeq g9 e
Tt afafearsl @1 femfafy
FRfe afifeael & yor, FrHE sfifEaet § S
faar, sffEaria - FEBeEE, FEiHTE, g5
B, BEANE TAT ATgeE, AfAfdEmel 1 Aty
Pufor & R wfFs wwad, Re W AR ARP AN oty sone
by ARPAN
RS YT | BHAR Erarowa
English | Alkanes and cycloalkanes 12 Lecs . T
Unit 1l IUPAC nomenclature of branched and unbranched DWAJ issoss0s30
alkanes classification of alkanes. Isomerism in alkanes, -
e Not Verified
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methods of formation (with special reference to Wurtz
reaction, Kolbe reaction,Corey- House reaction and
decarboxylation of carboxylic acids), physical properties
and chemical reactions of alkanes, conformation of
alkanes, Mechanism of free radical halogenation of
alkanes, Cycloalkanes-nomenclature, methods of
formation, chemical reaction, Baeyer strain theory and its
limitation, Theory of strainless rings. The case of
cyclopropane ring: Banana bonds, conformation of
cycloalkanes.

FEYNTH TGO — M@ T wr@iae Yoo,
U ol dIHv], Topd § HAEASHT, g9 @) e
o Il dred o, wR wew  sffEn,
BTGB AT BT ABTaIRTABRT, Tobar & Wi
Td YRS [URE, Uehdl 4 WHOU, QodAr § Haw
TA® BAOHTEYOT B fearfafe,

WAEFAGeh  AMeRY, g9 @ At Iamtw
Ffefgar, sk & TIa Rygla vd Sgar dm
aeRfed 9ol o1 fugia, agaemuT 7 SeIEN:
BT TEH, GaalTeb Al § GHYoT |

Unit II1

English

Alkenes, Cycloalkenes, Dienes

Nomenclature of alkenes, methods of formation-
Mechanism  of dehydration of alcohols and
dehydrohalgenation of alkyl halides, regioselectivity in
alcohol dehydration. The Saytzeff rule. Hofmann
elimination, physical properties and relative stabilities of
alkenes.

Chemical reactions of alkenes-mechanism involved in
hydrogenation, electrophillic and free radical addition,
Markownikoff’s rule, hydroboration-oxidation,
oxymetcuration reduction. Epoxidation, ozonolysis.
Polymerization of alkenes. Substitution at the allylic and
vinylic positions. Industrial application of ethylene and
propene.  Methods of formation, conformation and
chemical reactions of cycloalknes. Nomenclature and
classification of dienes : isolated, conjugated and
cumulated dienes. Structure of allenes and butadiene,
methods of formation, polymerisation, Chemical reaction
—1, 2 and 1, 4 addition, Diels- Alder reaction
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Unit IV

English

Alkynes and Alkyl Halides

Nomenclature, structure and bonding in alkynes. Methods
of formation. Chemical reactions, acidity of alkynes.
Mechanism of elctrophillic and nucleophillic addition
reaction, hydroboration oxidation, metal-ammonia
reduction, oxidation and polymerization

Nomenclature and classification of alkyl halides, methods
of formation; chemical reactions. Mechanisms of
nucleophllltc substitution reaction of alkyl halides, S\’
and S\’ reaction with energy profile diagrams,
Elimination reaction Polyhalogen compounds: methods
of preparation and properties of Chloroform and carbon
tetrach]oride

YepTe Qd Thodpel tellzgs
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12 lLecs

Unit V

English

Stereochemistry of Organic compounds

Concept of isomerism, types of isomerism. Optical
isomerism elements of symmetry, molecular chirality,
enantionmers, stereogenic  centre, optical activity,
propertics of enantiomers, chiral and achiral molecules
with two stereogenic centres, diastereomers, threo and
erythro diasteromers, meso compounds, resolution of
enantiomers, inversion, retention and racemization.
Relative and absolute configuration, sequence rule, D &
L and R & S systems of nomenclature, Geometrical
isometism- determination of configuration of geometric
isomers. E & Z system of nomenclature, geometric
ismeriesm in oximes and alicyclic compounds.
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Department of Higher Education, Govt. of M.P,
B.Sc. Under Graduate Annual Syllabus

As recommended by Central Board of studies and
approved by the Governor Madhya Pradesh
(Academic Session 2019-2020)

Class - B.Sc. I Year
Subject - Chemistry
Paper - Practical
Max. Marks : 50 Time :4 Hours
Physical Chemistry
(A)Any one experiment 6 Marks
) Determination of melting point

(i) Determination of boiling point
(iii)  Weighing and preparation of solution
(B) Any one experiment 6 Marks

(i) Determination of surface tension/percentage composition of given liquid mixture
using surface tension method.

(i) Determination of viscosity/ percentage composition of given liquid mixture using
viscosity method.

(iii)  Determination of Strength of HCI with NaOH with help of volumetric titration.

Inorganic Chemistry 8+4 Marks

() Inorganic mixture analysis
Mixture analysis for 2 cation and 2 anions
(ii) Separation of cations by paper chromatography

Organiec Chemistry (Any two) 12 Marks

(i) Crystallization

(i)  Sublimation

(iii)  Detection of elements

(iv)  Identification of functional group.

Viva — voce 6 Marks

Record o o opdr 8 Marks w/
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Department of Higher Education, Govt. of M.P,
B.Se¢. Under Graduate Annual Syllabus

As recommended by Central Board of Studies and approved by the Governor of M.P.
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Session /w7 - 2020-2021

Class B.Sc. II Year

Chemistry

Subject T U

Paper 1

Physical Chemistry

Max. Marks 27 +CCE (07)

Unit Syllabus

Periods

A.Thermodynamies: Basic concepts of thermodynamics,
First law, Second law of Thermodynamics: Need for the law,
Different statements of the law, Thermodynamic scale of
temperature, concept of Entropy: entropy as a state function,
entropy as a function of P&T and T&V entropy change in
physical change, Clausius inequality, entropy as criteria of
spontaneity and equilibrium. Entropy change in ideal gases
and mixing of gases,Third law of thermodynamics , Nernst
heat theorem, statement and concept of residual entropy,
Gibbs and Helmbheltz functions, Gibbs function (G) and
Helmholtz function (H) as a thermodynamic quantities, A and
G as a criteria for thermodynamic equilibrium and spontaneity
their advantage over entropy change, Clausius — Clayperon
equation.

B.Thermochemistry: Standard state, standard enthalpy of
formation: Hess’s Law of heat summation and its application.
Enthalpy of neutralization.

(English)

UNIT I

3, FOIIAB: FHITIAD BT ol JFIRVI, w2 [0, IS o
foeci fram. fm & swed, fog & AR @oF, aoae @
SR 9T QR 9 s@uReT: ueifi-sEaen Bed & w9 3§
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UNIT II

phase component and the degree of freedom, thermodynamic
derivation of the Gibbs phase rule, one component system:
water, COz and S system, two component system: solid-liquid
equilibrium, simple eutectic system: Bi-Cd; Pb-Ag system,
Desilverisation of lead.

Solid solution: Systems in which compound formation with
congruent melting point (Zn-Mg) and incongruent melting
point. (NaCl-H20) and (CuSQ4-H,O) system, Freezing
Mixtures: acetone-dry ice.

Liquid_Liquid mixtures: Ideal liquid mixtures, Raoult’s and
Henry’s law. Non-ideal system, azeotrops: HCI-H,O and
cthanol water system.

Partial miscible liquids: Phenol-water, trimethylamine-water
and nicotine-water  system.Immiscible Liquids, steam
distillation, Nernst distribution law: thermodynamic
derivation, applications.

YA 9W : $eF U9 AR 92 @ o, Wiawn, g ool wWaaa
o Fife, frea yrawen fam & SwIMfde @, (@ 9e® da—ad
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a7, afsrfig g9, 9 omEd, A @ Aww fam o swmiis
S, AT |

Lecs.

(English)

UNIT HI

Electrochemistry I

Electrical transport, conduction in metals and in electrolyte
solutions, specific and equivalent conductivity, measurement
of equivalent conductance, effect of dilution on conductivity,
migration of ions and Kohlrausch law, arrhenius theory of
electrolyte dissociation and its limitations. Weak and strong
electrolytes, Ostwald’s dilution law, theory of strong
electrolytes, DHO theory and equation, transport numbers,
determination of transport numbers by Hittorf method an
moving boundary method.

Electrodes reactions, Nernst equation, derivation of cell EMF
and single electrode potential, standard hydrogen electrode,
reference  electrodes,  standard  electrode  potential,
electrochemical series and its significance.
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Electrochemistry II

Types of reversible electrodes: Gas — metal ion, metal-metal
ion, metal — insoluble salt anion and redox electrodes,
Concentration cell with and without transport, tiquid junction
potential, application of concentration cells, valency of ions,
solubility product and activity coefficient, potentiometric
titration. Definition of pH and pK, determination of pH using
hydrogen, quinhydrone and glass electrodes by potentiometric
methods.

Buffers: mechanism of buffer action, Henderson — Hazal
equation, hydrolysis of salts.

Processes at electrodes, rate of charge transfer, current density,
UNIT IV polarography, amperometry, ions selective electrodes and their 12
uses. . ' Lecs.
faem TR -0

SHI FERel @ AR : AW-uTy I, Og-org 9RH, 9
Ffaer T, FOTIE TG XS oS |

Wl e, AP vl 81 IRneE @ 59 WY e, W 9 @
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B SolTsrel & WA §RTpH &1 fAuiRor
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Foagle W AR, oY RMAMRY, 9R-T9E, Dok,
THIRME), 3R 9Uicie Seideis U9 996 S9dIT |

Surface Chemistry: Adsorption, adsorption and absorption,
types of adsorption, adsorption of gases and liquids in solid
adsorbent, Freundlich and Langmuir adsorption isotherms,
surface area and determination of surface area.

Catalysis: characteristics of catalyzed reactions, classification
UNIT V of catalysis, application of catalysts, miscellancous examples. 12
3, U2 TR : SR, SfONNY U4 S@veel, SN @ §eR | Lecs.
or% el WA @ gdl 1 AR Bvsfom den owaR
(=) AL TR W4, U &9 U6 U &89 o e |
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Department of Higher Education, Govt. of M.P.
B.S¢. Under Graduate Annual Syllabus
As recommended by Central Board of Studies and approved by the Governor of M.P.,
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Session /%7 - 2020-2021

Class B.Sc. Il Year
Chemistry

AT A

Paper II

Inorganic Chemistry
Max. Marks 27+ CCE (07)

Subject

Unit Syllabus Periods
Chemistry of Elements of First Transition Series.
Characteristic properties of d-block elements.
Properties of the elements of the first transition series, their
binary compounds such as Carbides, Oxides and Sulphides.
Complexes illustrating relative stability of their oxidation
UNIT 1 states, co-ordination number and geometry. 12
mm HEHHOT A1 B Tl BT T Lecs.
- & Il @l fAfrean, vem wHE AN % Tl & W w6
ey | f2or difiel SN Twigs ifTees T wewee Ud W} dfie,
STFTBRYT v B Wi, WEATS W& U6 WA @1 SaTERT
i 3 |
Chemistry of Elements of Second and Third Transition.
Series.
General characteristics, comparative treatment with their 3d-
analogues in respect of ionic radii, oxidation states, magnetic
behaviour, spectral properties and stereochemistry.

(English)

(English)

12

T W@ QA S A & ol Bl v Lecs.
AR T 0§98 e e, sifedie s, gRe T
(=) ﬁﬁr{wm—«rﬁs —3 T § o O BT e |

UNIT 11

A. Co-ordination Compounds

Werner’s co-odination theory and its experimental verification,
effective atomic number concept, chelates, nomenclature of
co-ordination compounds, isomerism in co-ordination 12
UNIT III | (English) | compounds, valence bond theory of transition metal
complexes.

B. Oxidation and Reduction

Use of redox potential data : analysis of redox cycle, redox
stability in water : Frost latimer and Pourbaix dlagramg.r
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Principles involved in the extraction of elements.

3. Iu-agude Afe
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Tl SRV, Blele, o el & "meww, daw af@
ST, HEHU 413 Wehell @ G s Rigid |

f=4) 7. Siedieor § auEgH

Wi g e &1yl uF 1 Rww wd § Wi
eI, AR vd dview ang, ael @ Pl § A an
arel Rigia |
General chemistry of F -block elements.
Lanthanides and actinides , Electonic Structure, ionic radii,

(English) | complex formation, Separation ,Oxidation states ,magnetic and

UNIT IV spectral properties Lanthanide contraction. L12
ecs.
f —lie ol @ G
@) |oeRe W wEdhags, soee b, aafie Brea, dew fw

YR, SRR ST, JEP A WA T IIES G |
A. Acids and Bases
Arrhenius, Bronsted- Lowry, the Lux-Flood, solvent system and
Lewis concepts of acids and bases.

(English) | B. Non-aqueous Solvents
Physical properties of a salvent, types of solvents and their general
characteristics, reactions in non-aqueous solvents with reference to

UNIT V liquid NH3 and liquid 50,. 12
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Class

B.Se¢. H

Subject

Chemistry

W ARA

Paper

11X

Organic Chemistry

Max. Marks

26 + CCE (06)

Unit

Syllabus

Periods

(English)

UNIT 1

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 shifis. UV spectra of
conjugated enes and enones. Infra red (IR) absorption spectroscopy-
Molecular vibrations, Hookes law, selection rules, intensity and
position of IR bands, Measurement of IR spectrum, finger print
region, characteristic absorption of various functional groups and
interpretation of IR spectra of simple organic compounds.
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e & fram ((fow o el faom ) aoifde sreeRan wodeeR
W F TR @ fAee) | g €EA B YeR | GgEe
muﬂﬁlavfia?ﬁaﬁnavhﬁﬂsaﬁw quiiggeelt | oot
WWWWIWWWWWW

|
IR WG — fed FUH , g6 B (RW , RO, arawe
ds o) ferm @ digar savaw Wegr &1 oAee |, iie &9 ARE
(bucrs WEl @ B ARG RN @ Wd FEAE A B
YR Fagl B e |

-

UNIT 11 | (English)

A - Alcohols: Classification and nomenclature. Monohydric
alcohols-Nomenclature, methods of formation , reduction of
aldehydes, ketones, carboxylic acids and esters. Hydrogen
bonding, acid nature and reactions of alcohols.

Dihydric  alcohols-nomenclature, methods of formation,
chemical reactions of wvicinal glycols, oxidative
cleavagefPb{OAc)4 and HIO4} and pinacol-pinacolone

rearrangement. Trihydric alcohols- Nomenclature, methods gfy
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2.)

formation, Chemical reactions of glycerols,

B. Phenols: Nomenclature, structure and bonding. Preparations
of phenols, Physical properties and acidic character,
comparative acidic strength of alcohols and phenols, resonance
stabilization of phenoxide ions. Reactions of phenols-
Electrophillic  aromatic  substitution,  acylation  and
carboxylation. Mechanism of Fries rearrangement, Claisen
rearrangement,  Gatermann  synthesis, Hauben-Hoesche
reaction, Lederer Manasse reaction and Reimer Teiman
reaction.

3 — Ueoied TTBT ¢4 TR
Tl Yebed —
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Aldehydes and ketones:

Nomenclature, structure of the carbonyl group. Synthesis of
aldehydes and ketones with particular reference to the synthesis
of aldehydes from acid chlorides, synthesis of aldehydes and
ketones wsing 1,3dithianes, synthesis of ketones from nitrilles
and from carboxylic acids. Physical properties. Mechanism of
nucleophilic additions to carbonyl group with particular
emphasis on benzoin, aldol, Perkin and Knoevenagel
Unit ITT English | condensations. Condensdation with ammonia and its
derivatives. Wittig and Mannich reaction. Use of acetals as
protecting groups, Oxidation of aldehydes, Baeyer-Villiger
oxidation of ketones, Cannizaro reaction, Meerwein —
Pondroff- Verley Reaction, Clemmensen, Wolf Kischner,
LiAlH4 and NaBH, reductions. Halogenation of enolizable
ketones. An introduction to alfa, beta unsaturated aldehydes
and ketones.
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Unit IV

English

A Carboxylic Acids: Nomenclature, structure and bonding,
physical properties and acidity of carboxylic acids, Effects of
substituents on acid strength. Preparation of carboxylic acids
and reactions of carboxytlic acids. Hell-Volhard-Zelinsky
reaction. Synthesis of acid chlorides, esters and amides.
Reduction of carboxylic acids. Mechanism of decarboxylation.
Methods of formation and chemical reactions of halo acids,
hydroxyl acids, Malic, Tartaric and citric acids. Methods of
formation and chemical reactions of unsaturated
monocarboxylic  acids. Dicarboxylic  acids-Methods of
formation and effect of heat and dehydrating agents.

B Ether: Nomenclature of ethers and methods of their
formation. Physical properties and chemical reactions.
Cleavage and auto oxidation, Ziesels method.

12
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Unit V

English

Organic compounds of Nitrogen: Preparation of nitro-alkanes
and nitro-arene. Chemical reactions of nitro-alkanes.
Mechanism of nucleophilic substitution in nitro-arenes and
their reductions in neutral acidic and alkaline media.

Halonitroarenes; reactivity, structure and nomenclature of
amines, physical properties, stereochemistry of amines,
separation of mixture primary, secondary and tertiary amines.
Structural features effecting basicity of amines. Amine salts as
phase transfer catalyst. Preparation of alkyl and aryl amine
(reduction of nitro compounds, nitrilles), reductive amination
of aldehydic and ketonic compounds. Gabriel-Phthalamide
reaction Hoffmann-Bromamide reaction. Reactions of Amines.
Electrophilic aromatic substltutton in aryl amines, reactions of

12

Lectures

\\W“‘ﬂ Jo e Aeapw

Stgratute N

a.. "947{1;“ ;%@Wﬁﬁ;%

RDW
14

3 %i5\3
S



amines with nitrous acids. Synthetic tran
sformations of aryl diazonium salts, Azo coupling.
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Department of Higher Education, Govt, of M.P.
B.Sc. Under Graduate Annual System Syllabus

As recommended by Central Board of studies and
approved by the Governor Madhya Pradesh
(Academic Session 2020-2021)

Class - B.Sc. Il Year
Subject - Chemistry
Paper - Practical
Max. Marks : 50 Time : 6Hours
Inorganic Chemistry 12 Marks
(i) Analysis of inorganic mixture containing five radlcals with at least on interfering
radical
(i) Determination of acetic acid in commercial vinegar using NaOH
(iii)  Redox titrations
(iv)  Estimation of hardness of water by EDTA.
Physical Chemistry 12 Marks
(i) Determination of transition temperature of given substance by thermometric
method.
(ii) To determine the enthalpy of neutralization of strong acid, strong base.
(iti)  Verification of Beer’s- Lambert law.
(iv)  To study the phase diagram of two component system by cooling curve method.
) To determine the strength of HC1 with NaOH using potentiometer.
Organic Chemistry (Any two) 12 Marks

(i) dentification of an organic compound through the functional group analysis,
determination of melting point and preparation of suitable derivatives.

(i) Use of Paper chromatography / Thin layer chromatography: determination of Ry values,
separation and identification of organic compounds.
a. Separation of green leaf pigments (spinach leave may be used)
b. Separation of dyes

Viva — voce 6 Marks
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Department of Higher Education, Govt. of M.P.
B.Sc. Undergraduate Annual Syllabus
List of books recommended by Central Board of Studies and approved by the Governor of

M.P.
o= e fammT, w9, WA

AT, FE Tt @ TeuEd @ Rl 4 SeRM Aol gRT SRR o 9. § TR BT

Fpifia gemt B

Recommended books

12,
13.
14.

15.
16,
17.

19,
. Organic Chemistry, Mac Murrey ,Pearson Education
21.
22,
23.
24,
25,

26.
27.
28.
29,

30.

Thysical Chemistry — Puri , Sharma and Pathania — Vikas publications,
New Delhi

Physical Chemistry — G M Barrow , International Student Edition
MeGraw Hills

The Elements of physicat Chemistry , PW Atkins , Oxford Liniversity
Press

Physical Chemistry — R A Alberty , Willey Lastern Limited

Physical Chemistry Through Problems , S K Dogra and § Dogra, Wiley
Eastern

Organic Chemistry, Morrison and Boyd, Prentice Hall,

QOrganic Chemistry , L G Wade Jr, Prentice Hall

Fundamentals of Organic Chemistry , Solomon John Wiley

Organic Chemistry, Vol.I ILIIL 8.M.Mukherji, S.P.Singh and R.P.
Kapoor

. Organic Chemistry, F A Carey McGraw Hills Inc.
. Introduction to Organic Chemistry Streitwiesser , Healthcock and

Kasover, MacMillan

Vogel’s Qualitative and Quanlitative Analysis . Vol LILII{ ELBS
Advanced Organic Chemistry , L. Finar ,ELBS

Basic concepts ol Analytical Chemistry, 8.M. Khopker,New Age
International Publishers

Anplytical Chemistry, R. M. Verma , CBS Publication

Analvtical Chemistry , Skoog and west Wiley International

Essentials of Physical Chemistry , B.S.Bahl , Arun Bahl and G.D. Tuli,
S Chand and Company Limited

. Atomic Structure and Molecular Spectroscopy , Mans Chanda , New

Age International Publishers
Molecutar Spectroscopy , Sukumar , MJP Publishers .

[norganic Chemistry — I D L.ee , John Wiley

Inorganic Chemistry — Cotton and Wilkinson ,John Wiley

norganic Chemistry — Huheey , Harper Collins Pub.USA

Inorganic Polymer — G R Chhatwal , Himalaya Publication

Svnthesis and Characterization of Some Nevel Nitrosyl Complexes —
R. C. Maurva , Pioneer Publication

weavee ) g aeed Ao g yeifie wwrRE ReE A aeaeEs |
wegey EF tier yEEd T BT wEiE WS T $) gafes |
Spectroscopy of Organic Compound - P.S.Kalsi , New Age International
{p) Limited

Advanced Organic Chemistry — Jerry March National Print .0 Pack
Noida

Fundamental concepts of Inorganic Chemistry — Esmarch, 8 Gilreath ,
McGraw Hill
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Department of Higher Education, Govt. of ML.P.

B.Sc. Under Graduate Annual Syllabus

As recommended by Central Board of Studies and approved by the Governor of M.P.
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Session /43 - 2021-2022

Class

B.Sc. III Year

Subject

Chemistry

T A

Paper

Physical Chemistry

Max. Marks

27 + CCE (07)

Unit

Syllabus

Periods

UNIT I

(English)

A. Elementary Quantum Mechanics: Black-body radiation,
Planck’s radiation law, photoelectric effect, heat capacity of
solids, Bohr’s model of hydrogen atom (no derivation) and its
defects. Compton effect.

de-Broglie hypothesis, the Heisenberg’s uncertainty principle,
Sinusoidal wave equation, Hamiltonian operator, Schrodinger
wave equation and its importance, physical interpretation of
the wave function, postulates of quantum mechanics, particle
in a one-dimensional box.

B. Molecular orbital theory: Basic ideas-criteria for forming
M.O. from A.O., construction of M.0O.”s by LCAO-H; ion,
calculation of energy levels from wave functions, physical
picture of bonding and antibonding wave functions, concept of
o, c*, &, =* orbitals and their characters. Hybrid orbitals-
sp,spz,sp3; calculation of coefficients of A.Q.’s used in these
hybrid orbitals.

Introduction to valence bond model of H; icn, comparison of
M.O. and V.B. models.

3. YR¥F F<A T - asfbmﬁrﬁrﬁm Tl BT TR e,
yeHTel dgd WM, 3l ) SETEIRA, IR BT ST T Aisad
3E® 319, BACT T |

S-aell F wReen, R F Mf¥ggalr &1 g, S @A
e, e e yeree, SR T wiewwr @ gE@ "Ed,
T Bad #1 Afad e, F@red TR & AR, (e e
i BTy

1, AT FEF GG : INRE FFRI- A.0.’s § M.O.’s fmin
F R, Hy' 359 %1 LCAO &R M.O. &1 v ¥ %elq g
Sl TRl B T, e e URI-SMERE aRT G @ Hifdd
B o, o*, 1, ©* TEB P FGURM TA G A, GO
PED sp,spLsp. 37 TR Bad! § WA A.O.’s B TG Bl T |
gREVE & HOOW T Ared 3 UREd | M.O. T V.B.
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UNIT II

(English)

Spectroscopy :

Introduction: Electromagnetic radiation, regions of the
spectrum, basic features of different spectrometers, statement
of the Born-Oppenheimer approximation, degrees of freedom.
Rotational Spectrum : Diatomic molecules, Energy levels of
a rigid rotor (semi-classical principles), selection rules,
spectral intensity, distribution using population distribution
(Maxwell-Boltzmann distribution) determination of bond
length, qualitative description of non-rigid rotor, isotope effect.
Vibrational Spectrum : Infra-red spectrum : Energy levels of
simple harmonic oscillator, selection rules, pure vibrational
spectrum, intensity, determination of force constant and
qualitative relation of force constant and bond energies, effect
of an harmonic motion and isotope on the spectrum, idea of
vibrational frequencies of different functional groups.

W (W)

Reg - foga gee ffivg, Wwga & Rém, i Tegmmd &
IR TV, 99 AER Afeed @ U, Waerl 31 B,
T W, ffRAvEE oY), g% PE & wui Wi, an-RRufofed
ARWa-diceorie fav, amey o @1 FuRe, 3Re e @
o feaRe, wRene w9 |

P WIEH, AU Wagq © TG ARG BT B FHell VR, w0
AGRT Slie § UG W |

TagA R @ TR @ wwentia &1 99, = e el
Bl HR AGfel B AN |

12
Lecs.

UNIT 111

(English)

Raman Spectrum : Concept of polarizability, pure rotational
and pure vibrational Raman spectra of diatomic molecules,
selection rules.

Electronic Spectrum : Concept of potential energy curves for
bonding and antibonding molecular orbitals, qualitative
description of selection rules and Franck-Condon principle.
Qualitative description of 6.n and n M.O. their energy levels
and the respective transition.

UV Spectroscopy: Electronic excitation, elementary idea of
instrument used, Application to organic molecules.
Woodward-Fieser rule for determining Amax of enes, polyenes
and a,p unsaturated carbonyl compounds.

=)

o T WEEH: gadaa 31 IRGe, [GUREvE S & forg fagg
T W fiyg N T QagH, | Frm, soegite Wegs,
AR T GRS vifdd e oy Refod el ol 61 gRepe,
w0 | @ s e 9O BE-dred g, om T n
M.O. T G RIERY, 7% FHoll TR a1 Toad] Hspao |
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TS ar o,f ST BRI DB B Ay ® RO & foTT0
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UNIT IV

(English)

Photochemistry

Laws of photochemistry: Grothus-Draper law, Stark-Einstein
law, Jablonski diagram depicting various processes occurring
in the excited state, qualitative description of fluorescence,
phosphorescence,  non-radioactive  processes  (internal
conversion,  intersystem  crossing), quantum  yield,
photosensitized reactions energy transfer processes (simple
examples.) Photochemical reactions of simple organic
compounds.Norrish type I and I reactions .

YHTIER -

YPE-ERE & W Muu-3w fam-ter-amgads [,
Saifvrd sgemil # @M aeh R fra-fRel &1 sefe g
SArS R, Sfodii &1 e fdeRw, wRaii, s
fora—faft (sroroReds, smrfara @), @oen S, TERTE
AR, FHoll ARy fra-fofR. (fRa STRv) FEME AR
Bl wr s Afafbang, FiRer 1 e 11 s |

12
Lecs.

UNITV

(English)

Physical Properties and Molecular Structure:

Optical activity, Polarisation (Clausius — Mossotti equation),
orientation of dipoles in an electric field, dipole moment,
induced dipole moment measurement of dipole moment,
temperature method and refractive method, dipole moment
and structure  of molecules, magnetic properties —
paramagnetism , diamagnetism and ferromagnetism.

e T T ) W

gAY gav— (T wlieww), faga & 4 fayda
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Department of Higher Education, Govt, of M,P,
B.Sc. Under Graduate Annual Syllabus

As recommended by Central Board of Studies and approved by the Governor of M.P,
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Ciass

B.Sc, ITI Year

Subject

Chemistry

RA W

Paper

11

Inorganic Chemistry

Max, Marks

27+ CCE (07)

Unit

Syllabus

Periods

UNIT 1

(English)

1. Hard and Soft Acids and Bases (HSAB)

Introduction, Classification of hard and soft acid-base, Hard and
soft acid-base concept of Pearson, Application of hard-soft acid
base theory, Symbosis, acid-base strength and hardness and
softness; Theoretical basis of hadness and sofiness, electronic
theory, n-bonding theory, and Dragowayland theory,
electronegativity and hardness and softness, limitations of hard
soft acid-base concept.

2. Silicones and Phosphazenes

Introduction : silicones-methods of preparation, classification,
properties and application (uses). Phosphazenes
(Phosphonitrilic  chloride)-Methods of preparation and
properties;  Structure of triphosphazenes. Some other
phosphazenes and uses of phosphazenes,

&)

1. TR T § A—4RD

UREAHS, FOR U6 qg -8R gifidew, GvEd #1 HSAB .
IR, POR-T5, A4 RHETT & ST, W, Jrei— Gl
Y BONT U4 g, deRal T8 4gal & dgive omR, 9y gl
n e fegid, g Fomedar AR FoR Ud 9301 HSAB .
HROT ! WA T4 Tt 9E |

2. Ricfiel= 9§ Brepre

e, fderw T o (R, afflem o @ sm,
BRETH : BRBAIZE® FaREs g @1 R, 7o Pt
(NPCI,)3 3 TTGT, SUINT T3 0l yee |

12
Lecs.

UNIT

(English)

1. Metal Ligand Bonding in Transition Metal Complexes.
Introduction, limitations of valence bond theory, crystal field
theory, crystal field splitting of d-orbitals, d-orbital splitting and
stabilisation energy in octahedral, tetrahedral and square planar
complexes; factors affecting the crystal field parameters.
Applications of crystal field theory and likitations of crystal
field theory.

2. Thermodynamic and Kinetic Aspects of Metal

Sig
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Date: 2021.07.14
16:04:54 +05'30'



1=

[y

205, a0

g 9o

Complexes.

Introduction; Thermodynamic aspects of metal complexes,
factors affecting thermodynamic stability of complexes, kinetic
aspects of metal complexes, stabilisation reactions of square
planer complexes and factors affecting the rate of substitution
reactions in square planar complexes.

Gy

1. W By wga 7 g forme
waierpar @y fagio 3 WA, fied &9 e, d—seel @1 fed
85 Rure—neched i, TgSFaTid U4 GHad iR Hae A d—heim
&1 fauren, goagHt @1 v wd fieed & diERe S, Gl gN
WG e, IRFHaSd  adl i @ e,
fheea &9 Tmel (veliey) 3 wfdd & A SRS, e &
figia & s, freea a7 Rigia & $d 1@ sparand g |

2. O] HEAT A FHARNOD! T TerIaS! JTEROT

Regrers, o GGF B SWIRIS SRR, R o, |
Wi e, Swmfid '@ @ pIidd @< 96 $RE | 81
<o B qeriad R, T wHaend wae # wees frd, o
Wsﬁuﬂwﬁﬁqﬁwmaﬂﬁwawﬁwﬁﬁﬂﬂ#qua
aperee 9% |

(English)

UNIT 111

Magnetic Properties of Transition Metal Complexes.
Introduction; Types of magnetic behavior, diamagnetism,
Paramagnetism, Ferromagnetism, Antiferromagnetism,
Ferrimagnetis, Origin and calculation of magnetism. Methods of
determinig magmetic susceptibility-Guoy, Bhatnagar Mathur,
Quincke’s, Curie and Nuclear magnetic Resonance method.
Magnetic moment; L-S coupling, Determination of ground state
term symbol, Correlation of pg and per values. Orbital
contribution to magnetic moments and application of maganetic
moment data for 3d-metal complexes.

)

AT W1 S & gEel 0

GRS, TP AAER & YR, RS GUIRar S A @ faf,
RO ST, LsWusamueﬁW#ngﬁumqﬁﬁ
FAF AMCH, 3 UR] @Al @ (AU gRS eyl Sfeel sfes
ST Ud snarret we |

12

Lecs.

UNIT IV | (English)

Electronic Spectra of Transition Metal Complex
Introduction; Type of electronic transition, Selection rules for d-
d transitions;  sprctroscopic  ground  states-Notations,
Spectroscopic  states and spectroscopic ground states in
complexes; Spectrochemical series; Orgal energy level
diagram-Uses in octahedral and tetrahedral complexes having d'
to d” states; Electronic spectrum of [Ti{H>0)6]3+ complex ion.
Complexes with aromatic systems,

synthesis, structure and bonding in metal olefin complexes,
alkyne complexes, cyclopenta dienyl , complexes, coordinative
unsaturation, oxidative addition reactions, insertion reactions,

fluxional molecules and their characterization compounds with

12
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metal-metal bonds and metal atom clusters.
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UNIT V

(English)

Bio-Inorganic Chemistry

Introduction; Essential and trace elements in biclogical processes,
Biological function of the bio-elements, Availability of bic-metals
and bio-non-metals; Metalloporphyrins, Haemoglobin structure and
biological function, Myoglobin-mechanism of oxygen transfer
through haemoglobin and myoglobin. Biological role of alkali and
alkaline earth metal ions with special reference to Ca2+; Nitrogen
fixation.

metal ions in biclogical systems and their role in lon transport across
the membranes.( molecular mechanism) oxygen-uptake proteins,
cyclochromes and ferreodoxins.
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Department of Higher Education, Govt. of M.P.
B.Se¢. Undergraduate Annual System Syllabu
As recommended by Central Board of Studies and approved by the Governor of M.P.
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Class B.Sc. 111
. Chemistry
Subject TR e
Paper 111
Organic Chemistry
Max. Marks 26 +CCE (06)
Unit Syllabus Period
Spectroscopy:

Nuclear Magnetic Resonance Spectroscopy.

Proton Magnetic Resonance (1HNMR) Spectroscopy, Nuclear
shielding and dis-shielding, chemical shift and molecular
structure, spin-spin coupling and coupling constant, region of
UNIT 1 (English) | signals, Explanation of PMR spectra of simple organic
molecules like ethyl bromide, ethanol, acetaldehyde, [,1,2
tribromo ethane, ethylacetate, toluene and acetophenone.
Applications of UV, IR and PMR spectroscopy for simple
organic compounds.

Wi — 12 Lecs
Ao grahla Waefien
Wi gRaA TR (IHNMR) Sragiae, e ufweror
v foufmero, e favemus g efdge  HeE,
=7E 1 fam-foA v vd g Rerfe, Raa &1 89, e
R HaHe AP & PMR Wagl © ARANL SAH—gagd
AT, TIHTA, v feesEe 1,1.2-T8 FHATSA,
gomgoddiide, <fdM Ta YRIEIAE | UV, IRQHPMR
VRS d6e F ST &d gl W dEme Jil
& Eer &7 Serivor |

(A) Organo-Metallic compounds:-

Organomagnesium compounds- Grignard reagent, preparations,
structure and chemical reactions.

Organozinc compounds-Preparations and chemical reactions.
Organolithium compounds- Preparations and chemical
UNIT 1I | (English) | reactions.

(B) Organo sulphur compounds.

Nomenclature, structural characteristics. 12lecs
Thiol, thio-ether, sulphonic acid, sulphonamide and

sulphaguanidine-methods _of preparations and chemlcq,]”dlure
= ey R‘IfATI_BFH DW
7 (w C,}\L a}

AT e %i@;bwﬁg% ey
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e

reactions.

(C) Preparation and properties of polymers. organic Polymers-
polvethylene , polystyrene, polyvinyl chioride, Teflon, nylon,
terylene , synthetic and natural rubber.

=13 11

(@) e—ae NDF —

FEIHRIE dffee: ad sifede— fovgq, dvaar og
Jarafae afafpant |

wrdfore Afie—fRes g warate afafead |
PraSgs Afie—favaT vg e ffean |

(@) Traepy Nfre—

PR, ERGAIE® TeIY, ATE, ATBIR, WoBId I,
TEhEMEE U4 9l Wi-ed & foved & fafedt ud
e st |
(ﬂ)ﬂgﬂ?ﬁzﬁaﬂﬁaﬁﬁrﬁj@mgﬂr

FEAG gD tfeiigfaferd, dieiediRE, diell  fasrge
FANIgS, THe, TFA, xfed W 0F Udplad @R |

UNIT 111

English

{A) Carbohydrates:-

Classification and nomenclature. Monosaccharides, mechanism
of osazone formation, inter conversion of glucose into fructose.
Ascending and descending series in aldose. Configuration of
monosaccharides. Stereo isomers of erythro and threo sugars.
Conversion of glucose into mannose. Glycosides, determination
of the size of the ring of monosaccharides. Ring structure of
D(+) glucose, Mechanism of mutarotation. Structure of ribose
and deoxyribose. Disaccharides-introductory idea of maltose,
sucrose, and lactose{(Excluding structures) Polysaccharides-
introductory idea of starch and cellulose (Excluding structures)

(B) Fat,Oil and Detergents:-

Natural fat, edible and industrial oil of plant origin. Normal
fatty acids, glycerides. Hydrogenation of unsaturated oil,
saponification value, iodine value and acid value.

Synthetic Detergents:-Alkyl and aryl sulphonate,

s 111

(@) FrEETERe—
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3uATSTp, Ufehel T WRa depie |

Unit IV English | Amino Acid, Peptide, Protein and nucleic acid, Classification
of amino acids, structure and stereo chemistry. Acid base
behavior, Isoelectric point and electrophoresis. Preparations
and chemical reactions of alpha amino acids.

Nomenclature and structure of peptide and proteins.
Classifications of proteins, determination of peptide structure,
end group analysis, selective hydrolysis of peptides, peptide | 12 Lecs
synthesis, solid phase peptide synthesis,denaturation of
proteins.Nucleic  Acids: Constitution of nucleic acids,
ribonucleoside and ribonucleotide, Double helix structure of
DNA,

o IV =) | i o, Uergs, WEN U fded -

WHT 3pt @1 avffexy, wea od ffae e, ane—aRey
qER, gafevd g, vd 9T@ w01 Hoo.a—0H 1 eand &
AR @ ofifm | YRS W@ weE @ wwe gd | e
g fazawy], teRs &1 9o Se— avucH, fRRufafed
UCTES YT, S WAl URTSS HEemuLWE fagfaor |
fdelr JrI—-URTATHEG eI, JYfoddd vl @1 HeHeH,
TFEfeaEgS T UEsgidadicgs, DNA &1 fgasfer
AT |

Unit V English | A- Sytnthetic dyes: 12 Lecs
Colour and constitution {electronic concept). Classification of
dyes-Methyl orange, Congored, Malachite green, crystal violet,
Phenolphthalein, Fluoroscein, Alizarine and indigo- Chemical
study and synthesis.

B- Pericyclic reactions:

Classification and examples Wood ward Hoffmann rules,
electrocyclic reactions, cyclo addition reaction (2,2 and 4 ,

2) and sigmatropic shift (1,3,3,3 and 1,5 ) FMO approach
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Department of Higher Education, Govt. of M.P.
B.Sc. Undergraduate Annual System Syllabus

As recommended by Central Board of studies and
approved by Governor Madhya Pradesh
(Academic Session 2021-2022)

Class - B.S¢. I Year

Subject - Chemistry

Paper - Practical

Max. Marks : 50 Time : 6 Hours

Inorganic Chemistry 12 Marks
(i) Gravimetric analysis :

Barium as Barium sulphate, Copper as cuprous-thiocynate.
(i)  Complex compound preparation

a. Potassium chlorochromate (IV)

b. Tetramine copper (I1) sulphate monohydrate

¢. Hexamminenickel (II) chloride
(iii)  Effluent water analysis, Identification of cations and anions in different samples.
(iv)  Water analysis, To determine dissolved oxygen in water samples in ppm.

Physical Chemistry | 12 Marks

(i To determine the velocity constant (specific reaction rate) of hydrolysis of methyl
acetate / ethyl acetate catalyzed by hydrogen ions at room temperature

(ii)  Determination of partition coefficient of iodine between carbon tetra chloride and
water.

(iii)  Job’s method

(iv)  pH-metric titrations, conductometric titrations

Organie Chemistry 12 Marks

1. Binary mixture analysis containing two solids:
Separation, identification and preparation of derivatives

2. Preparation
(1) Acetylation, (ii) Benzolylation (iii) Meta dinitro benzene
(iv) Picric acid, P- Nitro Acetanilied , Dibenzylacetone

Viva — voce o4 % ! 6Marks
Record vy O P 2f —— . 8 Marks
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Department

¥

of Higher Education, Govt. of M.P.

B.Sc. Undergraduate Semester-wise Syllabus
List of books recommended by Central Board of Studies and approved by the Governor of

M.P.
Tog e fasmr, vy o

Aved. T FRl @ e & R 3N SR Ao g SRR T WY, @ WS R

i get 3

Recommended books 1.

“ok

ol el

10,

12,
13.
14.

15.
16.
17.

19.
20,
21,
22,
23.
24.
25.
26.
27
28.
29.

30.

. Introduction to Organic Chemistry Streitwiesser , Healthcock and

. Atomic Structure and Molecular Spectroscopy , Mans Chanda , New

Physical Chemistry —P'uri , Sharma and Pathania — Vikas publicaticens,
New Delhi

Physical Chemistry — G M Barrow , International Student Edition
McGraw 1ills

The Elements of physical Chemistry , PW Atkins , Oxford University
Press

Physical Chemistry — R A Alberty , Willey Lastern Limited

Physical Chemistry Through Problems , § K Dogra and S Dogra , Wiley
Eastern

Organic Chemistry, Morrison and Boyd, Prentice Hall.

Organic Chemistry , L G Wade Jr, Prentice Hall

Fundamentals of Organic Chemistry , Solomon ,John Wiley

Organic Chemistry, Vol.T,ILII, 5.M.Mukherji, S.P.Singh and R.P.
Kapoor :

Organic Chemistry, F A Carcy McGraw Hills Inc.

Kosover, MacMillan

Vogel’s Qualitative and Quantitative Analysis , Vol LILII ,ELBS
Advunced Organic Chemistry , LL, Finar ,[ELBS

Buasic concepls of Analytical Chemistry, $.M. Khopker,New Age
International Publishers

Analvticai Chemistry, R. M. Verma , CBS Publicalion

Analytical Chemistry , Skoog and west Wiley International

Essentials of Physical Chemistry . B.S.Bahl , Arun Bahl and G.D. Tuli,
S Chand and Company Limited

Agc International Publishers

Molecular Spectroscopy , Sukumar , MIP Publishers .

Organic Chemistry, Mac Murrey ,Pearson Education

Inorganic Chemistry — J D Lee , John Wiley

Inorganic Chemistry — Cotton and Wilkinson ,John Wiley

Inorganic Chemistry — lluheey , Harper Colling Pub.UUSA

Inorganic Polymer — G R Chhatwal , Himalaya Publication

Synthesis and Characterization of Some Novel Nitrosyl Complexes —
R. C. Maurva, Pioncer Publicalion

aagey ) v yded duTe g YeTeE A e @ 9EagR s |
wmayey 8 T eraredl HiaTe g U yRiife e @ argaEs |
Speetroscopy of Organic Compound - P.S.Kalsi . New Age International

{p) Limited

Advanced Organic Chemistry — Jerry March National Print O Pack
Noida

Fundamental concepts of Inorganic Chemistry — Esmarch, $ Gilreath |
MeGraw Hill
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Department of Higher Education, Govt. of M.P.
Under Graduate Syllabus for B.Sc (Bio) 3 Year

AS recommended by Central Board of Studies in Zoology
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ClaSs / hall : B.Sc | year {Session-2019-20)
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Department of Higher Education, Govt. of M.P.
Under Graduate Syllabus for B.Sc {Bio) 3 Year

AS recommended by Central Board of Studies in Zoology
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Department of Higher Education, Govt. of M.P.
Under Graduate Syllabus for B.Sc (Bio) 3 Years

AS recommended by Central Board of Studies in Zoology
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Department of Higher Education, Govt. of M.P.
Under Graduate Syllabus for B.Sc {Bio) 3 Year

AS recommended by Central Board of Studies in Zoology
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Department of Higher Education, Govt. of M.P.
Under Graduate Syllabus for B.Sc {Bio) 3 Years
AS recommended by Central Board of Studies in Zoology
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Department of Higher Education, Govt. of M.P.
Under Graduate Syllabus for B.Sc¢ (Bio) 3 Year

AS recommended by Central Board of Studies in Zoology
S e foarr, 9.y, s

T Fenel & oy Pradta wreasw
B I AU Wrofee gRT NI
ClaSs / &1 : B.Sc Il year (Session-2021-22)
Paper ! [}
Subject/ f[qug : wofrenes
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- Department of Higher Education, Govt. of M.P.
Under Graduate Syllabus for B.Sc. {Bio) 3 Years
As recommended by Central Board of Studies in Zoology

g7 e T, |99, e

s wenet @ fo Pradh uregmd
BRI IRTAT AYSH VIR gIRT ATl
Class / h&IT : B.Sc. I** year (Session-2019-2020)
Paper : i
Subject/ favy : Zoology
Title of Paper : Invertebrate

Max. Mark/ JIf8r6aH 3@ - 40

Unit-1
1. Elementary knowledge of Zoological Nomenclature and International Code.
2. Classification of Lower Invertebrates (According to Parker and Haswell 7* edition)
(i.Protozoa ii. Porifera iii. Coelenterata iv. Platyhelminthes v. Nematohelminthes)
3. Classification of Higher Invertebrates (According to Parker and Haswell 7™ edition)
(i. Annelida ii. Arthropoda iii. Mollusca iv. Echinodermata v. Hemichordata)

Unit-11

Protozoa: Type study of Plasmodium.
Protozoa and Diseases.

Porifera: Type study of Sycon
Coelenterata: Type study of Obelia.
Corals and Coral Reef formation.

ke =

Unit-11T

Helminthes : Type study of Fasciola hepatica
Pathogenic symptoms of Nematodes and disease.
Annelida: Type study of Earthworm (Pheretima)
Coelom and Metamerism in Annelida.

Structure and significance of Trochophore larva.

MR-

Unit-IV

1. Arthropoda: Type study of Prawn (Palaemon).
2. Larval forms of Crustacea.

3. Different types of mouth parts in insects.

4. Insects as Vectors of human diseases.

5. Mollusca: Type study of Pila (An Apple Snail).

Unit-V

1. Echinodermata: External features and water vascular system of Star fish (4sterias).

2. Life history of Star fish

3. Larval forms of Echinoderms.

4. Hemichordata: Type study of Balanoglossus ARPAN o

5. Affinities of Balanoglossus. DgtalysionpCsy
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Department of Higher Education, Govt. of M.P.
Under Graduate Syllabus for B.Sc. {Bio) 3 Years
As recommended by Central Board of Studies in Zoology
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Class / B&Tl : B.Sc. I* year {Session-2019-20)
Paper : n"°
Subject/ faug : Zoology _
Title of Paper : Cell Biology and Developmental Biology
Max. Mark/ AMfSwHas 3id : 40
Unit-1

1. History of Cell Biology, Cell theory.

2. Prokaryatic and Eukaryotic Cells.

3. Structure and functions of Plasma membrane.

4, Structure and functions of Golgi body, Endoplasmic reticulum, Lysosomes.
5. Structure and functions of Mitochondria, Ribosome, Centriole.

Unit-II

1. Structure and functions of Nucleus and Nucleolus.

2. Structure and functions of typical Chromosome.

3. Basic concept of Chromatin and Heterochromatin

4, Structure and functions of Lampbrush and Polytene Chromosome.
5. Cell cycle, Mitotic and Mgiotic cell division.

Unit-HI

1. Gametogenesis

2. Fertilization

3. Parthenogenesis

4. Regeneration.

5. Stem cells sources, types and their uses.

Unit-IV

Development of Frog:

Cleavage.

Blastulation.

Fate map construction.

Gastrulation and formation of three germinal layers.
Structure of Tadpole Larva

o

Unit-V

Development of Chick:

Cleavage.

Blastulation.

Fate map construction

Gastrulalzion ARPAN
Development of chick embryo upto formation of primitive streaks. B H A R D
Extra embryonic membranes in chicks
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Department of Higher Education, Govt. of M.P.
Under Graduate Syllabus for B.Sc. {Bio) 3 Years
As recommended by Central Board of Studies in Zoology

Recommended books for B.Sc. — 1 Year -Zoology

Books of MP Hindi Granth Academy

Parker & Haswall . Text book of Invertebraie Zoology
Kotpal, RL : Invertebrate

Rastogi, VB : Developmental Biology

Arora, MP | : Embryology

Verma, PS and Agrawal, VK : Chordate Embryology

Karp : Cell and molecular Biology -
Sheelar & Bianchi : Cell and Molecular Biology
Rastogi V.B. - Introduction to cytology

De Robertis : Cell and Molecular Biology
Powar, CB : Cell Biology

Verma, PS and Agrawal, VK : Cell Biology, Genetics, Molecular Biology, Evolution

’\z.}‘;"‘m
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5. Shives fpmfafz ingh 'S\,MA S
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Department of Higher Education, Govt. of M.P.
Under Graduate syllabus for B8.Sc. (Bio) 3 Years
As recommended by Central Board of Studies in Zoology
wzg e T, a8 T
< BRI B oy Cyadia oeEHA

Class / P& . B.Sc.lyear (Session-2019-20)

subject/ fawa : Zoology Practical

Max. Mark/ JErHTH iF - 50

The practical’s work will be based on theory syllabus and the candidates will be

required to show the knowledge of the following -
1. Study of Museum Specimens and slides relevant io Invertebrates Studied in theory.

2. Mounting
(a) Prawn statocyst
(b) Pila: Ctenidium /redula josphradium
() Earthworm: Septal nephridia
(d) Mouth parts of insects.
3. Dissection/ demonstration
() Earthworm: Digestive Systeim, Nervous System, Reproductive System
(b) Prawn: Nervous Systein, Appendages
(c) Pila: Nervous System
4. Exercise related to frog and Chick embryology-
5. Exercise/ spotting related to cell biology.
(a) Squash preparation of onion root tip

(b) Stages of mitotic and meiotic cell division
(c) Special types of Chromosomes

Distribution of Marks
1. Dissection 08
2. Spotting 16
3. Mounting 04
4. Exercise related 10 Embryology 04
5. Exercise related to Cell Biology 04
6. Viva—voce 04
7. Practical Record 05
3. Collection 05
Total 50
-
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Department of Higher Education, Govt. of M.P.
Under Graduate Syllabus for B.Sc. {Bio) 3 Years
As recommended by Central Boa rd of Studies in Zoology
<=g fomn e, w9, WEe
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Class / PaTT B.Sc. Il year {Session. 2020-21)
Paper : 1
Subject/ fasa : Zoology
Title of Paper : Vertebrates and Evolution
Max. Mark/ STEEaR ) : 40
UNIT1

1. Origin of Chordates, Classification of phylum Chordata up to orders according to Parker
and Haswell (Latest edition).

2. Urochordata: Type study of Herdmania.

3. Cephalochordata: Type study of Amphioxus, Affinities of Amphioxiis.

4. Comparison between Petromyzon and Myxine.

UNITII

1. Comparative account of integuments and its derivatives of Vertebrates.
3. Comparative account of limbs and girdles of Vertebrates.

3. Comparative account of digestive system of Vertebrates.

4. Comparative account of respiratory system of Vertebrates.

UNIT I

1. Comparative account of aortic arches and heart of Vertebrates.
2. Comparative account of brain of Vertebrates.

3. Comparative account of urinogenital system of Vertebrates.

4. Sense organs (eye & ear) of mammals.

5 Placentation in mammals.

UNIT IV

Origin of life: Modern concepts only.
Lamarckism, Darwinism, De Vries.
Modern synthetic theories of evolution.
Adaptation and Mimicry

Micro, macro and mega evolution.

vk W

UNITV
1. Fossils, methods of fossilization, determination of age of fossils.
2. Study of extinct forms: Dinosaurs and ArchacopteryX.

3. Zoogeographical distribution. ARPAN Digitallylsigned
4. Evolution of man. by ARPA
5. Geological time scale and Insular fauna. BHARDW BHARDWAJ
L -——Bater2621.07.14
16:16:00 '

AP ﬂ/fq%m @
FAYS éﬂiu&:sﬁ ﬂ-:)'m!:a[z 5&29{1

prof. & Head, Dept. of Zoology
Satna (M.P.J

AJ
Sig‘g@\M &lfgds&@;

ure No
™ SRR
AN <
g -

\WAJ




)2,

Department of Higher Education, Govt. of M.P,
Under Graduate Syllabus for B.Sc. (Bio) 3 Years
As recommended by Central Board of Studies in Zoology

I R 9T, 9.y, e

EaE ®esi & Y fadta geamy
FIT FIT HUSH TN ERT SRR
Class / B&1T : B.Sc. ll year (Session-2020-21)
Paper : ]
Subject/ fa5a : Zoology
Title of Paper : Animal Physiology and Bio-Chemistry
Max. Mark/ MBI 3 : 40

Unit I: Nutrition and Metabolism
1. Physiology of digestion in Mammals.
2. Protein Metabolism: Deamination, Decarboxylation, Transamination of amino acids
and Ornithine cycle.
3 Carbohydrate metabolism: Glycogenesis, Gluconeogenesis, Glycogenolysis, Glycolysis
and Citric acid cycle.
4. Lipid Metabolism-Beta oxidation of fatty acids.

»

Unit II: Respiration, Excretion and Immune System
1. Mechanism and Physiology of respiration in mammals (transport of gases, chloride
shift).
2. Physiology of Excretion- urea and urine formation in mammals.
3. Osmoregulation and excretory product.
4. Innate and acquired immunity, immune cells and lymphoid system, immune response:
cellular and humoral immunity

Unit Il: Regulatory Mechanisms of Enzymes and role of Vitamins
1. Thermoregulation,

2. Definition, nomenclature and classification of enzymes.

3. Mechanism and regulation of enzyme action,

4. Co-enzymes

5. Vitamins

Unit IV: Neuromuscular Co- ordination

1. Types of neurons,

2. Physiology of nerve impulse conduction.

3. Types and structure of Muscles.

4. Theory of muscle contraction and its biochemistry,

Unit V: Endocrine system

1. Structure and functions of Pituitary gland. Digitally sianed
2. Structure and functions of Thyroid gland. A R P A N byg RPXN J

3. Structure and functions of Adrenal gland. AJ

4. Structure and functions of Parathyroid, Thymus and Islets of Langerhan’s. B H A R D g:ngW

5. Physiology of Male and female Sex hormones. 5021.07.14
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Department of Higher Education, Govt. of M.P.
Under Graduate Syllabus for B.Sc. (Bio) 3 Years
As recommended by Central Board of Studies in Zoology

Recommended books for B.Sc. — II Year -Zoology

Books of MP Hindi Granth Academy

Parker & Haswall

Kotpal, RL

Jordan, EL and Verma, PS
Rastogi, VB

Singh and Chaturvedi
Ermst W. Mayr

Colbert

: Text book of Vertebrate Zoology
: Vertebrate

: Chordate Zoology

: Organic Evolution

: Organic Evolution

: Evolution and the Diversity of life

: Evolution

Verma, PS and Agrawal, VK : Cell Biology, Genetics, Molecular Biclogy, Evolution

Verma PS
Nigam, HL.
Wood, DW
Berry, AK
Prosser, CL
Goyal and Shastri
Shrivastava, HS

Lehninger

(’\/_ru}v,-—-:""

( Dre Naga Satar)

: Animal Physiology

: Animal Physiology

: Principle of Animal Physiology

: Animal Physiclogy and Biochemistry
: Comparative Animal Physiology

: Animal Physiology

: Biochemistry

: Biochemistry

oo s BN e
1
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Department of Higher Education, Govt. of M.P,
Under Graduate Syllabus for B.Sc. (Bio) 3 Years
As recommended by Central Board of Studies in Zoology
ST e fawrT, 7y, e
Ead wemail & o Bradty wraamH
B AT qUSA YN FRT 2R

Class / B8l B.Sc. I year (Session-2020-21)
Subject/ faTg : Zoology Practical
Max. Mark/ 31fSrpay 3id : 50

1. Demonstration of commercially available species of locally available Fishes (Computer

simulation technique).
2. Study of museum specimens (Vertebrates)

3. Study of specimens of evolutionary impertance (Limulus, Latimeria,

Archeopteryx, Peripatus, etc.).
4. Osteology: Limb and girdles of Frog, Varanus, Pigeon and Rabbit.

Dianosaurs,

5. Detection of Protein, Carbohydrate and Lipid / Study of activity of Human salivary

enzyme.
6. Hematological Experiment- RBC and WBC counting / Blood grouping/
Hemoglobin.

Estimation of

7. Histological study of various endocrine glands: T.S. of Thyroid, T.S. of Pituitary gland

,T.8. of Adrenal gland , T.S. of Testis, T.S. of Ovary.

8. Histological study of Digestive and Visceral organs: T.S of Stomach , T.S of Intestine,

T.S of Pancreas T.S. of Liver, T.S of Lungs and L.S. of Kidney.
Distribution of Marks

1. Dissection 06
2. Spotting related to evolution 04
3. Spotting (4 specimens, 2 Bones, 2 Slides) 16
4. Biochemical test / Enzyme activity 05
5. Hematological Experiment 05
6. Viva -voce 04
7. Record 05
8. Collection 05
Total 50

et . "
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Department of Higher Education, Govt. of M.P.
Under Graduate Syllabus for B.Sc. (Bio) 3 Years
As recommended by Central Board of Studies in Zoology
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B FETTT AUSH AT ERT I
Class / H&TT : B.Sc. lll year (Session-2021-22)
Paper : I
Subject/ fawg : Zoology
Title of Paper : Genetics
Max. Mark/ 3TEHdH 3id : 40

UNIT I : Heredity and Genetic material

1. Mendel’s iaws of inheritance.

2. Variations: sources and types.

3. Structure, molecular organization and function of DNA and RNA and types of RNA,
4. DNA replication in Prokaryotes.

5. Nucleosome (Solenoid model).

UNIT II Gene Expression

1. Genetic Code.,

2. Transcription in Prokaryotes.

3. Translation in Prokaryotes.

4. Gene expression: Regulation of protein synthesis and Lac Operon model.
5. Split gene, overlapping gene, pseudo-gene.

UNIT II1 : Linkage and Chromosomal aberration

1. Linkage and crossing over: Types and significance.

2. Sex determination: Chromosomal and genetic balance theory.
3. Sex linked inheritance (Haemophilia, Colour blindness).

4. Structural and numerical changes in chromosomes.

5. Mutation: Types and Mutagens.

UNIT IV : Human Genetics

1. Human Karyotype.

2. Human Genome Project.

3. Multiple allele and inheritance of blood group.

4. Autosomal and Sex Chromosome Syndromes in Human.

5. Genetic diseases in Human: Sickle cell anemia, Albinism and Thalassemia.

UNIT V : Genetic Engineering
1. Recombinant DNA technology and Gene Cloning.
2, Polymerase chain reaction,

3. Blotting- Southern, Northern and Western. ARPAN E)I/g:sgx ;jlgne d _

4. DNA finger printing. RD\W BHARDWAJ

5. Gene therapy and Genetic Counseling. iJHA Date: 2021, W
| .
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Department of Higher Education, Govt. of M.P.
Under Graduate Syllabus for B.sc (Bio) 3 Years
As recommended by Central Board of Studies in Zoology
I ferer faamT, 7.9 A
wae wedl @ o Py areas
FedIg AT HUSH WO §RT SRR

Class / P&l B.sc Il year (Session-2021-22)
Paper : ]

Subject/ fawa : Zoology

Title of Paper : Ecology and Applied Zoology
Max. Mark/ 3Tfer@dd 3(d : a0

Unit-I Concept of Ecology
1. Abiotic and biotic factors, Component of ecosystem.
2. Energy flow in ecosystem: Food chain, Food web and Pyramids.
3. Biogeochemical cycle : Carbon, Oxygen, Nitrogen, Phosphorus
4. Population Concept: Characteristics of population. Factors affecting
Population growth.
5. Community : characteristics of community

Unit-II Habitat Ecology

Fresh water habitat.

Marine habitat.

Terrestrial habitat.

Ecological division of India.

Biodiversity : Natural resources and their conservation with special reference to forests.

e

Unit-11T Wild Life and Environment

1. Wild life Protection Act, National Parks and Sanctuaries of Madhya Pradesh.
2. Endangered species of India.

3. Types of pollution : Air, water, soil, thermal and noise pollution.

4. Urbanisation and effect of human population on environment.

Unit-1V Aquaculture
1. Prawn culture: Culture of fresh water prawn , methods of prawn fishing ,
preservation and processing of prawns
2. Pearl culiure and pearl industry.
3. Frog culture.
4. Major carp culture : Management of ponds , preservation and processing of fishes.
5. Maintenance of Aquarium.

Unit-V Economic Entomology

1. Sericulture: Species of silkworm, life history of Bombyx mori, Sericulture
Industry in India.

2. Apiculture: Life cycle of honey bee, methods of bee keeping, products of
bees, enemies of bees.

3. Lac culture: Lifecycle of Jac insect and host plant of lac insects.

4. Common pests: Stored grains: Sitophilus oryzae and Tribolium castomaeum,
Vegetable pest: Piers brassicae and Dacus cucurbitae..

5. Biological control of insect pests.

1 o Digitally sjgned
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Department of Higher Education, Govt. of M.P.
Under Graduate Syllabus for B.Sc. (Bio) 3 Years
As recommended by Central Board of Studies in Zoology

Recommended books for B.Sc. — III Year -Zoology

Books of MP Hindi Granth Academy

Lewin

Gardner, MJ

Singh, BD
Singh, BD
Gupta, PK

Gupta, PK

Verma, PS and Agrawal, VK :

Purohit

Kohli and Ansar

Kohli

Odum, EP

Sharma PD

Natrajan, SS

Upadhaya

Pal Ajay

Pragya khanna

T
e éﬁiuzﬁk%gﬂg);q

Gowt. éu on g P.G. Cnlir ~_Satna (M.P)
Chairman, Board 0¥ Studies,

- Genetics (Latest Edition Strickberger : Genetics)
: Principles of Genetics

: Genetics

: Biotechnology

: Genetics

: Molecular Biology and Genetic Engineering

Genetics

: Biotechnology

: Economic Zoology

: Ecology

: Fundamental of Ecology

- Environmental Biology and Toxicology
: A Manual of Fresh Water Aquaculture

: Economic Zoology

: Cellular & Molecular Biology

- Cell & molecular Biology

Prof. & Head, Dept. of Zoology A AR

/\q:@@ | ARPAN D5

BHARDW et

AJ Date: .07.14
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Department of Higher Education, Govt. of M.P.
Under Graduate Syllabus for B.Sc. (Bio) 3 Years
As recommended by Central Board of Studies in Zoology
S7a Rem 4w, 7. W
ae weralt & fory Badfa ureasma
P AT qOSA WOeTE gRI e

Class / &l :  B.Sc. lll year (Session-2021-22)
Subject/ faga : Zoology Practical
Max. Mark/ JTf&Ihdd 36 : 50

The practical’s work will be as per theory syllabus and the candidates will be required
to show the knowledge of the following :
1. Study of fresh water, marine and terrestrial fauna, Major carps, Commeon stored grain
pest and vegetable pest
2. Water analysis: Dissolve Oxygen, pH, Hardness, Turbidity.
3. Study of ecosystems and establishment and maintenance of Aquarium, population
pyramids.
4. Study of instruments: Centrifuge, Electrophoresis, DNA finger printing, pH meter,
Colorimeter, Spectrophotometer.
5.  Wild life: Endangered species, National Parks and Sanctuaries of M.P,
6. Life cycle of silkworm, Honey bee and Lac insects.
7. Problems related to genetics

Distribution of marks

1. Spotting ' 12
2. Analysis of water 04
3. Exercise based on Ecology 04
4. Study of Instruments 04
5. Exercise based on wildlife 04
6. Life Cycle 04
7. Problem on Genetics 04
8. Viva-voce 04
9. Practical Record 05
10. Collection 05

Total 50
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Department of Higher Education, Government of Madhya Pradesh
Under Graduate (UG) Annual Syllabus as Recommended by Central Board of Studies 67

and Approved by Governor of M.P.
{w.c.f session 2017-2018)
e Ran R, auawarmas
s Famst ¥ v aifiife wgaws FR srtgae Avse q@m sl duT AeAwRy
& QAU G i
(A&TTOTF TF 2017-2018 € W)

Class: B.Sc. First Year
Max, Marks: 42%; + (CCE) 72 = 50

Subject : Physics

Paper ;o1

Title of Paper  : Mathematical Physics, Mechanics and Properties of Matter

Unit-1: Mathematical Physics {15 Lectures|

Addition. subtraction and product of two vectors: Polar and axial vectors and their examples
from physics: Triple and quadruple product (without geometrical applications): Scalar and
vector lields; Differentiation ol a vector: Repeated integral of a functien of more than one
variable; Unit tangent vector and unit normal vector: Gradient. Divergence and Curl,
Laplacian operator; Idea of line, surface and volume integrals; Gauss’, Stokes™ and Green's

Theorems.

FHIF—1: DIUGIR GG [15 Lectures]
T efaey @ OF SN g Ohe, §ard Ud Sefa wiew ud Se Hifddl STERe o g
aR Afegter quHEnadr samar & fEn, afew @ ufew a3, §Ee # Jawed 1E 49

AT TR P T B AR BHGBAC, hlT WY ARy I §HE ATl AGIHEE F
UfETe, TTHT U9 Bel, AT SRS, Y, Yo, S @, 7Y, i d
= g7 |

Unit-k: Mechanics [15 Lecturesi

Position. velocity and acceleration vectors. Components of velocity and acceleration in
different coordinate systems. Newton's Laws of motion and its explanation with problems
various types of forces in nature (explanation),Pseudo Forces (e.g. Centrifugal Force),
Coriolis force and its applications. Motion under a central force, Derivation of Kepler's laws.
Gravitational law and field, Potential due to a spherical body.Gauss & Poisson'sequation of
Gravitational self-energy. System of particles. Centre of mass and reduced Mass. Elastic and
inelastic collisions.

THR-2 Tzt |15 Lectures]

ferfd, a7 wd @wor 9y, iy 9 w@rer & fafrw MRuie vefal 3 ges ) =gea @ fa ®

frm g el @ wyafa & A 99 7 @R, oA FE(WERRO ifaeda

T )PIRITAT a1 9 3 SEERVE BElY q T AT M, SR ® It @t fafa,
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Department of Higher Education, Government of Madhya Pradesh

Under Graduate (UG) Annual Syllabus as Recommended by Central Board of Studies @

and Approved by Governor of M.P.
fw.e.f session 2017-2018)

Jow et fasmer, Aeaweenemas

s Faet & v aiiife weawa FT srtTae Avsd qENT SRR a9 Ay
& [SAT GENT HTAfe

(NexTorem & 2017-2018 A @19])

Class: B.Sc. First Year
Max. Marks: 42': + (CCE) 7% = 50

Unit-IH: General Properties of Matter [15 Lectures]
Elastic moduli and their relations, Determination of Y of rectangular thin bar loaded at the
centre; Torsional oscillations. Torsional rigidity of a wire, to determine n by torsional
oscillations, Surface Tension. Angle of Contact, Capillary Rise Method: Energy required (o
raise a liguid in capillary tube: Factors affecting surface tension: Jeager's method for
Determination of surface tension: Applications of Surface Tension. Concept of Viscous
Forces and Viscosity: Steady and Turbulent Flow. Reynolds's number: Equation of
Continuity; Bernoulli's Principle: Application of Bernoulli’s equation - (i) Speed of Efflux
(ii) Venturimeter(iii} Aspirator Pump{iv) Change of plane of motion of a spinning ball.

TPIe--3: T B G T {15 Lectures|

YRR U TG S Wew, ALy # MRAUTEl SMAeR BS(@eraar) B Y &1 i
veq e, Ol aR @ Uow gedld 3WaT Uod <om Ry § faRer oo 9 m, wt
T, Bl 1T R, BE § gu gam ¥ aavad 9o, JO @Ald B gAIET
T PRHSTR B AR ¥ o T w1 R, 0% T9E P WA | Hed @)
WU T T O, URRETE I fjer vars, Ffes Wedl, |eicd FHIeR0T, aXHiel &
RIgid, axArell THY B WA 1. Qe B AT 2. deguAies 3. uRuver w4, Rt
4 & a1 H gRaad |

Unit-1V: Oscillations [15 Lectures]

Concept of Simple. Periodic & Harmonic Oscitlation with illustrations: Differential equation
of harmonic oscillator: Kinetic and potential energy of Harmonic Oscillator; Oscillations of
two masses connected by a spring; Translational and Rotational motion, Moment of Inertia
and their Product,Principal moments and axes, Motion of Rigid Body, Euler’s equation.

TPIg—4: L [15 Lectures]

e, anadt T ' TR @ s Adea, el eifery o WHIERY, Ed Qe @
e 7 Rufyw oo, R ¥ S A e @ e wrAReE g i i Sew
el g ST O, e YT U4 e, g8 IS &l T YeR HHIew |

Unit-V: (15 Lectures]

Relativistic Mechanics: Michelson-Morley experiment and its outcome; Postulates of Special
Theory of Relativity: Lorentz Transformations. Simuitaneity and order of events: Lorentz
contraction; Time dilation: Relativistic transformation of velocity. frequency and wave
number: Relativistic addition of velocities: Variation of mass with velocity.

Earlier Developments in Physics up 1o 18th Cennury: Contributions of  Aryabbatt.
Archimedes, Nicolus Copernicus, Galileo  Galilei, Huygens,  Rghfivhturd N6
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Class: B.Sc. First Year
Max. Marks: 42, + (CCE) 72 =50

Torricelli, Vernier, Pascal, Kepier, Newton. Boyle, Young, Thompson. Coulomb, Amperes.
Gauss. Biot-Savarts, Cavendish, Galvani. Franklin and Bernoulli.

3‘cb‘|'§—5: 115 Lectures|

AUES T QifFD): ATghod= 9 AR &1 yam vd 39a ey, fafdre anféreer & e
P IFIYRIY, FARGT WURRY, AHASIAF TSI Td geaRsl & HA, drel agad, qHy
R, 37, aMgfed T 9@ TR BT WSS BN, I FH ANE@I I, T S
[T ggAA TR |

NyB &7 wRve e 164 9l a@: amdvee, Teiies, Moo wRfrad, Tfeeiisl
iR, T, dta-ad, eadtey, Team, Seed iR g |

Reference Books:

. University Physics: Sears and Zeemansky. XI" edition. Pearson Education

2. Concepts of Physics: H.C. Varma. Bharati Bhavan Publishers

3. Problems in Physics: P. K. Srivastava, Wiley Eastern Lid.

4. Berkley Physics Course. Vol 1. Mechanics: £.M. Purcell, Mcgraw hill

Properties of Matter: 3. 5. Mathur, Shamlal Chritable Trust, New Delhi

Mechanics: D.S. Mathur. S Chand and Company, New Dethi-5.

. The Feymman Lectures in Physics Vol. 1: R.P. Feymman, R.B. Lighton and M. Sands
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Class: B.Sc, First Year
Max. Marks: 42%: + (CCE) 72 =50

Subject : Physics

Paper : 2

Title of Paper  : Thermodynamics and Statistical Physics

Unit-1: Thermodynamics-1 [15 Lectures]

Reversible and irreversible process. Heat engines. Definition of etficiency, Carnot’s ideal
heat engine, Carnot's cycle, Effective way to increase efficiency, Carnot’s engines and
refrigerator, Coefficient of performance, Second law of thermodynamics, Various statements
of Second law of thermodynamics. Carnot’s theorem, Clapeyron’s latent heat equation,
Carnot’s cycle and its applications. Steam engine, Otto engine. Petrol engine. Diesel engine.

ghIg—1: ST 1 [15 Lectures]

SEBAYIY Ud JSHAYIY WehA, ®IA1 BT 3Tee o, 5D SeTdl aald & YAl T8, S
& IWG oM g Uae, SEa Ui, IwEfanl # fgd Frm g sae e @,
FTE BT THA, FARAE DI [ IO THEI, PEMEH U6 IHS AGUANT | IEHI R,
sifer gfom, ugier S, <Siavet g |

Unit II: Thermodynamics-I1 [15 Lectures!

Concept of entropy. Change in entropy in adiabatic process, Change in entropy in reversible
cycle. Principle of increase of cntropy. Change in entropy in irreversible process. T-5
diagram. Physical significance of Entropy. Entropy of a perfect gas. Kelvin's thermodynamic
scale of temperature, The size of a degree. Zero of absolute scale, Identity of a perfect gas
scale and absolute scale. Third law of thermodynamics. Zero point energy, Negative
temperatures (not possible), Heat death of the universe. Relation between thermodynamic
variables (Maxwell’s relations).

IPE-—2: SN [15 Lectures]
Tl & FHeddl, g™ WA A Ul &1 uRddd, 9@y gbH W useTdl T gfRadH,

T @ Hifae A, omesl g @ UG, Befdd & Swfae a9 4L IRE e @
T M, e AW g WA arm Y9 # 9| SHRa B gdia e, T i S,
FONHE TIHA (T E1), TEAVS & IHIY FRIGT | SSRGS =1+ @dy (Hgddel &
AHIHROT) |

Unit-H11I: Statistical Physics-1 [15 Lectures|

Q‘QWEE@WW,WHWaWﬁF@ﬁWWlT-SW,

Description of a system: Significance of slatistical approach, Particle-states, System-states.

, Microstates and Macro-states of a system, Equilibrium states,Fluctuations, Classical &
KM

a—

Statistical Probability, The equi-probability postulate, Statistical ensemble, N®Bigbeturé Notaserified

acgessible to a system, Phase space. Micro Canonical Ensemble, Canonmglp}mﬁ‘ DWAJ
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Class: B.Sc. First Year
Max. Marks: 42¥; + (CCE) 7% = 50

Helmholtz free energy, Enthalpy. First law of thermodynamics, Gibbs free energy. Grand
Canonical Ensemble.

FHTS—3: wiRkegsg Wiyl [15 Lectures]

Wmﬁ:ﬁ@ﬁummw,w@ﬁmﬁwﬂ,ﬁwaﬁq&w@
A HIRAN, A R, e, fRyer 9 @ik witwd, @@ wifiedr e
el TRiEe, 6 fora & o sftnrer emmey, @ aTeie| wEE S
TR, BTG TRAWe, serieesl Jad Iull, T, SIS BT werm e, fireq

Unit-IV: Statistical Physics-I1 [15 Lectures)

Statistical Mechanics: Phase space. The probability of a distribution. The most probable
distribution and its narrowing with increasc in number of particles. Maxwell-Bottzmann
statistics. Molecular speeds. Distribution and mean. rm.s. and most probable velocity.
Constraints of accessible and inaccessible states. Quantum Statistics: Partition Function.
Relation between Partition Function and Entropy. Bose-Einstein statistics. Black-body
radiation, The Rayleigh-Jeans formula, ThePlanck radiation formula, Fermi-Dirac statistics,
Comparison of results. Concept of Phase transitions.

3P4 wifmer A1 [15 Lectures|

Wi FRDY: @t snTe, fraver & wikea, sfyea Sura Rawer @ gq@ vt @
& Jed W WA, AeNdd aroevri Wi, avifie arer w1 fRexw, sl @
T W R fean g T, aREy, TR gd ameTR srRenall @
i | qalen wiReae): wfes wem Ul @ udhm wom ¥ wWew, 9 aneedd
Bl T, B WHAT B HebouT |

Unit-V: Contributions of Physicists [15 Leetures)

S.N. Bose, M.N. Saha, Maxwell. Clausius, Boltzmann. Joule. Wien. Einstein, Planck. Bohr.
Heisenberg,Fermi, Dirac. Max Born. Bardecn.

o, THIF—5: el a1 aREE [15 Lectures|

g, B e, Femard, )

Digitally signed
Text and Reference Books: ARPAN bygAI:Peru
. Heat and Thermodynamics: Mark W. Zemansky. Richard H. Dittman. Sgvegrt BHARDWAJ
. A Date:
A Edition, McGraw-Hill Intemational Editions. _ fozslim'm
4&}7/ 2. Thermal Physics (Heat and Thermodynamics): A.B. Gupta, H. P. Ro?',grl’)aé NQ }_/Je” '§53¢03,6
MQ\(.\LLD@ Allied (P) Ltd. Caleutta, ARPAN BHARDWAY
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Class: B.Se. First Year
Max, Marks: 422 + (CCE) 7% = 50

3. Heat and Thermodynamics: Brijlal and N. Subrahmanyam, S. Chand & Company Lud.
New Delhi.

4. Berkley Physics Course, Vol 3. Thermodynamics: F. Reif, Mcgraw Hill

5. Thermodynamics and Statistical Physics, D. P. Khandelwal and A. K. Pandey,
Himalaya Publication.

0. Laboratory manual of Physics for undergraduate classes. D. P. Khandelwal, Vani
publishing house, New Delhi.

Signature Not Verified
ARPAN BHARDWAJ
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Class: B.Sc. First Year
Max. Marks: 50
Subject : Physics
For Regular Students
Practical Sessional Viva Total
25 10 15 50
For Ex—Student
Practical Sessional Viva Total
35 00 15 30

List of Practical’s

To verify laws of parallel and perpendicular axes for moment of inertia.

To determine acceleration due to gravity using compound pendulum.

To determine damping coefficient using a bar pendulum.

To determine Young's Modulus by bending of beam method.

To determine Young's Modulus using Cantilever method.

To determine coefficient of rigidity by static method.

To determine coefficient of rigidity by dynamic method.

To determine Surface Tension by Jaegar's method.

To determine Surface Tension of a liquid by capillary rise method.

To determine Viscosity of fluid using Poisellie’s method.

To study conversion of mechanical energy into heat using Calender & Barne’s method.

To determine heating efficiency of electrical Kettle with various voltages.

To determine heating temperature coelficient of resistance using platinum resistance

thermometer.

14. To determine thermo electromotive force by a thermocouple method.

15. To determine heating efficiency of electrical Kettic with various voltages.

16. To determine heat conductivity of bad conductors of different geometry by Lee’s
method.

17. To verify Newton's Laws of cooling.

18. To determine specific heat of Cocflicient of thermal conductivity by Searl’s method.

19. To determine specific heat of a liquid.

20. To compare Maxwell-Boltzmann, Bose Einstein and Fermi-Dirac Distribution function
vs temperature using M.S.\Excel / C++.

21, To plot equation of state ar{ Vander-wal

N U e
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e fe R, AeawderenaT

was F F T e oawe i stage Avew Z@RT Sepeifde Fun AvawRY &
TSI EaRT STafee

Acedmic Year ( 3 \/2017-2018 ‘ )

B.Sc I/II/111

There will be Three sections of a Question Paper Section (A} Contains 5 Objective Question of
¥ Mark each Section (B) Contains 5 Short answer type question of 02 Marks each section (c)
contains 5 long answer type question of 06 marks each

1. For Regular students :

Section {A) Objec?lve 5 v 25
Questions
Section (B} Short Questions 5 2 10
Section (C) Main Question 5 6 30
Total Marks ) 42.5
2. For Private students :
Section (A) Objective
, 5 1 ! 5
Questions ) :
Section {B) Short Questions 5 2 10
Section {C) Main Question ‘ 5 | 7 35
Total Marks | 50

. M, 9_,“ Signature Not Verified
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Class: B.Sc. First Year
Max. Marks: 42% + (CCE) 72 =50

Subject : Physics

Paper : 1

Title of Paper ~ :  Mathematical Physics, Mechanics and Properties of Matter

Unit-I; Mathematical Physics _ [15 Lectures|

Addition, subtraction and product of two vectors; Polar and axial vectors and their examples
from physics: Triple and quadruple product (without geometrical applications); Scalar and
vector fields; Differentiation of a vector: Repeated integral of a function of more than one
variable: Unit tangent vector and unit normal vector: Gradient, Divergence and Curl:
Laplacian operator: ldea of line, surface and volume integrals: Gauss'. Stokes™ and Green's
Theorems.

THTS—1: wforfla Wy [I5 Lectures]
<l AN B A, SR T TOEE; YA T sefiy dfew v wwe «difaed) seeeon &9 9
IR A qoHEmETE sgwarT & ), afew g 9ftw &9, |t @1 sawem. w9
IMF T P BT F IRER WAMGH, gore W A2 T THE aa v any
e, SRasie T Fe, AT sries: W, TR, raed SHEe, T, WIF 3
o= 78 |

Unit-11: Mechanics [15 Lectures)

Position, velocity and acceleration vectors, Components of velocity and acceleration in
different coordinate systems. Newton's Laws of motion and its explanation with problems.
various types of forces in nature (explanation),Pseudo Forces (c.g. Centrifugal Force).
Coriolis force and its applications. Motion under a central force, Derivation of Kepler's laws.
Gravitational law and field, Potential due to a spherical body.Gauss & Poisson'sequation of
Gravitational self-energy. System of particles, Centre of mass and reduced Mass. Elastic anu
inelastic collisions.

3HrE—2: B HE il [15 Lectures)
Refey, a1 1d wRor wfew, iy 9 @wo @ fafrs Meeie vl 4 see | ged & wfe &
a9 swa @ran yefa ¥ RS 9o @ wwen, wed gE(SEEer afiady
Te)PIRANGH a0 9 G SeTENV, ld gal ® Ird T, Ber B gt @ fyfy,
Orn\'*‘y\ THETENT BT 479 9 &, ense five @1 ey fove; i @ graeE B Tea W@
IA P TN BN BT AT geard B g WEET SEwE T, 2 SR Verified N
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Class: B.Sc. First Year
Max. Marks: 42% + (CCE) 7% = 50

Unit-II1: General Properties of Matter [15 Lectures]
Elastic moduli and their relations, Determination of Y of rectangular thin bar loaded at the
centre; Torstonal oscillations, Torsional rigidity of a wire. to determine 1 by lorsional
oscillations. Surface Tension, Angle of Contact, Capillary Rise Method: Energy required to
raise a liquid in capillary tube: Factors affecting surface tension: Jeager's method for
Determination of surface tension: Applications of Surface Tension. Concept of Viscous
Forces and Viscosity: Steady and Turbulent Flow. Reynolds’s number:, Fquation of
Continuity: Bernoullis Principle: Application of Bernoulli's equation - {i) Speed of Efflux
(i1) Venturimeter{iii) Aspirator Punipriv) Change ol plane of motion of a spinning ball.

§PIG-3: g & GH O [15 Lectures]

TS O TF 996 oy, Hed F WiRAUdel SR we@rdias) 3 Y @1 fw
Qﬁﬁﬁ;ﬁﬂﬂﬂﬁﬂ%éﬁmﬂm@aﬁwﬁ@ﬁﬁm|wm,m
ﬁw,%&mwﬁfﬁ,%@mﬁaaaaﬁﬂmmm,qﬁaﬁraaﬁwﬁam
mﬁw,@nwaﬁfa%@gsamaﬂﬁw,%ma%mlwm
HHAT T WA OIS, GRNER 2 fdg[er yare, s ae@m, amed e, awiid o
e, a¥Tell 990 & ST 1. qreren @ A 2 dadiNieR 5. ReveR T 4 Ruf
dict & T @ aRee )

Unit-1V: Oscillations [15 Lecturesj

Concept of Simpie, Periodic & Harmonic Oscillation with illustrations: Differential equation
of harmonic oscillator; Kinetic and potential cnergy ol Harmonic Oscillator: Oscitlations of
two masses connected by a spring: [ranslational and Rotational motion. Moment ot lnertia
and their Product, Principal moments and axes. Motion of Rigid Body. Euler's equation.

FOIS -4: et {15 Lectures]

el St T eI iy ) wfes Seeann smedt e @ wdee smadt A @
ﬁaaﬁuﬁmeﬁ,ﬁaﬁ@@aﬁfﬁsﬁw%w&mﬁmﬂuaqﬂﬁaﬂﬁm
STl T BT U, R ST U e, ge fve o TRIgE e

Unit-V: [15 Lectures|

Relativistic Mechanics: Michelson-Morley experiment and its outcome; Postulates of Special
Theory of Relativity; Lorentz Transformations. Simultancity and order of events: Lorentz
contraction; Time dilation: Relativistic transformation of velocity. frequency and wave -~
number: Relativistic addition of velocities: Variation of mass with velocity, /\(g\\&f

o . 3
Earlier Developments in Pivsics up 1o 18th Century: Contributions  of Aryabhatt. ‘%\
Archimedes.  Nicolus  Copernicus.  Galileo  Galilei.  Huygens. Rotsggnature Not Verified
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Class: B.Sc. First Year
Max. Marks: 42% + (CCE) 7% = 50

Torricelli,Vernier, Pascal. Kepler, Newton, Boyle, Young, Thompson. Coulomb, Amperes,
Gauss, Biot-Savarts, Cavendish, Galvani, Franklin and Bernoulli.

ShIS—5: [15 Lectures]

HUEHY FiFA: Agdmerd 9 AN F YAV 09 gad e, fftre st & fagi
@, 4, g don 99 AR & WUeEa WO, AT &1 AN am & @
e g aRRadd |

Hfdel &1 RS e 188 ¥ g e, e, Moo suefea, sy
iR, 9, g—9de, $gafee, e, B N a=erel |

Reference Books:

I. University Physics: Sears and Zeemansky. XI" edition. Pearson Education
2. Concepts of Physics: H.C. Varma, Bharati Bhavan Publishers

3. Problems in Physics: P. K. Srivastava, Wiley Eastern Ltd.

4. Berkley Physics Course, Vol I, Mechanics: E.M. Purcell, Mcgraw hili

5. Properties of Matter: D. S. Mathur, Shamlal Chritable Trust. New Delhi
6. Mechanics: D.S. Mathur. S Chand and Company, New Delhi-3.

7. The Feymman Lectures in Physics Vol. I R.P, Feymman, R.B. Lighton and M. Sands
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Class: B.Sc. First Year
Max. Marks: 42% + (CCE) 7% = 50

Subject . Physics

Paper : 2

Title of Paper  : Thermodynamics and Statistical Physics

Unit-I; Thermodynamics-1 [15 Lectures|

Reversible and irreversible process. Heat engines. Definition of efficiency, Carnot’s ideal
heat engine, Carnot’s cycle, Effective way to increase efficiency, Carnot’s engines and
refrigerator, Coefficient of performance, Second law of thermodynamics, Various statements
of Second law of thermodynamics, Carnot’s theorem, Clapeyron’s latent heat equation.
Carnot’s cycle and its applications. Steam engine, Otto engine, Petrol engine, Diesel engine.

B 1: IHIASI-1 [15 Lectures]

IopAYTY UE SIohEONE Webd, BT BT 3TeS Wb, Tudet <ardl gee @ yNid adias, @At
BT S §oF I TINGS, <&l oNe, SHETA @1 2w e 9 swa RAfts wee,
P BT JHT, FAURA BT [ IS GG, BETAE [7 SWd Sy | Iy g,
el 19, ot 3o, a2 |

Unit I: Thermodynamics-11 [15 Lectures]

Concept of entropy. Change in entropy in adiabatic process. Change in entropy in reversible
cyele. Principle of increase of entropy. Change in entropy in irreversible process. 1-$
diagram. Physical significance ol Entropy. Lntropy of a perfect gas. Kelvin's thermodynamic
scale of temperature. The size of a degree. Zero of absolute scale. Identity of a perfect gas
scale and absolute scale. Third law of thermodynamics, Zero point energy. Negative
temperatures (not possible), Heat death of the universe. Relation between thermodynamic
variables (Maxwell’s relations).

ECIERPE SHRTG-11 [15 Lectures]

Tl B FHeTT, BalS UDHE ¥ U b 9RadE, T ume ¥ s @7 uiad,
, N @ gig & figa Seneia @ oier o wbE § s @ aReds | 1-S e,
>WWWW,WW@W,WWWWWW,WWW
I A, SR A T uvH qd YA H AT | SR B ki e, gea fasg e

@ MONHS TAYHH (FHT T81), FEAVS D IHG FAINE | I =1 § oy (Feuds &
& FHIHRT) |
Unit-111: Statistical Physics-| {15 Lectures|

Description of a system: Significance of statistical approach, Particle-states. System-states.
N Microstates and Macro-states of a system. Lquilibrium states.Fluctuations. Classical & 3
/(JJQ/ Statistical Probability, The equi-probability postulate. Statistical ensemble, N$igpature NogMerified
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Class: B.Sc. First Year
Max. Marks: 42': + (CCE) 7% =50

Helmholtz free energy, Enthalpy. First law of thermodynamics. Gibbs free encrgy. Grand
Canonical Ensemble.

SHIS—3: wiRegara Hifad-1 [15 Lectures]

e @1 aof: Wittty sumeT @ Fees, @91 ©F e @ savery, fre @ e o
WIS gy, Wi el e, v a9 wifed wilean, gd wiftree R
wiRee! T, R g & ford e arRent, @ S| WIRHT SR
TR, BHIde T, gedleedl Jad Sulf, gRrerdl, Somfe &7 vem frem, fiven

Unit-1V: Statistical Physics-II [15 Lectures]

Statistical Mechanics: Phase space. The probability of a distribution. The most probable
distribution and its narrowing with increase in number of particles. Maxwell-Boltzmann
statistics. Molecular speeds. Distribution and mean, r.m.s. and most probable velocity.
Constraints of accessible and inaccessible states. Quantum Statisties: Partition Function.
Relation between Partition Function and Lntropy, Bose-Einstein statistics. Black-body
radiation, The Rayleigh-Jeans formula, ThePlanck radiation formula, Fermi-Dirac statistics.
Comparison of results, Concept of Phase transitions.

TEE4: Wi MR- |15 Lectures]

wifest g Fer s fRRe & afiea, atess Jureg fave 9 gamr For @
T—HRG—H d1et 3R SIfIpem ywawien 3, wiewe, SRy Td oeiiiTR srRena @
afdey | qmied giRmet: U womied 9 ufim wom ¥ Wew, @ anseger
B oI, BE HFHAT B HhouT |

Unit-V: Contributions of Physicists [15 Lectures)

S.N. Bose. M.N. Saha. Maxwell. Clausius. Boltzmann. Joule. Wien. Finstein. Planck. Bohr.
Heisenberg,Fermi, Dirac. Max Born. Bardeen.

TPHI§—5: Al @1 arrem [15 Lectures]

U TS, THTH. TE], Haade, TN, diecorid, OF, dF, STgRadE, Wi, arev,
FRoaT, GHI, fv®, HeaaH, arsiA |

Text and Reference Books:

I. Heat and Thermodynamics: Mark W. Zemansky., Richard . Dittman. Seventh
Edition, McGraw-Hill International Editions. -

2. Thermal Physics (Heat and Thermodynamics): A.B. Gupta, H. P. R Yerified
Allied (P) Ltd, Calcutta.
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Class: B.Sc. First Year
Max. Marks: 42! + (CCE) 7% = 50

3. Heat and Thermodynamics: Brijlal and N. Subrahmanyam. S. Chand & Company [td.
New Delhi,

4. Berkley Physics Course. Vol 3. Thermodynamics: F. Reif. Mcgraw Hill

5. Thermodynamics and Statistical Physics, D. P. Khandelwal and A. K. Pandey.
Himalaya Publication.

6. Laboratory manual of Physics for undergraduate classes, D. P. Khandelwal, Vani
publishing house, New Delhi.
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Class: B.Sc. First Year
Max. Marks: 50

Subject . Physics

For Regular Students

Practical Sessional Viva Total
25 10 15 50
For Ex—-Student

Practical Sessional Viva Total
35 00 15 50

List of Practical’s

] To verify laws of parallel and perpendicular axes for moment of inertia.

2 To determine acceleration due to gravity using compound pendulum.

3 To determine damping coefficient using a bar pendulum.

4 To determine Young's Modulus by bending of beam method.

5 To determine Young’s Modulus using Cantilever method.

6. To determine coefficient of rigidity by static method.

7 To determine coefticient of rigidity by dynamic method.

8 To determine Surface Tension by Jaegar's method.

9 To determine Surface Tension of a liquid by capillary rise methed.

| To determine Viscosity of fluid using Poisellie’s method.

1 To study conversion of mechanical energy into heat using Calender & Barne’s method.

1 To determine heating efficiency of electrical Kettle with various voltages.

] To determine heating temperature coefficient of resistance using platinum resistance

thermometer.

14, To determine thermo electromotive force by a thermocouple method.

15. To determine heating efficiency of electrical Kettle with various voltages.

16. To determine heat conductivity of bad conductors of different geometry by Lee’s
method.

17.  To verify Newton’s Laws of cooling.

18.  To determine specitic heat of Coefficient of thermal conductivity by Scarl’s method.

19.  To determine specific heat of a liquid.

20.  To compare Maxwell-Boltzmann, Bose Linstein and Fermi-Dirac Distribution function

- vs lemperature using M.S. Excel 7 (-,
/ 21.  To plot equation of state and Vander-walt equation with temperature using M.S. Excel /

W — O
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o fove e, Feauderemaa

wias Famat ¥ v aiife geaEs Sl snee Aved g HeifRd qu AvEwRY &
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Acedmic Year ( 2017-2018 . )
v

B.Sc VI/III

There will be Three sections of a Question Paper Section {(A) Contains 5 Objective Question of
% Mark each Section (B) Contains 5 Short answer type question of 02 Marks each section {c)
contains 5 long answer type question of 06 marks each

1. For Regular students :

Section (A) Object.ive 5 Y% 25
Questions ]
Section (B) Short Questions 5 2 10
Section (C) Main Question 5 6 30
Total Marks 42.5
2. For Private students :
Secticn (A) ! Object.lve ] . ! 1 i 5
Questions | 4
Section (B) Short Questions 5 2 10
Section (C) Main Question 5 7 35
Total Marks 50
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Class: B.Sc. First Year
Max, Marks: 42% + (CCE) 7V = 50

Subject : Physics

Paper : 1

Title of Paper ~ : Mathematical Physics, Mechanics and Properties of Matter

Unit-1: Mathematical Physics [15 Lectures|

Addition, subtraction and product of two vectors: Polar and axial vectors and their caamples
from physics; Triple and quadruple product {without geometrical applications): Scalar and
vector fields: Differentiation of a vector; Repeated integral of a function of more than one
variable; Unit tangent vector and unit normal vector: Gradient, Divergence and Curl;
Laplacian operator; Idea of line, surface and volume integrals; Gauss'. Stokes” and Green's
Theorems.

THTe—1: RIUGID G GEA] {15 Lectures)
2 TR BT, SR T b, gdia vd st 9y va 9qe i sem, 49 9
AR afextey SRS g & ), st g afr dm ik @ seem, T W
IIF TR B AT B IRAR FHBe, sHE el ARy g zee e wRwaty @
Ufeae, Sruass vd @, arardies sTwey, Yy, e, airgds e, T, wle 9
WA yag |

Unit-11; Mechanics [15 Lectures]

Position, velocity and acceleration vectors, Components of velocity and acceleration in
different coordinate systems. Newton’s Laws of motion and its explanation with problems.
various types of forces in nature (explanation).Pseudo Forces (e.g. Centrifugal Force),
Coriolis force and its applications. Motion under a central force, Derivation of Kepler's laws.
Gravitational law and field. Potential due to a spherical body.Gauss & Poisson’sequation of
Gravitational self-energy. System of particles. Centre of mass and reduced Mass, Elastic and
inclastic collisions.

SHS2: ity [15 Lectures|

ﬁw%,ﬂvqﬁwwfﬁwvﬁraw%%ﬁmﬁé@wq@ﬁﬂﬁm|qﬁzﬁnﬁa§
ﬁwasﬂaﬁm,mﬁﬁﬁmwawm,ww(mraﬁ%ﬁa
IA)PINYMNG T& T TUD I<E0, BEE a6 T o T, PR B SR @ Brany
W&wwﬁwaaﬂ,rﬁwmwwﬁuﬁwwﬁvawaﬁw‘ﬁmw
Sull @ FAGT vt B Pre, TeEE @F 9 wAE e, TR GjgHa NG

7 B.Sc. First Year
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Class: B.Sc. First Year
Max. Marks: 42%2 + (CCE) 72 = 50

Unit-11E: General Properties of Matter [15 Lectures]
Elastic moduli and their relations, Determination of Y of rectangular thin bar loaded at the
centre; Torsional oscillations, Torsional rigidity of a wire, to determine 1 by torsion:
oscillations. Surface Tension, Angle of Contact. Capillary Rise Method; Energy required to
raise a liquid in capillary tube: Factors affecting surface tension: Jeager's method for
Determination of surface tension: Applications of Surface Tension. Concept of Viscous
Forces and Viscosity: Steady and Turbulent Flow. Reynolds's number: Equation of
Continuity; Bernoulli's Principle; Application of Bernoulli’s equation - (i) Speed of Efflux
{i1) Venturimeter(iii} Aspirator Pump(iv) Change of plane of motion of a spinning ball.

PR3 GA B A U (15 Lectures]

TARI! UM U9 ITdb Heg, wed H wiRaudell snuareR ss(@<reia]) & Y &1 o,
Ve <o, el IR @ o9 gedrd gud Uow ared fafr w fefer | gw aem, et
DIV, HiRT I~ A, IS ¥ gg Ty 0 gsue IS, UG TG B GHIRET B
qel BRPR & BT @ g8 9@ & MuRe g9 a9ma & EyEn | wWede 6
HGSTH! d Wl UNd, TRREY 7 fdgel ware, Wice N, Akl FiiaRel, aeare &
Ragia, s¥Hel u9g @ SFUE: 1. e @) AT 2. degMieR 3. TR TR 4, Rt
dfc & Tl B g |

Unit-1V; Oscillations [15 Lectures]

Concept of Simple, Periodic & Harmonic Oscillation with illustrations; Differential equation
of harmonic oscillator; Kinetic and potential energy of Harmonic Oscillator; Oscillations of
two masses connected by a spring; Translational and Rotational motion, Moment of Inertia
and their Product,Principal moments and axes, Motion of Rigid Body, Euler’s equation.

ECIERY e [15 Lectures|

TS, angdt @ gTHtE TR @ wfs HeeuHn, ekl St B AHewe, arad] ifery @
i @ Refas sof, T 1 Jg @ e @1 Sied, ey @ geity ofd, dew

HTYOT T BT U, - HAgE vd e, g8 five @t iy ger |
Unit-V: [15 Lectures|

Relativistic Mechanics: Michelson-Morley experiment and its outcome: Postulates of Special
Theory of Relativity; Lorentz Transformations. Simultaneity and order of events; Lorentr
contraction; Time dilation: Relativistic transformation of velocity. frequency and wave
number: Relativistic addition of velocities: Variation of mass with velocity.

Earlier Developments in Physics up to 18h Cemtury: Contributions of Aryabhatt.
Archimedes, Nicolus Copernicus, Galileo  Galilei,  Huygens, R(S:igﬂatugrlﬂ Y erified
ARPAN BHAMRDWAJ
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Class: B.Se. First Year
Max. Marks: 42% + (CCE) 7V = 50

Torricelli,Vernier, Pascal, Kepler, Newton, Boyle, Young, Thompson, Coulomb, Amperes
Gauss, Biot-Savarts, Cavendish, Galvani, Franklin and Bernoulli.

SHIE—5: [15 Lectures|

WEH JIFRAS: TEHET g AN B yAT T4 TS ey, RARre wnfrear @ figid
a%mwwﬁ,aﬁﬁwﬁw,w%muw@uw@@m,aﬁﬁw,m
favamor, a1, sngfed don 4@ TRN @ W@ SURROL 4 B WOREE g am @
Y EH IRE |

m@mmlaameammmw@

Reference Books:

I. University Physics: Sears and Zeemansky, XI" edition, Pearson Education

2. Concepts of Physics: H.C. Varma, Bharati Bhavan Publishers

3. Problems in Physics: P. K. Srivastava, Wiley Eastern Ltd.

4. Berkley Physics Course, Vol |, Mechanics: E.M. Purcell, Mcgraw hill

5. Properties of Matter: D. S. Mathur. Shamlal Chritable Trust. New Delhi

6. Mechanics: D.S. Mathur. S Chand and Company. New Delhj-3.

7. The Feymman Lectures in Physics Vol. 1: R.P. Feymman, R.B. Lighton and M. Sands
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Class: B.Sc. First Year
Max. Marks: 42%; + (CCE) 7% =

Subject . Physics

Paper 2 2

Title of Paper  : Thermodynramics and Statistical Physics

Unit-1: Thermodynamics-1 [15 Lectures}

Reversible and irreversible process, Heat engines, Definition of efficiency., Carnot’s ideal
heat engine, Carnot’s cycle, Effective way to increase efficiency, Carnot’s engines and
refrigerator, Coefficient of performance, Second law of thermodynamics. Various statements
of Second law of thermodynamics. Carnot’s theorem. Clapeyron’s latent heat equation.
Carnot’s cyele and its applications. Steam engine. Otto engine. Petrol engine. Diesel engine.

SHIE-1: IHFTRISI-1 [15 Lectures]

YA (4 Iobioi WepA, BT @7 oTedl O, $He Serdl deld @ udTd a9, Sl
1 YW gl g e, T NS, SHNAd & fid frm g s Rt s,
ST B T, FARAT B [T I TG, SIS Td SGS SR | 9eg 2R
et 5o, Uera SR, St 2o

Unit II: Thermodynamics-11 [15 Lectures]

Concept of entropy. Change in entropy in adiabatic process, Change in entropy in reversibie
cycle. Principle of increase of entropy. Change in entropy in irreversible process. T-S
diagram, Physical significance of Entropy. Entropy of a perfect gas, Kelvin's thermodynamic
scale of temperature, The size of a degree, Zero of absolute scale, Identity of a perfect gas
scale and absolute scale. Third law of thermodynamics, Zero point energyv, Negative
temperatures (not possible). Heat death of the universe. Refation between thermodynamic
variables (Maxwell"s relations).

TPIE -2 SHEIfA-11 [15 Lectures]

Tl B HHUAl, Wl HepH ¥ Trgrdl @1 afRad|, wdia wew ¥ T @1 ufads,
vl & gy @ g, Soprelia 9 eosaeiia wed & wrerdl ot aRade | T-$ o,
T A, 3 N 9 W A YA # A | SSETiet & g fram, v S 99t
FUMHE TThH (FRE T81), FeAS B ST 9 | SWETfae) @i § day (Faad
HAFHIOT) |

Unit-111: Statistical Physics-I {15 Lectures}

Description of a system: Significance of statistical approach, Particle-states, System-states.
Microstates and Macro-states of a system, Equilibrium states,Fluctuations, Classical &

(v

\
o

Statistical Probability, The equi-probability postulate, Statistical ensemble. NLﬁWB@FL{fﬁ'\l Aerified
accessible, t0 a system, Phase space. Micro Canonical Ensemble. CanomARIPANsBHDWAJ
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Class: B.Sc. First Year
Max. Marks: 42%; + (CCE) 72 = 50

Helmholtz free energy, Enthalpy. First law of thermodynamics, Gibbs free energy. Grand
Canonical Ensembie.

@3  wiRaray AR |15 Lectures]
e @1 oA wiReera sauroT @1 aec@, o va g A et Rem @ 988 w@
W v, WR e, Rmem, freem 9 e giftedr, gd witear Rrer
il gmd, 6 e & o afmg arRent, wen sneTe ) AIgE aaEIEa
TR, WD IR, Sodleedl HEG SOl TRIed, HENTaE @1 yud fAzm, few
T Iofl, U PAAIGA TRIFGS.

Linit-1V: Statistical Physics-11 |15 Lectures)

Statistical Mechanies: Phase space. The probability of a distribution. The most probable
distribution and its narrowing with increase in number of particles. Maxwell-Boltzmann
statistics, Molecular speeds, Distribution and mean. r.m.s. and most probable velocity.
Constraints of accessible and inaccessible states, Quantum Statisties: Partition Function.
Relation between Partition Function and Entropy, Bose-Einstein statistics, Black-body
radiation. The Rayleigh-Jeans formula. ThePlanck radiation formula, Fermi-Dirac statistics.
Comparison of results, Concept of Phase transitions.

IBIE—4: i Hifdar-11 [15 Lectures)

HiRe®! DI FHorn amaprer, fFawer o wiyear, afieay e faaver g ge@r o &
T 9+ W Aged, Haade diecordy HiRkEal, e @ver w1 faaven, i @,
T—Ae—Ad a1 R Afrwan gwea 4w, ufdEy, SR U9 smaTR srERenall @
yfdeer | F@icH |iREa: uefym weaAigrdl 9 Uelve ®ew § Waw, 9w sgeEed
bl JA, TF HABHH B FhedT |

Unit-V; Contributions of Physicists |15 Lectures)

S.N. Bose, M.N. Saha, Maxwell, Clausius, Boltzmann. Joule, Wien, Einstein, Planck. Bohr,
Heisenberg,Fermi, Dirac, Max Born, Bardeen.

SHIS—5: Wfrwfast &1 areE [15 Lectures]

UH.UA.4T, QH.QF. 18T, Jadae, Jeliad, diecwifie, ofel, 9, mgwadE, ©fih, Jiey,
ETeurad, Wi, fewre, Faar, g |

Text and Reference Books:

I. Heat and Thermodynamics: Mark W. Zemansky. Richard H. Dittman. Scventh
Edition. McGraw-Hill International Editions.

2. Thermal Physics (Heat and Thermodynamices): A.B. Gupta, H. P. R8ign&uré Notiderified
Allied (P) Ltd. Calcutta. ARPA

, “A
.Se. First Year . DS

q}-_ ARPW;:i% 1
Q\X BH WWJ Date: 2

.~ 1847

A
A Sy




a al M A i r)’
Department of Higher Education, Government of Madhya Pradesh @
Under Graduate (UG) Annual Syllabus as Recommended by Central Board of Studies

and Approved by Governor of M.P.
{w.e.f. session 2017-2018)
3T frem Rysmer, AeqwanmEe
waE F & oo i arewwe Fe stawe Avse gaERT neifla aur Aewwge
¥ oINS GEART WA
(FeTforE F 2017-2018 & &)

Class: B.Sc. First Year
Max. Marks: 422 + (CCE) 7%: = 50

3. Heat and Thermodynamics: Brijlal and N. Subrahmanyam, S. Chand & Company Ltd.
New Delhi,

4. Berkley Physics Course. Vol 3. Thermodynamics: F. Reif. Mcgraw Hill
5. Thermodynamics and Statistical Physics, D. P. Khandelwal and A. K. Pandey.,
Himalaya Publication.

6. Laboratory manual of Physics for undergraduate classes, 1. P. Khandelwal, Vani
publishing house, New Delhi.
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Class: B.Sc. First Year

Max. Marks: 50

Subject : Physics

For Regular Students

Practical Sessional Viva Total
25 10 15 50
For Ex-Student

Practical Sessional Viva Total
35 00 ) 50

List of Practical’s

| To verify laws of parallel and perpendicular axes for moment of inertia.

2. To determine acceleration due to gravity using compound pendulum.

3. To determine damping coefficient using a bar pendulum.

4 To determine Young's Modulus by bending of beam method.

3. To determine Young's Modulus using Cantilever method.

6. To determine coefficient of rigidity by static method.

7. Todetermine coefficient of rigidity by dynamic method.

8. To determine Surface Tension by Jaegar's method.

9. To determine Surface Tension of a liquid by capillary rise method.

10.  To determine Viscosity of fluid using Poisellie’s method.

Il To study conversion of mechanicat energy into heat using Calender & Barne's method.

12, To determine heating efficiency of electrical Kettle with various voitages.

13, To determine heating temperature coetficient of resistance using platinum resistance
thermometer,

14. To determine thermo electromotive force by a thermocouple method.

I5. To determine heating efficiency of electrical Kettle with various voltages.

16. To determine heat conductivity of bad conductors of different geometry by Lee’s
method.

I7. " To verify Newton's Laws of cooling.

I8.  To determine specific heat of Coefficient of thermal conductivity by Searl’s method.

19. To determine specific heat of a liquid.

20.  To compare Maxwell-Boltzmann, Bose Einstein and Fermi-Dirac Distribution function
vs temperature using M.S. Excel / C++,

21, To plot equation of state and Yander-wall equation with temperature using M.S. Excel /

CH+
e U
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@' \ " ) Y J .
L \J Signatur Ncr,Vlelijied 5"@
~ \Kg\d(\%PANf '
1\|v" ' y\'& A, ARPARNSc. Fifggfgﬁiﬂi“edm Ale@G IL.COM,
Sl T pHARDWA T -
\7&0 m VoAl 18471840530 ké WLM l—d"“’\




3

Department of Higher Education, Government of Madhya Pradesh

Under Graduate (UG) Annual Syllabus as Recommended by Central Board of Studies and
Approved by Governor of M.P.
(w.e.f. session 2017-2018)

e farem faemeT, avguderemys

waE FH & O S weEmEH R Heaaa AvET qENT IR qur Avavde &
TSI E@RT At

2017-2018

Acedmic Year (

B.Sc I/II/111

There will be Three sections of a Question Paper Section (A} Contains 5 Objective Question of
% Mark each Section (B) Contains 5 Short answer type question of 02 Marks each section {c)
contains 5 long answer type question of 06 marks each

1. For Regular students :

Section (A) Objeciflve 5 % 55
Questions
Section (B) Short Questions 5 2 10 |
Section (C) Main Question 5 6 30 *
Total Marks 42.5
2. For Private students :
Section (A) Objective l
. 5 1 5
Questions 3
Section (B) Short Questions 5 . W 2 10
Section (C} Main Question 5 7 ) 35
Total Marks 50
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Class: B.Sc. Second Year
Max, Marks: 42% + (CCE) 7% = 50

Subject :  Physics
Paper : 1
Title of Paper : Optics

Unit-1 Geometrical Optics [15 Lectures]
.Retlection and refraction. Fermat's Principle. Refraction at a spherical surface,
Aplanatic points and its applications. Lens formula. Combination of thin lenses and
equivalent focal length. Dispersion and dispersive power, chromatic aberration and
achromatic combination, different types of aberration (qualitative) and their remedy.
Need for multiple lenses in eyepieces, Ramsden and Huygens cye-piece.

TP~ S gaTfres [15 Lectures]

WWW,WW%@W.WWWW,W%W
ﬁﬂﬁ,ﬁﬂ?ﬁ,ﬁﬁﬁﬁﬂﬂ@?ﬁawmaﬁlﬁmaﬁm
&R, v faued g savie Wl | s wew @ Fruers (TomeRs) vd 39w
WA, AT # S5 o frepra B anawuemdr | Yied  ®igT S5 |

Unit-11 Interference of light [15 Lectures]

The principle of superposition. two slit interference, coherence requirement for the
sources. optical path retardations. Lateral shift of fringes. Rayleigh refractometer and
other applications. [.ocalised [ringes, thin {ilms. interference by a film with two non-
parallel reflecting surfaces. Newton's rings. Haidinger fringes (Fringes of equal
inclination), Michelson interferometer. its application for precision determination of
wavelength, wavelength difference and the width of spectral lines. Intensity
distribution in multiple beam interference, Fabry-Perot interferometer and Ftalon. |

THIe—2 BT BT Ffameor [15 Lectures)

wmﬁaﬁ,%ﬁwwﬁwﬁw,ﬁmﬁcﬁa@ﬂaaammﬂm
fos, aaell fivem, 1 sremmor Riade waw W o frer @ afier g aay |
SRR S (T gwia @ ), AmeceT wieem, s Bx SmEr 59 ¥
Wﬁ(&),ﬂﬁaﬁuwaﬁﬁmﬁmama%@aﬁaﬁs@wm kf
ﬁrafwwgag{awﬁaﬁmﬁ?ﬁamaﬂﬁw,tﬁsﬁﬁﬁwﬁwwﬁwm{

Unit-ITI Diffraction [15 Lectures]

Fresncl's. theor_y“of.hall' pc:'io‘d Z0NC. di.l‘!‘raction at -straight cdgeSigrﬁ&[j,lgW
propagation. Diffraction at a slit. phasor diagram and mtegral calculxﬁﬁm*\@‘
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Iog e fQwmr, Aeawder emae

wias F & R aife wemwd Fd 3eaas Aved GERT FAUTRE TUT AeARY
& TSAU a0 Segafee

(rerforer |+ 2018-2019 ¥ &)

Class: B.Sc. Second Year
Max. Marks: 42%: + (CCE) 7', = £

Ditfraction at a circular aperture and a circular disc. Rayleigh criterion of resolution of
images. Resolving power ol telescope and microscope. Outline of phase contrast
microscopy. Diffraction at N-parallel slits, Intensity distribution, Plane diftraction
grating, Resolving power of a grating and comparison with resolving power of prism
and of a Fabry Parot etalon.

SPIS—3 faad= [15 Lectures]

B D SIEPIAG wicad & gk, A oR W) fJgds, WRed™ ™A | Ea
Bl R fIods &1 evE w4 wAEd AR, g grRe, geig @l W (dad,
yfafeml & e @1 Yol & HEie | XY 9 Yeeel #1 f[AdeH emar, o9 done
HereEll @ W wIET | N wAER (iREl R faadE, Saar R, aeaa e

T, e e 9few & fveT e 97 sad T g Wl IR sERiF @l
e emar | qa |

Unit-IV  Polarisation | [15 Lectures|

Transverse nature of light waves, Polarization of electromagnetic waves, Plane
polarised light — production and analysis, Description of Linear, circular and elliptical
polarisation. Propagation of electro magnetic waves in anisotropic media, uniaxial and
biaxial crystals, symmetric nature of dielectric tensor. Double refraction. Hygen's
principle, Ordinary and extraordinary retractive indices, Fresncl's formula. light
propagation in uniaxial crystal, Nicol prism. Production of circularly and elliptically
polarized light, Babinet compensator and applications, Optical rotation, Optical
rotation in liquids and its measurement through Polarimeter.

IPR—4 gaor [15 Lectures]

YT TR P IR UHa, e gEeE R @1 ogavl, qudd gidd werd -
SaTes g favarwer | Waw, i 7 Ak gaer & 9o | faga gee TR @l
JEAR AEgH W WOR©, UE—aig 9 fE—oei fhwd, o IRk @l wAid
Tp, fg-ermddm, s @ Rgia, AERY 9 SEERY adeid, BHe @l YH, TP
e fread # gerw wwRvl | fete fon, i g SRigea g @ S 9

m , Ifve FORE g FUIN, THEY gUiF g GERMIER I gHST AU | Fﬁ%n
\J oy
Q\ Unit-V Laser and Photo Sensors {15 Lectures} D

A brief history of lasers. characteristics of laser light. Einstein prediction. Relationship Y
between Einstein's  coeflicients  (qualitative  discussion).  Pumping  schemes. M
Resonators. Ruby laser, He-Ne laser. Applications of lasers, Principle of Holo&.rl\f)h\ ge Wi
Photodiodes, Phototransistors. and Photomultipliers. lgnature erified
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Ieg 8T fQmr, Aavawder enad

waw FAGT & BT aitfG gouEd S EII AVSH GART AT auT Aeawdy
& [TaIT gaNT A

(arforer | 2018-2019 @ @)

Class: B.Sc. Second Year
Max. Marks: 424 + (CCE) 72 = 50

$PhIS—5

oo 9 Wiel 9= [15 Lectures|

MgIEE UGl § wRe ([UmeRes fadEen), ufdE gomferdl, YiHed, el duR,
Efra—fAsmT SR, doR & SUINT, BAITH & Ngid | Biererrs, ®icl giieey

T HIE] AR |

References Books:

1. Fundamentals of Optics: F.A. Jenkins and H. E. White, 1976, McGraw-Hill.
2. Principles of Optics: B. K. Mathur, 1995, Gopal Printing.
3. University Physics: F.W. Sears, M.W. Zemansky and H.D. Young, 13/¢, 1986.

Addison-Wesley.

-1 O A e

3]~

. Optics: A. K. Ghatak, McGraw Hill Publications.
. Principles of Opties: Max Born and Woll. Pregmon Press.
. Optics and Atomic Physics, D. P. Khandelwal. Himalaya Publication.

. Lasers: Theory and Applications: K. Thyagrajan and A. K. Ghatak. W\
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3eg fren fasmer, Feawder amwaT

as Fas & v 9o geasn 0w vaee Avsa g@nT e duT Avawew
& ASUITl GaRT AR

(AeTTOTF T 2018-2019 W #1IY)

Class: B.Sc. Second Year
Max. Marks: 42'4 + (CCE) 72 = 50

Subject . Physics

Paper H

Title of Paper : Electrostatics, Magneto statics and Electrodynamics
Unit-1 Electrostatics {15 Lectures]

Coulombs law in vacuum expressed in vector forms. calculations of electric field E for
simple distributions of charge at rest, dipole and quadruple fields. Work done on a charge in
an electrostatic field expressed as a line integral. conservative nature of the electrostatic ficld.
Relation between electric field and electric potential (E = - V V), torque on a dipole in a
uniform electric field and its encrgy, flux of the electric field. Gauss's law and its application
for finding E for symmetric charge distributions. Capacttors, conducting sphere in a uniform
electric field, point charge in front of a grounded infinite conductor. Dielectrics. paraliel plate
capacitor with a dielectric. dielectric constant. polarization and polarization vector P, relation
between displacement vector D. E and P. Molecular interpretation of Claussius-Mossotti
equation.

THTE—1 ﬁﬂﬂﬁgﬁﬂﬁ {15 Lectures)
fafa § gerwe @1 Fem — wfw wu H, fdgd &= E @ Rer amder & et fiyga g
Ty et faeRer wq o Rer fagd &3 # R0 e R o F w
W aw FEFAT HU A forgdr, ReRr U@ &7 &) weell wa | RQEd &9 e
g # |y (E=-V V), T 994 fRpi a7 9 fgya o1 oneel @ swes s faega
85 &1 G, TG & om T gHEr g ogw fGaRe &g E @ uReod d
ITANT | HWulRE, wHey fEd &3 3 TdaR ade, [ gedlgd 9w aied &
gy g A | WGRd, WIdEd @B SuRef # WHFRR wie [quria,
URIIEIATe, Yavt g gav A p, fAverns |y D, P T E H Way, aeiHyq—are
HAIHROT B srorfden T |

Unit-2 Magnetostatics {15 Lectures]

Force on a moving charge. Lorentz force equation and definition of B, force on a straight %_
conductor carrying current in a uniform magnetic field. torque on a current loop, magnetic

dipole moment, angular momentum and gvromagnetic ratio. Biot and Savart's law. \)3““"‘7
calculation of H for simple geometrical situations such as Solenoid, Anchor ring. Ampere's

Law, VxB = pod, V.B = 0. Ficld due to a magnetic dipole, free and bound cuncmsk - 'ﬁ%
magnetization vector (M), relationship between B, H and M. Derivation ofthg l%lgt&(r)g lyo (ﬁ)\;oﬂl

= J for non-uniform magnetization.
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Fou fram fawmr, Feawder awe
s F & v e geuse IR Iewws AvsE @R ARIfAE du1 AvTwRy
& eqITd R FFAfea

(Q&ITTTH wF 2018-2019 € 1))

Class: B.Sc. Second Year
Max. Marks: 42 + (CCE) 72 =50

s_cﬁl'g—z Rem grhcd [15 Lectures]

feddy i amd™ W qA: AN g GG UG B B ulRuryr, H aRmard) aeid
B RGBT &3 H I W del, IR o0 W I A0, RS g e, iy
FIT q SgRIAEEE U, arae-—dae & fum W s oRfuafayl § o
® MUET (QRATDBT UF U do1d), TR &7 afRuedfa Bam, veB = pd @ VB - 0,
Y@y f3ya eNT 98 9 Yo R, gRET |@feer (M); B, HUG M & e, ardesy
A grferd yg1ed 8 VxM =J &7 A |

Unit-3 Current Electricity and Bio electricity [15 Lectures|

Steady current. current density J. non-steady currents and continuity equation. Kirchoff's
laws and analysis of multiloop circuits. growth and decay of current in LR and CR circuits.
decay constants. LCR circuits. AC circuils. complex numbers and their applications in
solving AC circuits problems. complex impedance and reactance, scries and parallel

resonance. Q-factor, power consumed by an A.C. circuit, power factor, Y and A networks
and transmission of clectric power. Electricity observed in living systems, Origin of
bioelectricity.

SHE—3 ﬁlvg?r g 9 IE-GRT [15 Lectures}|
TS &R, IRT B J, SIS &1 FHIGR0T Ud Fiaey qEeRvl, fBvas @ B 3
AelTed URuer faweryer, LR @ CR IR9y & oR1 ¥ 9fy 9 &/, sw—Fgiss, LCR
giRuer | AC uRae, Fffisr Tt o S gyl gN1 AC uRRmy ¥ @fiisn e,
RUEH, Ao T4 AR SATE B B BRAT| Q Ok, AC TfRuY gRT fid @
S, Wfed qOE, ¥ v A qedd 3 gy wfw o wen Sfte frert § faee
1 Hqellpd, oid fagfa @t St |

Unit-4 Motion of Charged Particles in Electric and Magnetic Fields [15 Lectures|

(Note: The emphasis here should be on the mechanical aspects and not on the details of the
apparatus mentioned which are indicated as applications of principles involved. )

v — )E as an accelerating field, electron gun, discharge tube, linear accelerator. E as deﬂecting"—"‘

field - CRO, Sensitivity of CRO. Transverse B field; 180° deflection, Mass spectrograph and b‘\kﬂwﬁ
velocity selector, Curvatures of tracks for energy determination for nuclear particles:
Principle and working of Cyclotron. Mutually perpendicular and parallel E & B fields: Y
Q_\‘ Positive ray parabolas, Discovery ot isotopes. Elements of Mass Spectrographs. Principle ol M)
magnetic focusing (lenses). (WE
W"/ P-4 fIga 3 gedd &= F SRR woit A TR (15 Lsgfreresd Not Verified
L (95T GUBR B T BT AT TS TEAFE 9 uv JE e [ T @Ry )
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Fewr Tan s, avawder amae
waF FamH & v aiie qeamn Fd AT AvE q@RT SRR 9T Aeagey
& TSI E@RT HJAfea
(refuten |7 2018-2019 § #19Y)

Class: B.Se¢. Second Year
Max. Marks: 424 + (CCE) 7% =50

TRU &9 P WU A E, selagH A, oo At Wiy wwe, E fAdus a3 @
Y # CRO, CRO ! JIfRa | o9l B &, 180° faerer, geome Waeioms a1 i)
Rretaes, A1 woil & wxgas &g Fof & guf A agar, wgEEEE (@9 AE)
@l Rrgid 9 B 95, AR @ Tead E 9 B &, ue-RheT @ qeaer,
LA BT W, G WIS B Ao, b B a1 fegie (&) |

Unit-5 Electrodynamics [15 Lectures)

Electromagnetic induction, Faraday's Laws, Electromotive force, Integral and differential
forms of Faraday's laws. Self and mutual inductance. Transformers. Energy in a static
magnetic field, Maxwell's displacement current. Derivations of Maxwell's equations,
Llectromagnetic field energy density. Povnting vector. Electromagnetic wave equation. Plane
electromagnetic waves in vacuum and diclectric media, Reflection at a plane boundary of
dielectrics, Fresnel’s Laws, Polarization by reflection and total internal reflection. Waves in a
conducting medium, Reflection and refraction by the ionosphere.,

IPIR—5 faga e [15 Lectures]
g geem v, o @ fow Reg awe 99, ouS Rem @ smeen 7
AR WU, W T A R, FBrR, Rer Rga & # Iwl deedd @
ﬁﬂwmuﬁwﬂﬁﬁmWﬁi,mﬁ?{aﬁwwﬁﬁTW,ﬁ@ﬁﬁW%
WWW|WW,%QWWW,%WWWW
# wae g gRen a9, Wi @) 9ead §d8 @ TRadE, see @ frow
WA ¥ gaor 7 gof afdRe wiads, aoe W § aN, aeEvSs @ gRT
WRTGET F 39ac |

References:

1. Berkley Physics Course. Electricity and Magnetism Ed. £. M. Purcell Mcgraw Hili

2. Physics Volume 2. D. Halliday and R. Resnick

3. Introduction to Electrodynamics: D. J. Griffiths, 4” Edition, Printice Hall.

4. Electricity and Magnetism: S. S. Atwood Dover.

5. Electrodynamics: Emi Cossor and Bassin Lorraine. Asahi Shimbunsha Publishing Ltd.
6. From Neuron to Brain: Kuffler and Nicholas. Sinauer Associates, Inc Pub. Sundetland.

Masschuetts.
Schaums Outline of Begining Physics 11: Electricity and Magnetism
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Department of Higher Education, Government of Mad hya Pradesh @J

Under Graduate (UG) Syllabus as Recommended by Central Board of Studies and
Approved by Governor of M.P.
(w.e.l. session 2018-2019)

3o fraw fasmr, AeAwder e
whaw Fa3t & 0 wremms FAT FeTUN AvST gART St auT Aeawd &

TS T@ART HepAfea

(2A&TFONR BT 2018-2019 A1)
Class: B.Sc. Second Year

Max. Marks: 50

Subject . Physics

For Regular Students

Practical Sessional Viva Total
25 10 15 50
For Ex—Student

Practical Sessional Viva Total
35 00 15 50

List of Practical’s

Study of interference using biprism.

Study of diffraction at straight edge.

Use of plane diffraction grating to determine ;. D: lines of Sodium lamp,
Resolving power of telescope.

Polarization by reflection and verification of Brewster's Law.

Study of optical rotation in Sugar solution.

Refractive index and dispersive power of prism using spectrometer.
Absorption spectrum of material using constant deviation spectrograph.
Beam divergence of He-Ne Laser.

10.  Determination of wavelength of |aser by diffraction.

il.  Determination of radius of curvature of plano-convex lense by Newton’s rings.
2. Characteristics of a Ballistic galvanometer.

13. Setting up and using an clectroscope or electrometer,

14.  Measurement of low resistance by Carey-Foster bridge or otherwise.
I5.  Measurement of inductance using impedance at different frequencies.
16.  Measurement of capacitance using, impedance at different frequencies.
I7. Response curve for LCR circuits and response frequencies.

I8.  Sensitivity ot a cathode- ray oscilloscope,

19. Use of a vibration magnetometer to study a field.

20, Study of Magnetic field due 1o current using Tangent Galvanometer.

21.  Study of decay of currents in LR and RC circujts.
22. Study of Lissajous figures using CRO. @)’\’\r/\)\
3. Verification of Network theorems. \‘)5‘
s
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Department of Higher Education, Government of Madhya Pradesh

Under Graduate (UG) Annual Syllabus as Recommended by Central Board of Studies and
Approved by Governor of M.P.
{w.e.f. session 2017-2018)

I ey faamer, Aatawderenaa

wias Fana & e aif¥fs aeass F0w svaae #vsa qant e aur seawey F
USIYTE @AM Heqarfee

Acedmic Year ( \2/0'17-2018 )
B.Sc I/11/111

There will be Three sections of a Question Paper Section {A) Contains 5 Objective Question of
¥ Mark each Section (B) Contains 5 Short answer type question of 02 Marks each section (c)
contains 5 long answer type question of 06 marks each

1. For Regular students :

Section (A) Objecifive . " 25
Questions
Section (B) Short Questions 5 2 10
Section (C) Main Question 5 6 30
Total Marks 42.5
2. For Private students :
Section (A) : Objective 5 ‘ 1 5
Questions
Section (B) Short Questions 5 2 10
Section (C) Main Question 5 7 35
Total Marks 50

, GaMu)
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=g et fQomer, Aeawder emaer

ww wEH & v e wame S AT Avsa g AR Fun Ay
& TSAATe GaNT ARG

(et | 2018-2019 & &)

Class: B.Sc¢. Second Year
Max. Marks: 42% + (CCE) 72 = 50

Subject . Physics
Paper |
Title of Paper : Optics

Unit-I Geometrical Optics [15 Lectures]

Reflection and refraction, Fermat's Principle, Refraction at a spherical surface.
Aplanatic points and its applications, lens formula, Combination of thin lenses and
equivalent focal length. Dispersion and dispersive power, chromatic aberration and
achromatic combination, different types of aberration (qualitative) and their remedy.
Need for multiple lenses in eyepieces, Ramsden and Huygens eye-piece.

SHIE—1 SqTfARiT gt [15 Lectures)
Wrad AR 3aed, Bie © fagd, MareR Tdg R 39, efHicd A ud
I, o gA, Uadl ofdl @ WAl a Wged Wi g9 | fagrer g faeio
g, v famed @ s@vie walod | AW geR @ f[uyd (oTHs) Td S
P, SR g oW Mg o arazdear | S g ggi A |

Unit-11 Interference of light [15 Lectures]

The principle of superposition, two slit interference. coherence requirement for the
sources, optical path retardations. Lateral shift of fringes. Rayleigh refractometer and
other applications. Localised fringes. thin films, interference by a film with two non-
parallel reflecting surfaces, Newton’s rings. Haidinger fringes (Fringes ol equal
inclination), Michelson interferometer, its application for precision determination of
wavelength, wavelength difference and the width of spectral lines. Intensity
distribution in multiple beam interference. Fabry-Perot interferometer and Ltalon.

SHIE—2 BT BT AfTHIT [15 Lectures]

sEgRITYT F Rigid, Bfee aftex, wirdl @ @en wagar @ arazaddl, whriyg
vy 7 HeH, ol @1 uri¥ats favenum, Y& & RWagHicy @ o JualT, g
b, yaelt fihed, 37 SRTAAOR U9t a9 a1 fthed A auftrexor, =1 9007 )
o fFS (TR gaa & o), Aewed AlE@RoEd, §9e g YEE @)
Farded (), |1 o IRy dNTeEd @ TR T AoiH Y @ alelg &1 URYE
frerteor | sger o afevor # fgar @1 faaRe, $H R afaswem va gere |

Unit-111 Diftraction |15 Lectures|

Fresnel’s theory of half period zone, diffraction at straight edge, rectilinear
. propagation. Diffraction at a slit, phasor diagram and inggi:alcﬁlﬂga%‘{ffﬁo yer

ARPAN BHARDWAJ
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Foa fran fawmer, avawRer ame
as Fat & v affe aguEA FHE Feaae #vsd AN I FuT Aeawey
& TSAI AR AqAe
(3teafoTeR T7 2018-2019 F o)

Class: B.Sc. Second Year
Max. Marks: 42% + (CCE) 7%2 =50

Diffraction at a circular aperture and a circular disc, Rayleigh criterion of resolution of
images. Resolving power of telescope and microscope. Outline of phase contrast
microscopy. Diffraction at N-parallel slits. Intensity distribution, Plane ditfraction
grating, Resolving power of a grating and comparison with resolving power of prism
and of a Fabry Parot etalon.

gHIE—3 Rad= [15 Lectures]

B & AePNAE Besy w1 g, O dR W fIgda, WRendm WA | U
R W Bgda @ o vd aeEed bl g gRe, gaE e W fAad,
wffrel @ favea @ Yo @ HAd) | gradl g gemedl] &) fgeT ewan, B dIe
ﬁWﬁWWINWWWW,%ﬁWW,WW
AT mRrada dfe, Af @ fves e den g7y fiow @ Bl ORI gewy @
fodes e | ol |

Unit-1V Polarisation [15 Lectures)

Transverse nature of light waves. Polarization of electromagnetic waves. Plane
polarised light — production and analysis. Description of Linear. circular and elliptical
polarisation. Propagation of electro magnetic waves in anisotropic media, uniaxial and
biaxial crystals, symmetric nature of dielectric tensor. Double refraction, Hygen's
principle, Ordinary and extraordinary refractive indices, Fresnel's formula, light
propagation in uniaxial crystal, Nicol prism, Production of circularly and elliptically
polarized light, Babinet compensator and applications, Optical rotation, Optical
rotation in liquids and its measurement through Polarimeter.

IHIE—4 gavr [15 Lectures]

YT AT @) IFuTel T, Agd gR@ia TR &l govl, wee gfed gerd -
Sares g fageryer| YRae, gdw g ddgdm gavr &1 avE | fage gReE Gw @
argaT R ¥ woRw, qe-af 9 fR-oely freed, widgd <R @ WA
W,%—W,WWW,WWHWWW,WWQﬁW
sefrr fopeeet # werer wEwel| fefa frew, gofm g g e 1 SdrEd d
Sroomor, AT HRE T AR, FHTiR i 7 GANEeR F gHPT HT |

Unit-V Laser and Photo Sensors {15 Lectures|

A brief history of lasers. characteristics of laser light. Einstein prediction, Relationship
between Einstein’s coefficients (qualitative discussion), Pumping schemes,

esonators, Ruby laser. He-Ne laser, Applications of lasers, Principle of Holography.
Photodiodes, Phototransistors. and Photom%:ti;fjfgiﬂ*ﬁI Signature Not Verified
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Department of Higher Education, Government of Madhya Pradesh @
Under Graduate (UG) Annual Syllabus as Recommended by Central Board of Studies

and Approved by Governor of M.P.
{w.c.f. session 2018-2019)
Fea favam Riwmer, starver emaw
i FAmA & v aitfe aouwe F TTS AvSH @R AT au ATAveY
¥ TeI9 T@NT AegAed
(3¥&TT0TR § 2018-2019 | @)

Class: B.Sc. Second Year
Max. Marks: 42%2 + (CCE) 7% = 5

32515‘—5 ﬁ\_rl'i’ g BT we [15 Lectures]

IS TRl H W (omeHe fadmEn), uffdm gonferdt, wenHed, Wl EeR,
BfATA—A3ME ook, oo} & ITAFT, BT &1 Rgld | BITrsrars, Biel S
q HIC] Hee @R |

References Books:

1. Fundamentals of Optics: F.A. Jenkins and H. E. White, 1976, McGraw-Hill.

. Principles of Optics: B. K. Mathur. 1995. Gopal Printing.

. University Physics: F.W. Sears. M.W. Zemansky and H.D. Young. 13/e. 1986.
Addison-Wesley.

. Opties: A. K. Ghatak, McGraw Hill Publications.

. Principles of Optics: Max Born and Wolf. Pregmon Press.

. Optics and Atomic Physics, D. P. Khandelwal. Himalaya Publication.

. Lagers: Theory and Applications: K. Thyagrajan and A. K. Ghatak.
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Department of Higher Education, Government of Madhya Pradesh

Under Graduate (UG) Annual Syllabus as Recommended by Central Board of Studies
and Approved by Governor of M.P.
(w.e.f. session 2018-2019)

oo e fasmer, Aeawer emaeT

wias Famt & v aiftfe aeuss ¥ regaer Avsa q@N segufaa o Avawey
¥ o9 garn waafed

(&I FF 2018-2019 & w19

Class: B.Sc. Second Year

Max. Marks: 42% + (CCE) 7% = 50

Subject :  Physics

Paper : 2

Title of Paper : Flectrostatics, Magneto statics and Electrodynamics
Unit-1 Electrostatics 15 Lectures]

Coulombs law in vacuum expressed in vector forms, calculations ot electric field E for
simple distributions of charge at rest. dipolc and quadruple fields. Work donc on a charge in
an electrostatic field expressed as a line integral. conservative nature of the electrostatic field.
Relation between electric ficld and clectric potential (E = - V V), torque on a dipole in a
uniform electric field and its energy, flux of the electric field, Gauss's law and its application
for finding E for symmetric charge distributions. Capacitors, conducting sphere in a uniform
electric field, point charge in front of a grounded infinite conductor. Dielectrics, parallel plate
capacitor with a dielectric, dielectric constant, polarization and polarization vector P, relation
between displacement vector D, E and P. Molecular interpretation of Claussius-Mossotl
equation.

ELgE! ﬁeﬂﬁw [15 Lectures|
faata # wera & fFaw — wfew wy 4 Qg a5 £ 3 Rer amaw @ W fgyga @
Tqefa oMt fIeRer &g Mo | Rer fogd &3 # B sy W fRar e od
X e wEEe v A o, Rer fagm e @1 wRell @l faga am Ak
g # w9 (E=-V V), v wAF R a3 A fgya &1 amepl g sual 9a | faga
8 W Welad, WA @1 (gn T gEer wAfd e fiavy 8 E $ uReerw A
Syt | Wi, sy fga &9 § Meer aree, W gedia s wee @
g g woamw | wifdga, wiitgm @ SuRufd # dEeier e wEi,
WRIAEi®, gavl g gaul |afae p, fRemod |fewr D, PTG E H wsu, qenRoa—arar!
HATBRY B S0 des U] |

Unit-2 Magnetostatics [15 Lectures)

Force on a moving charge, Lorentz force equation and definition of B, force on a straight
conductor carrying current in a uniform magnetic field, torque on a current loop. magnetic
dipole moment, angular momentum and gyromagnetic ratio, Biot and Savart's law,
calculation of H for simple geometrical situations such as Solenoid, Anchor ring. Ampere's
Law, VxB = poJ, V.B = 0. Field due to a magnetic dipole, free and bound currents,
magnetization vector (M), relationship between B, H and M. Derivation ofthg
= J for non-uniform magnetization.
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Feq g f3umT, #eaweder arEa
s Fans F v afife weawa A A Avsw q@m FAfie a9 Atawey
& TSAUT q@NT (A
(2erfores 7 2018-2019 & w19

Class: B.Sc. Second Year
Max. Marks: 42% + (CCE) 72 =

Wg—Z Rerr g dhd {15 Lectures]

T o 3T R g FRG ad FHIGIV Ud B BT W], MY aNIErE] w@es
B gEO & H I W q9, gRT U R I MY, R 9@ I, B
HIT 9 SRS IUTd, Srdle-Hare &1 Mg, wvel saneaa aRifdal 4 H
HI IOET (RAMRAGT UG UFHR qard), TR &1 gRudia 190, V«<B = pod 9 V.B = 0,

fEs@ g™ g9 @ oy, PEST AT (M): B, HTd M H Hed, 3rmwd
q grafha uged 3 V<M = & T |

Unit-3 Current Electricity and Bio electricity (15 Lectures)

Steady current, current density J. non-steady currents and continuity equation. Kirchoff's
faws and analysis of muitiloop circuits, growth and decay of current in LR and CR circuits,
decay constants, LCR circuits. AC circuits, complex numbers and their applications in
solving AC circuits problems, complex impedance and reactance, series and parallct

resonance. Q-factor, power consumed by an A.C. circuit, power factor, Y and A networks
and transmission of electric power. Electricity observed in living systems, Origin of
bioelectricity.

THE—3 ﬁg_aamaam‘r—w [15 Lectures|

W YR, ¥R 99 J, 3RATE &R FHIG01 T4 |iaes qdieRv, feei® o g o
Aol ufuer fdeatwor, LR 9 CR gRuy # a1 &1 gfg 9 &8, &g—f*gdme, LCR
aRuer | AC uRuer, Wi g R 9 A gR1 AC uRuer d uffy uferen,
Jeacd, Aol vd FAER AR PIOEA @ | Q YO, AC uRuy gy wfdd &
SUGET, Wed [N, ¥ ud A Tegd g g wida @ gyer | Sifdw et F faed
1 FIATD, Vg fdgd ®7 Seid |

Unit-4 Motion of Charged Particles in Electric and Magnetic Fields {15 Lectures]

(Note: The emphasis here should be on the mechanical aspects and not on the details of the
apparatus mentioned which are indicated us applications of principles involved.

E as an accelerating field. electron gun. discharge tube, linear accelerator. E as deflecting
field - CRO, Sensitivity of CRO. Transverse B field: 180° deflection. Mass spectrograph and
velocity selector, Curvatures of tracks for energy determination for nuclear particles;
Principle and working of Cyclotron. Mutually perpendicular and parallel E & B fields:

&

Positive ray parabolas, Discovery of isotopes, Elements of Mass Spectrographs, Principle of@

magnetic focusing (lenses).

TEE—4 g 7 g e A ol @il @ i oy oSS Nl e
(872?7 gTEHT ® U @) 3{@&17 Ua'a* mizEr g OV I &VTA/BJ? AN T BRPAN WA J
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Foa fRien e, Aeawder amae
waw Fat & v affs weaww 0T svaee svew qEmn st qur Avaw
& {9 G@RT IgAfea
(eTTOT FF 2018-2019 T AW

Class: B.Sc. Second Year
Max. Marks: 42%; + (CCE) 7% = 50

WY & B ®Y A E, gelag T, Rfe Afden, W s, | Reus a9 @
w9 # CRO, CRO & GRS | AIgyRey B &%, 180° Rraem, seqam Wl af 47
frciaey, St &vif & e &g oo & el @) 9, wEae (So HTT)
&1 e 9 $9 ugfl, 99ER 9 oEd E @ B &9, SM-fROT @ geaey,
SFHITTY &1 W, T WG $ o, Jab1a Bied 1 figia (&) |

Unit-5 Electrodyramics [15 Lectures|

Electromagnetic induction. Faraday's Laws. Electromotive force. Integral and differential
forms of Faraday's laws. Self and mutual inductance. Transformers, Energy in a static
magnetic field, Maxwell's displacement current, Derivations of Maxwell's equations,
Electromagnetic field energy density. Poynting vector, Electromagnetic wave equation, Planc
electromagnetic waves in vacuum and dielectric media, Reflection at a plane boundary of
dielectrics, Fresnel’s Laws, Polarization by reflection and total internal reflection, Waves in a
conducting medium, Reflection and refraction by the ionosphere.

IPR—5 ﬁ@ﬁﬁ'cﬁ [15 Lectures]
faga gR@em W, uve @ Frm, flgd 9w g9, s W @ sdee G
THIGAT WY, ¥ T I IR, SnR, Rer fage ool teade @
[T &) e @Y e, Hawad o Wi B v, Rem g
®1 Iort g | o wfew, fgm grew av wEwee frald td i e
4 wRad fogd e a9, Wi @) wad 9aE Q@ WEds, Bee @ e,
WIGAH W gAv T QU AR uvac, aeld Aegd A a9, s1aeEves § E
RTER e |

References:
1. Berkley Physics Course, Electricity and Magnetism Ed. E. M. Purcell Mcgraw Hill
2. Physics Volume 2, D. Halliday and R. Resnick
3. Introduction to Electrodynamics: D. I. Griffiths, 4" Edition. Printice Hall.
4. Electricity and Magnetism: S. S. Atwood Dover.
W 3. Electrodynamics: Emi Cossor and Bassin Lorraine, Asahi Shimbunsha Publishing Lid.
r6v 6. From Neuron to Brain: Kuffler and Nicholas. Sinauer Associates. Inc Pub. Sunderland.
[ Masschuetts.

7. Schaums Outline of Begining Physics I1: Electricity and Magnetism \
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Fev Ren Rsmor, ataweer e

Fa® TN & fAU ISTEH FAT HEAUA HUSA G@RT HAATHT TUT ALTRRY &
TOqTd 5@ 3sfAfea

(2a7foTe |7 2018-2019 ?ramp
Class: B.Se¢. Second Year
Max. Marks: 50
Subject : Physics
For Regular Students
Practical Sessional Viva Total
25 10 15 50
For Ex—Student
Practical Sessional Viva Total
35 00 15 50

List of Practical’s
Study of interference using biprism.

L.

2. Study of diffraction at straight edge.

3. Use of plane diffraction grating to determine Dy, D2 lines of Sodium lamp.
4. Resolving power of telescope.

3. Polarization by reflection and verification ot Brewster's Law,

6.  Study of optical rotation in Sugar solution.

7. Refractive index and dispersive power of prism using spectrometer.

8. Absorption spectrum of material using constant deviation spectrograph.

9. Beam divergence of He-N¢ Laser.

10.  Determination of wavelength of Laser by diffraction.

I, Determination of radius of curvature ol plano-convex lense by Newton's rings.
12, Characteristics of a Ballistic galvanometer.

13, Setting up and using an electroscope or electrometer.

14, Measurement of low resistance by Carey-Foster bridge or otherwise.

15.  Measurement of inductance using impedance at different frequencies.
16.  Measurement of capacitance using, impedance at different frequencies.
17.  Response curve for LCR circuits and response frequencies.

[8. Sensitivity of a cathode- ray oscilloscope.

19.  Use of a vibration magnetometer to study a field.

20, Study of Magnetic field due to current using Tangent Galvanometer.
21.  Study of decay of currents in LR and RC circuits.

22, Study of Lissajous figures using CRO.

23.  Verification of Network theorems.
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T e fsmer, Avaweremaer

s wamst & v e gewss Fw eags Avew gam Heeife aur Avawde &
ST EART Al

Acedmic Year( = = 2017-2018 L)

B.Sc I/TI//HI

There will be Three sections of a Question Paper Section (A) Contains 5 Objective Question of
72 Mark each Section (B) Contains 5 Short answer type question of 02 Marks each section (¢)
contains 5 long answer type question of 06 marks each

1. For Regular students :

Section {A) Object.lve 5 : v 25
Questions
Section (B) Short Questions 5 2 10
Section [C) Main Question 5 6 30
Total Marks 42.5
2. For Private students :
Section (A) Objective 5 1 5
Cuestions
Section (B) Short Questions 5 2 10
Section (C) Main Question .5 | 7 35 |
| Total Marks : 50
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3T e e, Aeawder s
waF Famt & v aife weawra Ff srvaas Avew qEm e aur ATawdY
& TeIUTe EaRT HqAIed
(QeATOTE J7 2018-2019 F @19

Class: B.Sc. Second Year
Max. Marks: 42'2 + (CCE) 7%= 50

Subject : Physics
Paper |
Title of Paper : Optics

Unit-1 Geometrical Optics [15 Lectures|

Reflection and refraction, Fermat's Principle, Refraction at a spherical surface,
Aplanatic points and its applications, Lens formula, Combination of thin lenses and
equivalent focal length. Dispersion and dispersive power, chromatic aberration and
achromatic combination. different types of aberration (qualitative) and their remedy.
Need for multiple lenses in eyepieces, Ramsden and Huygens eye-piece.

THTR—1 ST gaTfirent [15 Lectures]
WIaeH 3R aqged, wie o Rgid, MAETeR §dg U8 39an=, Teiicd a5 ud
ST, o gF, Ul ol @1 A g HAged B g | fdejver T fasroor

gaer, avf fauem g orEvie WA | RS yer & fues ([emers) wd S e
T, AT § 95 o e @l raTHedr | VRIS g BT A |

Unit-I1 Interference of light [15 Lectures]

The principle of superposition, two slit interference, coherence requirement for the
sources, optical path retardations, Lateral shift of fringes, Rayleigh refractometer and
other applications. Localised fringes, thin films, interference by a film with two non-
parallel reflecting surfaces, Newton’s rings. Haidinger fringes (Fringes of equal
inclination), Michelson interferometer, its application for precision determination of
wavelength. wavelength difference and the width of spectral lines. Intensity
distribution in multiple beam interference. Fabry-Perot interferometer and Etalon,

THIE—2 WHTY BT ferepeor [15 Lectures|

SR &7 faeia, Bl wfdevo, el & a1 Hagar @ ATgegsdal, ThEnd
Tl w1 Hew, fhol &1 uifias favemom, Yor &1 Rbdgder @ 31 Ui, R
fibl, varell fibew, 31 SRANTRR Wadd |ag ¥ a1 [hed | AIAHeol, e I3 |
gfeR 5ot (T gora @ o), MEEead @RIeRITEd), §9h 8N WHh b
Teres] (), T oY R awreed &7 R du aviEmd v @1 drers & uRYE
furfeor | Iget g9 @y # g o1 @, Bl R e ud gl |

Unit-111 Diffraction [15 Lectures] U

\
Fresnel’s theory of half’ period zone. diffraction at straight edge. rectilinear \A}LH‘““
propagation. Diffraction ,at a slit. phasor diagram and 1%},1&1 caluﬁ’i@aﬁif’.’\! &
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Foa fran faemr, megweer e
s Famat ¥ fov IfE wusEaA FA WA AvSA G AT dUT Aeavey
¥ TSAITS TANT AefHAfe
(2Y&7T0T FF 2018-2019 & &Y

Class: B.Sec. Second Year
Max. Marks: 42Y + (CCE) 72 = 50

Diffraction at a circular aperture and a circular disc. Rayleigh criterion of resolution of
images. Resolving power of telescope and microscope. Outline of phase contrasl
microscopy. Diffraction at N-parallel slits. Intensity distribution. Plane diffraction
grating, Resolving power of a grating and comparison with resolving power of prism
and of a Fabry Parot etalon.

THIE—3 faad= [15 Lectures|

BT @ ISHITE dfeay @ fagio, Wrfl R w fGads, ERend TH | Thd
R W fgdw @1 oW T4 wAeEd [, gudm gRe, gand gddl Uy,
ufafrel & fvres @ Yo @ Beid) | el 7 geaEl @1 fdaed sl BN FRIC
JeAGTl B AHEY FET | N TR 2 W =, dgar fawwer, gEae feda
I qrrgde AR AR @ fves aHar dun sEd A @ el IR ged B
fodes emar 9 gt |

Unit-1V Polarisation [15 Lectures]

Transverse nature of light waves, Polarization of electromagnetic waves, Plane
polarised light — production and analysis. Description of Linear, circular and elliptical
polarisation. Propagation of electro magnetic waves in anisotropic media, uniaxial and
biaxial crystals, symmetric nature of dielectric tensor, Double refraction, Hygen's
principle, Ordinary and extraordinary refractive indices. Fresnel's formula. light
propagation in uniaxial crystal. Nicol prism. Production of circularly and elliptically
polarized light, Babinet compensator and applications, Optical rotation, Optical
rotation in liquids and its measurement through Polarimeter.

TBE—4 gaa {15 Lectures)

YT G &) oI e, fagd gee AR 1 gav, wAa T gert -
Searee g favoer| Yew, g 7 ddgdE gavr F1 av | faegd geern 33T @
srAnl e 3[RV, el a fgosefm e Whge R @ EEiAd
g, E—ormdem, g BT fFET, TRV g SRR qTE, $Ad B, T
e e § worw Werv | Fiete Oon, w9 Sy gere @ S d
fazeryor, afiee HERe o ydr, GERNT g g dARHIcR | §HET A0 |

Unit-V Laser and Photo Sensors [15 Lectures)

A brief history of lasers, characteristics of laser light, Einstein prediction, Relationship
between Einstein’s coefficients (qualitative discussion), Pumping schemes.
Resonators, Ruby laser, He-Nc laser. Applications of lascrs. Principle of Holography.

. Photodiodes. Phototransistors. and Photomultipliers. g/ SignatuEru o
é Q))L * ZRP A AMRDWAJ
B.Sc. Second Year ARPAN :f D
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Department of Higher Education, Government of Madhya Pradesh
Under Graduate (UG) Annual Syllabus as Recommended by Central Board of Studies

and Approved by Governor of M.P.
(w.e.f. session 2018-2019)
seg fen fsmmer, Feavder amEe
wias s & fore aifif® ggusa FET FEIGT RUSH GaART ARG T AEATy
® TSI SR HgATfed
(e7f0T w1 2018-2019 F &1E)

Class: B.Sc. Second Year
Max, Marks: 42% + (CCE) 7% =50

SHIE—5 WoR 9 BT S [15 Lectures)

AgAE e § T (U faeE), airdT gonfardt, YoHed, Wal ey,
Afrm—TT oo, ofaR © SUUNT, BTl BT RIS | BIISRE, Biel SINiRes
g Pl T AT |

References Books:

|. Fundamentals of Optics: F.A. Jenkins and 1. E. White, 1976. McGraw-Lill.

2. Principles of Optics: B. K. Mathur, 1995. Gopal Printing.

3. University Physics: F.W. Sears, M.W. Zemansky and H.D. Young, 13/e, 1986.
Addison-Wesley.

. Optics: A. K. Ghatak, McGraw Hill Publications.

. Principles of Opties: Max Born and Wolf, Pregmon Press.

. Optics and Atomic Physics, D. P. Khandelwal. Himalaya Publication.

. Lasers: Theory and Applications: K. Thyagrajan and A. K. Ghatak.
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Fea Rran e, Feawder ama
was Femit & e e gouss Fiw rtaws Avse qEn sepifdE aur Aeawy
& TSI T@AN AT
(QFerfores w5 2018-2019 & @)

Class: B.Sec. Second Year
Max. Marks: 42; + (CCE) 7%2 = S0

Subject :  Physics

Paper 2

Title of Paper : Electrostatics, Magneto statics and Electrodynamics
Unit-1 Electrostatics [15 Lectures|

Coulombs law in vacuum expressed in vector torms. calculations of electric field E for
simple distributions of charge at rest, dipole and quadruple fields. Work done on a charge in
an electrostatic field expressed as a line integral, conservative nature of the electrostatic fiekl.
Relation between electric field and electric potential (E = - V V), torque on a dipole in a
untiform electric field and its energy. flux of the electric field, Gauss's law and its application
for finding E for symmetric charge distributions. Capacitors, conducting sphere in a uniform
electric field, point charge in front of a grounded infinite conductor. Dielectrics, parallel plate
capacitor with a dielectric. dielectric constant. polarization and polarization vector P, relation
between displacement vector D. E and P. Molecular interpretation of Claussius-Mossotti
equation.

B Wﬁqﬁ?ﬁ (15 Lectures)

frafa # oo @1 g - 9ty w9 A [fga &3 E @) ReRr ade & wvel f2ya @
aqga omyet fAawer &g o | fer fRAgd g3 7 5 smw w® P ™ w7 W@
¥ Wgw wAEHHET wu 9 foae, Rev Rge &3 @) dwell vl @ a3 ok
forra ® Haa (BE=-V V), Us 99 gy a3 d Gy @1 omE g gwd 9o | e
&3 BT WAdH, T B U g el W ey ARy g £ @ uReed
IUET | AT, wAwd Qg &3 # TaeRr gad, G gedlad s arde @
TE fog W ooy wWitgd, wifded @ SuRgfd # |urior. e |k,
TRTARIAie, §aoT 9 gav wieer P, favemys |few D, P Ug L A Hey, delEga—are

/> THTERROT 1 HTOTeIh ST |

Unit-2 Magnetostatics [15 Lectures]

Force on a moving charge. Lorentz force equation and definition of B, force on a straight

conductor carrying current in a uniform magnetic field, torque on a current loop, magnetic ()

dipole moment, angular momentum and gyromagnetic ratio. Biot and Savart's law. %

calcutation of H for simple geometrical situations such as Solenoid. Anchor ring. Ampere's

Law. VxB = . V.B = 0. Ficld due to a magnetic dipole, tree and bound currents, W“(A

magnetization vector (M), relationship between B, H and M. Derivation of lh%]datl(_)ﬂ VXM
ignature Not V,

= J tor non-uniform magnetization.
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3T Rran R, weawder awe
waF FH F e il qeaww w0 rewme Avee q@Rt anneifRa @ur ey
& TSI EFRT g
(A0 FF 2018-2019 A &1

Class: B.Sc¢, Second Year
Max. Marks: 422 + (CCE) 7 = 50

SHIE~2 Rer gwow [15 Lectures|

fesdl T 3 WR g ANG 99 WHIGROT U9 B @Y oA, 9 g ares
I JEBHE & H @ W A, URT Y R I Y, gEag ge s, iy
AT G SRS U, ae-dard & frgH, Wl sy aRRefREr § |
@ U (WA TE UHY goAT), TN B gfRaefty fem, veB - ud T VB - 0,
THB BT g1 9% g a9 IR, grah= dfeel (M): B. H W@ M 7 Ted, 39H%y
H grifdT ga1ed ¥ V:M =J @1 A |

Unit-3 Current Electricity and Bio electricity [15 Lectures]

Steady current, current density J, non-steady currents and continuity equation, Kirchoff's
laws and analysis of multiloop circuits, growth and decay of current in LR and CR circuits.
decay constants, LCR circuits. AC circuits. complex numbers and their applications in
solving AC circuits problems. complex impedance and reactance, series and parailel

resonance. (Q-factor, power consumed by an A.C. circuit, power factor. Y and A networks
and transmission of electric power. Electricity observed in living systems, Origin of
bioelectricity.

SHIE—3 %WHW—W (15 Lectures|
WIS 4N, IRT Ued J, 3RATS IR WHIGNY TF Fiaey WHIaRv, @xeis @ fHam g
Hoeled uRuy favetsor LR d (R aRuy # a1 @7 gig 7 &1, eru—faars, LOR
ufuer | AC gRu, Hs weard sk S8 uanT g AC iRay § iy wfeamen,
AEH, FoN Td qHMIGR SIS B E B | Q ONE, AC Uy gNT wd o
ST, AR UIH, Y vd A Fegw I faga wfdm & gwor | e el ¥ fags
BT A, g fIgT BT i |

Unit-4 Motion of Charged Particles in Electric and Magnetic Ficlds [15 Lectures|

(Note: The emphasis here should be on the mechanical aspects and not on the details of the
apparatus mentioned which are indicated as applications of principles involved.)

E as an accelerating field, electron gun, discharge tube, linear accelerator. E as deflecting
field - CRO, Sensitivity of CRO. Transverse B field; 180° deflection, Mass spectrograph and
velocity selector, Curvatures of tracks for energy determination for nuclear particles;
Principle and working of Cyclotron. Mutually perpendicular and parallel E & B fields:
Positive ray parabolas. Discovery of isotopes, Elements of Mass Spectrographs, Principle of

magnetic focusing (lenses). W&
P4 fga 7 g &3 § afalm oot A 1l [5isg i%ﬁﬁé“%‘fr?‘e NotVerified
(757 GBI # avT F AT I AT g8 oY S @87 ) ArppBR AMRDWAJ
/ = ARDW
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Foa e fasmr, #aeawdeyr amww
s Fwes & fov aiftfe gewwe R atads Avse qERT eI dun Aeawde
& TSI GIRT IpAITea
(Qe7i0Tes | 2018-2019 & #I19))

Class: B.Sc. Second Year
Max. Marks: 422 + (CCE) 7% = 50

TR HF B WY W OE, gelae A, fAdue Afder W e, £ Regs a9 $
Y H CRO, CRO &1 FUIZAT| 3y B &, 180° 7o, oA WFIumd a1 I
frereres, A Fof & HyEs 3 FO B U BT ghdr, FRIAEH (SHf qoE)
&1 gl @ o ugly, SRR @ Edd E d B &, 99-ARU @ WA,
IMFAICTY B W, TUHIA WFEITE & Heldd, Jrd e B Rigr (35) |

Unit-5 Electrodynamics {15 Lectures]

Electromagnetic induction, Faraday's Laws, Electromotive force, Integral and differential
forms of Faraday's laws, Self and mutual inductance, Transformers, Energy in a static
magnetic field, Maxwell's displacement current, Derivations of Maxwell's equations.
Electromagnetic field energy density. Poynting vector, Electromagnetic wave equation, Plane

electromagnetic waves in vacuum and diclectric media. Reflection at a plane boundary of

dielectrics, Fresnel’s Laws. Polarization by reflection and total internal reflection. Waves in a
conducting medium, Reflection and refraction by the ionosphere.

FHIE—5 ﬁ'egﬁ DIGEA [15 Lectures]
foga gR@ WRon, oRe @ M, e 9Ee 39 o W @ e g
TAIGAT WY, W@ T g W, grawr, Rer Rga &9 #§ 9o, dewda @
faveros oRT ©9cd @) Heroudl, Howad @1 WAIGROT B vemaHy, e greg e
BN Il e | aEfe Wity AT gy a3 wEEen, fata od wRee weg
H e g geed a¥, wEEd @ 9Ead 9O 9 WIadE, Bed @ e
U’ W gEel g QUi SARG WAk, e WRgH H a8, IS & gl
TR g AIa |

References:

{, Berkley Physics Course. Electricity and Magnetism Ed. E. M. Purcell Mcgraw Hilt

2. Physics Volume 2, D. Halliday and R. Resnick

3. Introduction to Electrodynamics: D. J. Griffiths, 4" Edition. Printice Hall.

4. Electricity and Magnetism: S. S. Atwood Dover.

5. Electrodynamics: Emi Cossor and Bassin Lorraine, Asahi Shimbunsha Publishing 1.td.
6. From Neuron to Brain: Kuffler and Nicholas, Sinauer Associates, Inc Pub. Sunderland,

Masschuetts.
7. Schaums Outline of Begining Physics 11: Electricity and Magnetism
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Class: B.Sc. Second Year
Max. Marks: 50

Subject : Physics

For Regular Students

Practical Sessional Viva Total
25 10 15 50
For Ex—Student

Practical Sessional Viva Total
35 00 15 50

List of Practical’s

Study of interference using biprism.

Study of diffraction at straight edge.

Use of plane diffraction grating to determine Dy, D- lines of Sodium lamp.
Resolving power of telescope.

Polarization by retlection and verification of Brewster's Law.

Study of optical rotation in Sugar solution.,

Refractive index and dispersive power of prism using spectrometer.
Absorption spectrum of material using constant deviation spectrograph.
Beam divergence of He-Ne Laser.

10.  Determination of wavelength of Laser by diffraction.

1. Determination of radius of curvature of plano-convex lense by Newton's rings.
12, Characteristics ot a Ballistic galvanometer.

13.  Setting up and using an electroscope or electrometer.

4. Measurement of low resistance by Carey-Foster bridge or otherwise.
I5.  Measurement of inductance using impedance at different frequencies.
16.  Measurement of capacitance using, impedance at different frequencies.
17. Response curve for LCR circuits and response frequencies.

18.  Sensitivity of a cathode- ray oscilloscope.

19, Use of'a vibration magnetometer to study a field.

20, Study of Magnetic field duc to current using Tangent Galvanometer.
21, Study of decay of currents in LR and RC circuits.

22, Study of Lissajous figures using CRO.

23.  Verification of Network theorems.
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3T faram e, AvawReremas

waE Fanst & v G geaww el srtaae AvEe qEN AR aur ARy &
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Acedmic Year ( \2/(‘)1 7-2018 - )
B.Sc /II/111

There will be Three sections of a Question Paper Section (A) Contains 5 Objective Question of
2 Mark each Section (B) Contains 5 Short answer type question of 02 Marks each section (c)
contains 5 long answer type guestion of 06 marks each

1. For Regular students :

Section (A) Objec'fwe 5 v, 5
Questions
| Section (B} Short Questions | 5 2 10
Section (C) Main Question ! 5 6 30 |
5 Total Marks 42.5
2. For Private students :
Section {A} Objective | 5 ' 1 5
Questions L i
Section {B) Short Questions | 5 [ 2 10
Section (C) Main Question 5 7 ! 35
Total Marks 50
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Class; B.Sc. Third Year
Max. Marks: 42% + (CCE) 7% = 50

Subject . Physics

Paper H |

Title of Paper : Quantum Mechanics and Spectroscopy

Unit-1: Quantum Mechanics-1 [15 Lectures]

Particles and Waves: Photoelectric effect. Black body radiation. Compton effect. De
Broglie hypothesis. Wave particle duality. Davisson-Germer experiment. Wave packets.
Concept of phase and group velocity. Two slit experiment with electrons. Probability. Wave
amplitude and wave functions. Heisenberg's uncertainty principle with illustrations. Basic
postulates and formalism of Schrodinger’s equation. Eigenvalues. Probabilistic interpretation
of wave function. Equation of continuity. Probability current density. Boundary conditions on
the wave function. Normalization of wave function.

THIE—1: FafeH Fifran—1 [15 Lectures]

U Ud XM gEre faEd v, wwr v fafewe, wreges gag, S-an
uReea=1, aEI—-&U gadl, A WFY JAF, aXT U@, OXT g @qg 97 &6
FYRON, goraSA B - g, e, dRT AW 9 TN Bad, gEeiHan
BT AT &1 THgid 9 SarERvl MfSER WERY g 3D Helid TR |
T, TR HeA= GX WA TG | T BeAd & TAAI R |

Unit-11; Quantum Mechanics-2 {15 Lectures]

Time independent Schrodinger cquation: One dimensional potential well and barrier.
Boundary conditions. Bound and unbound states. Reflection and transmission coefticients
for a rectangular barrier in one dimension. Explanation of alpha decay. Quantum
phenomenon of tunneling. Free particle in one-dimensional box. eigen functions and eigen
values of a free particle. One-dimensional simple harmonic oscillator, energy eigenvalues
from Hermite differential equation, wave function for ground state. Particle in a spherically
symmetric potential. Rigid rotator.

T2 Faien gifya—2 [15 Lectures]

iy afeflk AR e te-favia fiva 99 9 e, 9Mi I, 9§ ° 39g

| v
JIERATY, MAHR TR (1-D) | WRIEd d GRITAT 0N | o—&Tg P AregT, o jr
& Fared Te | h-fad srad § qaa Bl gad U ¥ e ted 9 amema (\vE

A UE g wedl arad Sifers, ERTSe 3ddd FHaR0 ¥ S9$ AGTE A/, o
QFGJ 3T T 3T o, A FAHT [T F F91, & g | \/ﬂ’ﬁ'
Unit-111: Atomic Spectroscop\ Iz QZ/
¢. Thi d Y M®
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Class: B.Sc. Third Year
Max. Marks: 424 + (CCE) 72 =50

Atoms in electric and magnetic fields: Quantum numbers, Bohr model and sclection rules.
Stern-Gerlach experiment. Spin as an intrinsic quantum number. Incompatibility of spin with
classical ideas. Orbital anguiar momentum. Fine structure. Total angular momentum. Pauli
exclusion principle. Many particles in one dimensional box. Symmetric and anti-symmetric
wave functions. Atomic shell model. Spectral notations for atomic states. Spin-orbit coupling.
L-8 and J-J coupling. Zeeman effect. Continuous and characteristic X-rays. Mossley’s law.

FPIS—3 REL 1L R AR A [15 Lectures|

et 7 g e ® URATY] — qaien Weie, e} died g ax9 (Selection) @
am, weHd-Tem YA, wH — HEWd (Intrinsic) FEICA WX | GHCT Bl RRAH
frgia @ i | wef @i /97, BIEA WaeR GHd IV G, 9ihel
sude fagia | e g oo # Jgaeu—wa@dl @ Sl ovT Bed, IREY]
DY AGY | URATTAE orERe i Wegw godn, g9 aRfge wufdm, L-S g -
T, S WTE | FAd d ATReneroTd: X-fRer wegt, At @1 BE

Unit-1V: Molecular Spectroscopy {15 Lectures]

Various types of spectra. Rotational spectra. Intensity of spectral lincs and determination of
bond distance of diatomic molecules. Isotope effect. Vibrational energies of diatomic
molecules. Zero point energy. Anharmonicity. Morse potential. Raman effect, Stokes and
anti-Stokes lines and their intensity difference. Electronic spectra. Born-Oppenheimer
approximation. Frank-Condon principle, singlet and triplet states. Fluorescence and
phosphorescence.

SHIE—4 AT '\‘Q’@"@ﬁ"f{ {15 Lectures|

fafr=r TR @ Wagr (goleH), ot WagT, avima @i @) dlaar 7 ff-amos
I & 97 X, ARG 9T / F-mRAofas e @) wwe 9o, g &g S,
SRR (@) At v, 9 wnd | W g uld Wi X g ga@]
diae, gelaelre auis | 91 Jifu-graaR AfHedT, Hd Hred Maid, (b d =5
gravemt, yfedifa T wpedifi |

Unit-V: Nuclear Physics [15 Lectures]

Basic properties of nucleus: Shape, Size, Mass and Charge of the nucleus. Stability of the
nucleus and Binding energy. Alpha particle spectra — velocity and energy of alpha particles.
Geiger-Nuttal law. Nature of beta ray spectra. The neutrino. Energy levels and decay
schemes. Positron emission and electron capture. Selection rules. Beta absorption and range
of beta particles. Kurie plot. Nuclear reactions. pair production. Q-values and threshold of

nuclear reactions. Nuclear reaction cross-sections. Examples of different typesighaigne Nyt erified

and their characteristics. Compound nucleus, Bohi’s postulate of coE[pound nucA]Re,t;rA(ﬁugf_lf .
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Class: B.Sc. Third Year
Max. Marks: 42%: + (CCE) 7% =50

Semi empirical mass formula, Shell model. Liquid drop model, Nuclear fission and fusion
(concepts).

SHIE—5 T Aifaa [15 Lectures]

TS F e[ T GEA T ARG FOT B s B e s, A
ELHE--ATATT FIS, TR AR oM@, IOIId  Toids, SRR 07, 1B,
TG & g1 o1, NG B Ny, Wl e o ameR, ARG BT e e
W S, JIFH-FT B T U0 G, TEIR-Ted 78 de—fwer quimy @)
IHfA, L, HS WR TG em 9gfy, OeE Soie Ud soeele WHEY, Tee
(W)W.%WWW%WWW,E@W,WW,W
SEIEH, Q-9 wd Afawy Afafhar 1 <gel), WS afifra @ sy wre,
fafi=r veR @1 sffFrmet @ Saevw @ sfYenEfe, difte TR, 9he
TG sfifshar B dreR sifvwer, sdqewEl 43, w9 97 A, ®ie wied
ey fawsd v Ao |

References:

I. Quantum Mechanics: V. Devanathan, Narosa Publishing House, New Delhi, 2005

2. Quantum Mechanics: B. H. Bransden, Pearson Education, Singapore, 2005

3. Quantum Mechanics: Concepts and Applications. Nouredine Zettili, Jacksonville tate
University, Jacksonville. USA. John Wiley and Sons. Ltd. 2009

4. Physics of Atoms and molecules: B.H. Bransden and C.J. Joachaim. Pearson Education,
Singapore. 2003

5. Fundamentals of Molecular Spectroscopy: C.M. Banwell and M. McCash. McGraw
Hill (U.K. edition).

6. Introduction to Atomic Physics, H. E. White

7. Quantum Mechanics: Schaums Outlines, Y. Peleg, R. Pnini, E. Zaarur, E, Hecht.

Q= 0y

9‘ ARPAN Digifally signed @& 'r\_U-\}J\D

by ARPAN

o BHARD Sy
WAJ 18:37:53 +05'30'

®

o

Y
- U_W") ‘ i

5»"‘*"’) )




Dol o N L,

Department of Higher Education, Government of Madhya Pradesh

Under Graduate (UG) Annual Syllabus as Recommended by Central Board of Studies

and Approved by Governor of M.P,
(w.e.f. session 2019-2020)

3T fram fyarer, Aeawdenenas

waw et & fov s aeawn S sreage Avse qEn anpeifia aun Avawdy
& (U TERT AT

(YeTforh T 2019-2020 F &y

Class: B.Sc. Third Year
Max. Marks: 42%: + (CCE) 7% = 50

Subject : Physics

Paper 12

Title of Paper : Quantum Mechanics and Spectroscopy

Unit-I: Solid state Physics-1 [15 Lectures|

Crystal Structure and bonding: Crystalline and amorphous solids. Translational symmetry.,
Lattice and basis. Unit cell. Reciprocal lattice. Fundamental types of lattices (Bravias
Lattice). Miller indices Lattice planes. Simple cubic. Face centered cubic. Body centered
cubic lattices. Laue and Bragg's equations. Determination of crystal structure with X-rays, X-
ray spectrometer. lonic, covalent, metallic, van der Waals and hydrogen bonding. Band
theory of solids. Periodic potential and Bloch theorem. Kronig-Penny model (Qualitative).

THR—1: 3 arERar Hifa— [15 Lectures]
foreeelia, WRoeT ud amEEe: ey g ofreedy o, RATATINYT WA, GTdA® T 3Ty, goTe
ﬁa,qmm,maﬁ?%m(méﬁmﬁmw,m'mwﬂw
ISR, BoAd Gd BaeRr, o BREd TR IR 1 @1 g 3T o 9k X-Bheil Q
fbwa & w3 @ X[ WggHmdt | srafas, We—wded, aiftas divevars U
EARINE Sy | O/ wered @ fy dvs Rrgra omodl v wd wity wh| BIRT-O #tes
(o g |

Unit-II: Solid state Physics-2 {15 Lectures]

Lattice structure and properties: Dulong Petit. Cinstein and Debye theories of specific
heats of solids. Elastic and atomic force constants. Dynamics of a chain of similar atoms and
chain of two types of atoms. Optical and acoustic modes, Electrical resistivity. Specific heat
of electron. Wiedemann-Franz law, Hall effect. Response of substances in magnetic field,
dia-, para- and ferromagnetic materials. Classical Langevin theory of dia and paramagnetic
domains. Curie’s law. Weiss' theory of ferromagnetism and ferromagnetic domains.
Discussion of BH hysteresis.

THE-2: 3R srawer Hifyd—2 [15 Lectures)

me%—m,mamm,wawmwﬁm|w
mﬁwam@waﬁsﬁmhain)mwﬁmwﬁw,wﬂuawﬁaﬂﬁmﬁ,m
RIS, T P fafire Ion, agede-ww fw) gt e, gee e § wemt @

aﬁm|ﬁ,mw%wwﬁimwﬁmmmﬁﬂwﬁwﬁiwﬁ
F1 7w, e g T diE g SR & 70 Weiss BT Rigia 1 B-H S @ G|
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Class: B.Sc. Third Year
Max. Marks: 42% + (CCE) 72 = 50

Electronic devices: Types of Semiconductors (p and »). Formation of Energy Bands. Energy
ievel diagram. Conductivity and mobility. Junction formation. Barrier formation in p-n
Junction diode. Current flow mechanism in forward and reverse biased diode
(recombination), drift and saturation of drift velocity. Derivation of mathematical equations
for barrier potential, barrier width. Single p-n junction device (physical explanation, current
voltage characteristics and one or two applications). Two terminal devices. Rectification.
Zener diode. Photo diode. Light emitting diode. Solar cell. Three terminal devices. Junction
field effect transistor (JFET). Two junction devices. Transistors as p-n-p and n-p-n. Physical
mechanism of current flow. Characteristics of transistor.

ELOERKE arefarers a1 [15 Lectures|

STl dugl BT AL Toll W BT STTE, SHETerd § UK (p d n) ST v Teeiear 99
H G, p-nﬂﬁ,mﬁm’\@mwrmw,mamaﬁ%ﬁﬂsﬁwm@ﬂ
W),WWaawéwaﬁm,ﬁﬁmﬁwﬁvﬁﬁuwﬁmaﬁW,
Ayt e, udd pn AR TR GhRen e, ari-fee sfenatie @E—a ),
fg—oiive e, oo o srts, BIE) Sie, 7o Soat® eErs, WeR dF, S-edie
gﬁﬁ. Y &= warg gifver (JFET), fa—<f& gﬁﬂ?ﬁ p-n-p d n-p-n TN, YRI-YAE P
Al ufthar, oifSiey @ sfase am |

Unit-1V: Semiconductor devices-2 |15 Lectures]

Amplifiers (only bipolar junction transistor). CB3. CE and CC configurations. Single stage CL:
amplifier (biasing and stabilization circuits). Q-point. equivalent circuit, input impedance,
output impedance, voltage and current gain. Class A, B, C amplifiers (definitions).
RC coupled amplifiers (frequency response). Class B push-pull amplifier. Feedback
amplifiers. Voltage feedback and current feedback. Effect of negative voltage series fecdback
on input impedance. Qutput impedance and gain. Stability. distortion and noisc. Principle of
an Oscillator, Barkhausen criterion, Colpitts. RC phase shift oscillators. Basic concepts ot
amplitude, frequency and phase modulations and demodulation.

FHTE—4: s gfamai-2 [15 Lectures|

TdE (F—ga W gifvRex) CB, CE ¥ CC B, Tod ERT) CE wauw  (3ifr aw
e qRuy), Q favg wAgey aRue, el ¢ fefa wfiamn, fve v ot e 91 AL B. C

yaRid (afm), RC YT wade (amafr smfpar ob), wi-B ge-ga warw, g sk y

fa o o, g, P ofyeren W swwrere v, S wiede, e wfEEn @ oan | \l
wifics, Rgft @ wiv A @ Rid g ad-me @ e, ate Qe RCwe (| g QA
feremdy Afers, smam, gl wd @won Argee vd wwE@ @ qA STauRon |
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Solid State Physics, N. W. Ashd®$f: 58RI L2 Barcourt Asia (P} Ltd. 2001
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Class: B.Sc. Third Year
Max. Marks: 42%: + (CCE) 72 = 50

Unit-V: Nanoc materials [15 Lectures|

Nanostructures: Introduction to nanotechnology, structure and size dependent properties.
3D, 2D, 1D, 0D nanostructure materials and their density of states, Surface and Interface
effects. Modelling of quantum size effect. Synthesis of nanoparticles - Bottom Up and Top
Down approach, Wet Chemical Method. Nanolithography. Metal and Semiconducting
nanomaterials. Essential differences in structural and properties of bulk and nano materials
{qualitative description}. Naturally occurring nano crystals. Applications of nanomaterials.

SPR—5: A ggTef [15 Lectures]

Al AREAIG: A SAAIETST @ G, WS, aneR PR e 3D, 2D, 1D, 0D A4 weeE
yeTef Ud Fh! SERRnatt BT €, WIE Ud HaNIBAE YN, 99ieh IR YHIG BT G SwH)
B Bl [T ¥ FR (dfen am) iR W A = (< gran) RBfRd < wafis 2R
S ATl (R gEv, o U o ared] @ N e (unene fawer), Rwga (Bulk) oiR
?‘?{‘rwﬁaﬁwmgﬂﬂﬁw (ToTcHes faRen), Wipfae w9 U W g S fved |
41wt & SgEEI |

References:

1. Introduction to Solid State Physics, C. Kittel, VIII" Edition, John Wiley and Sons. New
York, 2005.

2. Intermediate Quantum theory of Crystalline Solids. A. O. E. Animalu. Prentice—Hall

of India private Limited, New Delhi 1977

Solid State Electronic devices. B. G. Streetman, 11 Edition Prentice Hall. India.

Microelectronics, J. Millman and A. Grabel McGraw Hill New York

3. The Physics and Chemistry of Nanosolids: Frank J. Owens, and Charles P. Poole Jr.,
Wiley Inter Science, 2008

6. Physics of Low Dimensional Semiconductors: An introduction; J.H. Davies. Cambridge
University Press, U.K., 1998

7. Electronic fundamentals and applications. J. D. Ryder, Prentice Hall. India.

=

b Y
e o %/
4 (\Q Digitally 3
Y ARPAN ARPAN BHA AJ
(6\/‘/ BHARDWAJ?&S@BW%%Q/’“L )}
N

TS B.Sc. Third Year



2
Department of Higher Education, Government of Madhya Pradesh w

Under Graduate (UG) Syllabus as Recommended by Central Board of Studies and
Approved by Governor of M.P.
{w.c.f.session 2019-2020)

3= faar faamr, Aegveerenras

A BN & fAT dToasha Fe AT AvSH qaT Afad qun Avavdy &

IEIITH FART IegAfe
(¢reriures &= 2019-2020 | 1Y)

Class: B.Sc. Third Year

Max. Marks: 50

Subject :  Physics

For Regular Students

Practical Sessional Viva Total
25 10 15 50
For Ex—Student

Practical Sessional Viva Total
35 00 I5 50

List of Practical’s
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Specific resistance and energy gap of a semiconductor.
Study of halt wave and full wave rectification.
Characteristics of Zener diode.

Characteristic of a tunnel diode.

Characteristics of JFET.

Characteristic of a transistor.

Study of regulated power supply.

Study of RC coupled amplifiers

Determination of Planck’s constant.

Determination of e/m using Thomson’s method.

. Determination of e by Millikan's method.
. Study of spectra of hydrogen and deuterium (Rydberg constant and ratio of masses of

electron to proton).

. Absorption spectrum of iodine vapour.
. Study of Zeeman effect for determination of Lande g-factor.
. Study of Raman spectrum using laser as an excitation source

To draw B-H curve of ferro-magnetic material with the help of CRO

. Hysteresis curve a transformer core.
. Hall probe method for measurement of resistivity.
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v
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There will be Three sections of a Question Paper Section (A} Contains 5 Objective Question of
% Mark each Section {B) Contains 5 Short answer type question of 02 Marks each section (c)
contains 5 long answer type question of 06 marks each

1. For Regular students :

T
Section {A) | Object.lve 5 [ v 55
Questions _
Section (B) Short Questions 5 2 10
Section (C) Main Question 5 6 | 30
Total Marks 42.5
2. For Private students :
Section (A) Objec'five 5 ' 1 5
Questions
Section (B} Short Questions 5 2 10
Section (C) Main Question 5 7 = 35
Total Marks 50
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Class: B.Sc. Third Year
Max. Marks: 42% + (CCE) 7% = 50

Subject : Physics

Paper i |

Title of Paper : Quantum Mechanics and Spectroscopy

Unit-1: Quantum Mechanics-1 [15 Lectures|

Particles and Waves: Photoelectric effect. Black body radiation. Compton effect. De
Broglie hypothesis. Wave particle duality. Davisson-Germer experiment. Wave packets.
Concept of phase and group velocity. Two slit experiment with electrons. Probability. Wave
amplitude and wave functions. 1leisenbere’s uncertainty principle with illustrations. Basic
postulates and formalism of Schrodinger’s equation. Eigenvalues. Probabilistic interpretation
of wave function. Equation of continuity. Probability current density. Boundary conditions on
the wave function. Normalization of wave function.

TPH—1: A qifran—1 (15 Lectures]

B T AT YTy fagd wiE, w0 fivs fafewer, mreged wwg S—anred
UREEE, IRO-G GAW, SEW R gEm, w9r Yde, T 7w 9 @)
AfTROT, geiEE A $1 fR—Ree ua, uilied, G e g v e, Rigwad
1 ARREaar o Rrgld 7 Samre, sReR wiieve 7 Swe) Term SrRom |
g9, TR Bt W AT IR | T BoH B TRHREIERT |

Unit-I1: Quantum Mechanics-2 {1§ Lectures]

Time independent Schrodinger equation: One dimensional potential well and barrier.
Boundary conditions. Bound and unbound states. Reflection and transmission coefficients
for a rectangular barrier in one dimension. Explanation of alpha decay. Quantum
phenomenon of tunneling. Free particle in one-dimensional box, eigen functions and gigen
values of a free particle. One-dimensional simple harmonic oscillator, energy eigenvalues
from Hermite differential equation, wave function for ground state. Particle in a spherically
symmetric potential. Rigid rotator.

THIR—2 Fqicq qifAdhi—2 |15 Lectures]

Y AR AR wiero: te-Rda fwa &y 9 yrdr, i o, 9 9 oes
SFIRATY, FATABR R (|-D) | ORI T YR oM | o—erd B e, T
P FACH T | Th— A areRt # o @, qad @ o S Wald Ud e
4| U foHg wra aad Sifers, evAEE aee WHIGNYT 9 9U@ AITSTE A, Ta
HERAT PT IMFT wafe, Meird Wifhe fovma & w1 ge gofe |

Unit-111: Atomic Spectro
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3= e fQumr, Aeawereew
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& TSI ZaRT g

(aTioTes | 2019-2020 & #1Y)

Class: B.Sc. Third Year
Max. Marks: 42%; + (CCE) 7% = 50

Atoms in electric and magnetic fields: Quantum numbers, Bohr model and selection rules.
Stern-Gerlach experiment. Spin as an intrinsic quantum number. Incompatibility of spin with
classical ideas. Orbital angular momentum. Fine structure. Total angular momentum. Paulj
exclusion principle. Many particles in one dimensional box. Symmetric and anti-symmetric
wave functions. Atomic shell model. Spectral notations for atomic states, Spin-orbit coupling,
L-S and J-J coupling. Zeeman effect. Continuous and characteristic X-rays. Mossley's law,

SHE -3 TRV WFg D) [15 Lectures|

%@?ﬁﬂawaﬂﬁm—wm,Wﬁ@ﬂam(%lection)"cﬁ
o9, wer—ree W, g ~ e (Intinsic) TCH R | @O @ R
Rrgd & el | wef ol w9, oy Rwer o sl G g @
W%ﬁlwﬁmwﬁw—wﬁ?ﬁamﬂﬁ?ﬁaﬁw,m
Wmlmmﬁgﬁﬁﬁﬁw,ﬁmmmﬁm 1-S T J-J
A, T 99T | qad © et X-fIRT wWagT /el 7 R |

Unit-1V: Molecular Speetroscopy |15 Lectures)|

Various types of spectra. Rotational spectra. Intensity of spectral lines and determination of
bond distance of diatomic molecules. Isotope effect. Vibrational energies of diatomic
molecules. Zero point encrgy. Anharmonicity. Morse potential. Raman effect, Stokes and
anti-Stokes lines and their intensity difference. Electronic spectra.  Born-Oppenheimer
approximation. Frank-Condon principle. singlet and friplet states. Fiuorescence and
phosphorescence.

SHE—4 s Wagepd [15 Lectures]

fafi~ s & Wagr (@vimw), goff Qagn, avfmr i @ Saar 7 -
o B AG A, WA T/ fF-IRAmie o] @ we 9wl g g e,
SEHIRAEY (arrgfa) | A fava, we v W@ 7 Ul vere @ g g

e, gele e aoima | i aifemrae wfeeear, Be ered Rigia ted T B
ravery, wiraIfiy g Wi )
Unit-V; Nuclear Physics [15 Lectures|

Basic properties of nucleus: Shape, Size, Mass and Charge of the nucleus. Stability of the
nucleus and Binding energy. Alpha particle spectra — velocity and energy of alpha particles.
Geiger-Nuttal law. Nature of beta ray spectra. The neutrino. Encrgy levels and decay
schemes. Positron emission and electron capture. Selection rules. Beta absorption and range
of beta particles. Kurie plot. Nuclear reactions. pair production. Q-values and threshold of
nuclear reactions. Nuclear rcaction cross-sections. Examples of different typeSigfatese No

and their characteristics. Compound nucleus, Bohr's postulate of compound nuglRPARABEARD
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Fo fn Remr, svawdrreamEs
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Class: B.Sc. Third Year
Max. Marks: 42 + (CCE) 7% = 50

Semi empirical mass formula, Shell model, Liquid drop model, Nuclear fission and fusion
{concepts).

TPHIe—5 g difes) {15 Lectures|

S & Horqd O WS AT AT T @ g B WY [fhar, AfRETg
AHAG—ITATT BIS, MR YR Vb, IUIAD TOTh, YERRUT T[0H, AP,
WD B qor o1, FRE @ i, Feld, I TAT PR, AfdG BT wenfdwg g
A B, HSB—FY FT T TG Foll, MR- oH, fler—fewo guime
yR, gEE, ol WX UG em ugfy, dullgE Sogdiw ud geldel uEe,
(@) e, et Saenyor ug T B B uRE, VR ARG, AE AR, g
GIEE, Q-AT Td WS AR &1 TFell, WD A BT IR FIT,
fof= wpR @ sfWfFarel ® SeExer @ sfenelves, A T, s
A JFAfEE ) aER AfEed, sEFATE WA, w9 g8 dted, @i Aled
AT fawsT v Hera |

References:

1. Quantum Mechanics: V. Devanathan, Narosa Publishing House, New Delhi, 2005

2. Quantum Mechanics: B. H. Bransden, Pearson Education, Singapore, 2005

3. Quantum Mechanics: Concepts and Applications. Nouredine Zettili, Jacksonville tate
University, Jacksonville, USA, John Wiley and Sons, Ltd, 2009

4. Physics of Atoms and molecules: B.H. Bransden and C.J. Joachaim. Pearson Education.
Singapore, 2003

5. Fundamentals of Molecular Spectroscopy: C.M. Banwell and M. McCash. McGraw
Hill (U.K. edition).

6. Introduction to Atomic Physics, H. E. White

7. Quantum Mechanics: Schaums Qutlines, Y. Peleg, R. Pnini, E. Zaarur, E. Hecht.
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Class: B.Sc. Third Year
Max. Marks: 42, + (CCE) 7%: = 50

Subject : Physics

Paper 02

Title of Paper : Quantum Mechanics and Spectroscopy

Unit-1: Solid state Physics-1 [15 Lectures]

Crystal Structure and bonding: Crystalline and amorphous solids, Transiational symmetry.
Lattice and basis. Unit cell. Reciprocal lattice. Fundamental types of lattices (Bravias
Lattice). Miller indices Lattice planes. Simple cubic. Face centered cubic. Body centered
cubic lattices. Laue and Bragg's equations. Determination of crystal structure with X-rays, X-
ray spectrometer. lonic, covalent, metallic, van der Waals and hydrogen bonding. Band
theory of solids. Periodic potential and Bloch theorem. Kronig-Penny model (Qualitative).

TIE—1: O arawey Hifwi—1 [15 Lectures]

ool ¥aeTT U 3EuE: heeeia 7 aifireeiid ofl, RIFORYT I9Rfe, e @ amR, 3678
el Yobd SIad, Wadl & difde der @aga dfew), Rer gasie, GE 990 AR
TATER, BAd Divad OATEN, 3= Dfgd oeR Afewd | @9 g 97 B guwee, X-faeal 9
fied & WAl Fid eee, X-fevvr Wagsmd | amafe, 9e-Sared, gricae diveNdrd Ug
BgoE ded | o Ul & fau duve fhgla, amadl fve w@ =i wg ) sifEa-0d dled
(quTeHes faeee) |

Unit-1I: Solid state Physics-2 |15 Lectures]

Lattice structure and properties: Dulong Petit. Einstein and Debye theories ol specific
heats of solids. Elastic and atomic force constants. Dynamics of a chain of similar atoms and
chain of two types of atoms. Optical and acoustic modes. Electrical resistivity. Specific heat
of electron. Wiedemann-Franz law. Hall effect. Response of substances in magnetic field.
dia-, para- and ferromagnetic materials. Classical Langevin theory of dia and paramagnetic
domains. Curie’s law. Weiss® theory of ferromagnetism and ferromagnctic domains.
Discussion of BH hysteresis.

-2 Br e Hifadi—2 [15 Lectures)

fafie I @1 SgAT-Ifee, sEE g BeE fYgla, yeanel g wEitad 99 adis | Ua
yHIfge g fgaenflgs &€ (Chain) & e Iieww, uerla g @@ g, feda
gfeREd, o @ fafte Sun, ggera-wy fam | e wvE, gREer 89 ol @
IR | R, 31 U9 die gRer ued | ufa @ o geer s & Rrewd Rigld ) ®E
@1 forom, ofie g T AT A SmE B T Weiss o fagiay B-H diferear #1 fadem |

ARPAN Digita”ﬁ%ﬁggure Not Verified

Unit-I1T; Semiconductor devices-1 HARDW Eﬁ:?; IJA‘I\‘I{
ap o B.Sc. Third Year Date: 20T A

&
@

QLY

(;33}3@7




Ay

\

(Y

Department of Higher Education, Government of Madhya Pradesh

Under Graduate (UG) Annual Syllabus as Recommended by Centrai Board of Studies
and Approved by Governor of M.P.
(w.e.f. session 2019-2020)
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(2&7fOrF TF 2019-2020 ¥ 9R))

Class: B.Sc. Third Year
Max. Marks: 42% + (CCE) 7% =

Electronic devices: Types of Semiconductors (p and n). Formation of Energy Bands. Energy
level diagram. Conductivity and mobility. Junction formation. Barrier formation in p-n
junction diode. Current flow mechanism in forward and reverse biased diode
(recombination), drift and saturation of drift velocity. Derivation of mathematical equations
for barrier potential, barrier width. Single p-n junction device (physical explanation, current
voltage characteristics and one or two applications). Two terminal devices. Rectification.
Zener diode. Photo diode. Light emitting diode. Solar cell. Three terminal devices. Junction
field effect transistor (JFET). Two junction devices. Transistors as p-n-p and n-p-n. Physical
mechanism of current flow. Characteristics of transistor.

THE—3: sEfaTes gidwai— [15 Lectures|

Foit 9ot BT I, Goll TR BT SR, AFE b YHN (p 9 n), ATadEar e afedierdr, SR
B T, p-n G, SIS # AFT O d1 g7, o 9 vy dER s A aw garE (T
FEAG), S W G AT AN ) [y, W favg @ TR e @ e,
Afrepr =S, Tpd pon B srre (fEn e, aw-fawa afvenetid (TE-g1 amwE),
fg-eiiva gfde, Reew, ov s, BTl SRIE, TaHE Iis Srars, MR 9, B-ediha

gftr, WY &% warg gifewer (JFET), B—wR yReefl, p-n-p @ n-pn FifReR, om-vaE @)
Afaaia ufsw, ez & JFTeTaiF a5 |

Unit-IV: Semiconductor devices-2 |15 Lectures]

Amplifiers (enly bipolar junction transistor). CB. CE and CC configurations. Single stage CE
amplifier (biasing and stabilization circuits), Q-point, equivalent circuit, input impedance.
output impedance, voltage and current gain. Class A, B, C amplifiers (definitions).
RC coupled amplifiers (frequency response). Class B push-pull amplifier. Feedback
amplifiers. Voltage feedback and current feedback. Effect of negative voltage series feedback
on input impedance. Output impedance and gain. Stability, distortion and noise. Principle of
an Oscillator, Barkhausen criterion, Colpitts, RC phase shift oscillators. Basic concepts of
amplitude, frequency and phase modulations and demodulation.

TIR—4: sEfaTeE giaaai-—2 [15 Lectures]

Y (fB—ya @ ¢ifSmes) CB. CE ¥ CC fwn Usd & (@0 CE wdud (@¥=+ d
i aRue), Q fRvg Waged uRuy, Freh g fefa wfdamn, fwg vd amt @m ) @1 ACB.C
yde (afdman), RC gRae waeie (gl sefar am), @B qo-Ua Wais, qAFEe g,
fowg v oy, gATE, e ufdeen wowoTerE fa, sl oiteds, feea wfiEmen od o
wnfic, gl 9 ¥, Sfem w1 foga wen aig-geea @ gites, ®iafie Difers, RC del
faremfy SHerz, smam, amgfa vd Hon ArgauT O WHEE D Yo RO |
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Solid State Physics, N. W. Ash&gﬁ;gﬁﬁsﬁiﬂﬁ.%\%?ﬁ%%warcourt Asia (P) Ltd. 2001

3Tg 08T fawmr, segudenens

FaaE Fst & e arffe wemwn SR s Avsw qEw aepifie @ Aoy
& TSI FENT IR

(TR T 2019-2020 A aTY -

Class: B.Sc. Third Year
Max. Marks: 42 + (CCE) 7, = 50

Unit-V; Nano materials [15 Lectures]

Nanostructures: Introduction to nanotechnology, structure and size dependent properties.
3D, 2D, 1D, OD nanostructure materials and their density of states, Surface and Interface
effects. Modelling of quantum size effect. Synthesis of nanoparticles - Bottom Up and Top
Down approach, Wet Chemical Method. Nanolithography. Metal and Semiconducting
nanomaterials. Essential differences in structural and properties of bulk and nano materials
{qualitative description}. Naturally occurring nano crystals. Applications of nanomaterials.

ELERT A ugref [15 Lectures|

T EREG: A Seerolt @ TRn, W, STBR PRk O 3D, 20, 1D, 0D S weE
yarRl vd I avensll $ B, WA U9 R AS Ui, FICH IMHN 9T &7 Ufawegel, 3%
O BT HEO-AR @ R (@eH o9) Wk FIR @ W (T eee) R T ot AR
A feRETEl (34 gew), uig vd o arddt @ A el (qomers Rieven, BRga (Bulk) @R
T gt Y AREET g N N N ([UeRe Rawen), Wl @y A U o are S e |
T gart & armaET |

References:

I. Introduction to Solid State Physics, C. Kittel, VIII" Edition, John Wiley and Sons, New
York, 2005.

2. Intermediate Quantum theory of Crystalline Solids. A. O. E. Animalu. Prentice—Hall

of India private Limited, New Delhi 1977

Solid State Electronic devices. B. G. Streetman, [l Edition Prentice Hall, India.

Microelectronics, J. Millman and A. Grabel McGraw Hill New York

5. The Physics and Chemistry of Nanosolids: Frank J. Owens, and Charles P. Poole Jr.
Wiley Inter Science, 2008

6. Physics of Low Dimensional Semiconductors: An introduction: J.H. Davies. Cambridge
University Press, U.K.. 1998

7. Electronic fundamentals and applications. J. D. Ryder, Prentice Hall, India.
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Class: B.Sc¢. Third Year
Max. Marks: 50
Subject . Physics
For Regular Students
Practical Sessional Viva Total
25 10 15 50
For Ex—Student
Practical Sesstonal Viva Total
35 00 15 30

List of Practical’s
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Specific resistance and energy gap of a semiconductor.
Study of half wave and full wave rectification.
Characteristics of Zener diode.

Characteristic of a tunnel diode.

Characteristics of JFET.

Characteristic of a transistor.

Study of regulated power supply.

Study of RC coupled amplifiers

Determination of Planck’s constant.

. Determination of e/m using Thomson’s method.
. Determination of e by Millikan’s method.
. Study of spectra of hydrogen and deuterium (Rydberg constant and ratio of masses of

electron to proten).

Absorption spectrum of iodine vapour.

Study of Zeeman eftect for determination of Lande g-factor.

Study of Raman spectrum using laser as an excitation source

To draw B-H curve of ferro-magnetic material with the help of CRO
Hysteresis curve a transformer core.
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Acedmic Year (

There will be Three sections of a Question Paper Section (A} Contains 5 Objective Question of
¥ Mark each Section (B) Contains 5 Short answer type question of 02 Marks each section (c)
contains 5 long answer type question of 06 marks each

1. For Regular students :

Section (A) Object'lve 5 v 25
Questions B L
Section (B) Short Questions i 5 pi 10
Section {C) Main Question | 5 6 30
Total Marks 42.5
2. For Private students:
Section (A) Objective 5 1 5
Questions
Section (B) Short Questions 5 2 10
Section (C) Main Question 5 7 35
Total Marks 50 |
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Class: B.Sc. Third Year
Max. Marks: 42 + (CCE) 7% =50

Subject : Physics

Paper |

Title of Paper : Quantum Mechanics and Spectroscopy

Unit-I: Quantum Mechanics-1 {15 Lecturesj

Particles and Waves: Photoelectric effect. Black body radiation. Compton effect. De
Broglie hypothesis. Wave particle duality. Davisson-Germer experiment. Wave packets.
Concept of phase and group velocity. Two slit experiment with clectrons. Probability. Wave
amplitude and wave functions. Heisenberg's uncertainty principle with illustrations, Basic
postulates and formalism of Schrodinger’s equation. Eigenvalues. Probabilistic interpretation
of wave function. Equation of continuity. Probability current density. Boundary conditions on
the wave function. Normalization of wave function.

TPHIE—1: FqicH Fif®—1 [15 Lectures]

P TG T geer fagd uwa, g five fafeve, wrued w9, S-anmen
ORI, @RU—pv BT, W R gam, a¥ e, o 9 @R 9T @
AMEREN, gAagE &1 fg—Reie wam, wiffedr, ave o @ a9 wed, ETgurert
@ fRaaar 1 Rigla 7 ST, ISR Sfewr a S Hoyd sEuRu |
AT, IR BeAd R AT 900 | G99 Bl 6 FATHRI R |

Unit-11: Quantum Mechanics-2 |15 Lectures|

Time independent Schrodinger equation: One dimensional potential well and barricr.
Boundary conditions. Bound and unbound states. Reflection and transmission coefficients
for a rectangular barrier in one dimension. Explanation of alpha decay. Quantum
phenomenon of tunneling. Free particle in one-dimensional box, eigen functions and eigen
values of a free particle. One-dimensional simple harmonic oscillator, energy eigenvalucs
trom Hermite differential equation, wave function for ground state. Particle in a spherically
symmetric potential. Rigid rotator.

THIS—2 eH FifFd—2 [15 Lectures]
g AR AR e ww-REe gy ey 9 TR, 9w 3, 98 9 sew
JORATY, ATATATHR YRR (I-D) | WG URTHT 0Tk | o873 & Rl YR

B FIEH el | UH—IHm qaw § qq S, g B B T Bl Ud angeE
9| U faim avd arad Sifers, BwIge agdd HEIGRYT ¥ TEe IMFE A, Hel

e

Pty
Uy

ST BT G Wore, el qHHE favd 3 @9, g8 ool | )({ﬁmﬁ}
Unit-111: Atomic Spectroscopy [158ea f,oN]O Verified
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Class: B.Sc. Third Year
Max. Marks: 424 + (CCE) 74 =50

Atoms in electric and magnetic fields: Quantum numbers, Bohr model and selection rules,
Stern-Gerlach experiment, Spin as an intrinsic quantum number. Incompatibility of spin with
classical ideas. Orbital angular momentum. Fine structure. Total angular momentum. Pauyli
exclusion principle. Many particles in one dimensional box. Symmetric and anti-symmetric
wave functions. Atomic shell model. Spectral notations for atomic states. Spin-orbit coupling,
L-S and J-J coupling. Zeeman effect. Continuous and characteristic X-rays. Mossley’s law,

THE—3 URHTO] e IR Y [15 Lectures|

Unit-1V: Molecular Spectroscopy [15 Lectures]

Various types of spectra. Rotational spectra. Intensity of spectral lines and determination of
bond distance of diatomic molecules. Isotope effect.  Vibrational energies of diatomic
molecules. Zero point energy.  Anharmonicity. Morse potential. Raman effect, Stokes and
anti-Stokes lines and their intensity difference. Electronic spectra. Born-Oppenheimer
approximation. Frank-Condon principle, singlet and triplet states. Fluorescence and
phosphorescence.

P-4 IS g i} [15 Lectures]

%FQFTWH%W(W),WW,WWSﬁa%Fﬁwa%me
H@aﬁa@@,wmﬁmW/%—Wﬁmmaﬁmm,m%ﬁGﬁ
Wﬁﬁﬂ&@wﬁh%ﬁwwma@maqﬁ@w@rﬁam
W,Wﬁmm|ﬁmﬁw,%wm,@ﬁa%

Unit-V: Nuclear Physics [15 Lectures| &m\

Basic properties of nucleus: Shape, Size, Mass and Charge of the nucleus. Stability of the
nucleus and Binding energy. Alpha particle spectra — velocity and energy of alpha particles. Digitally
Geiger-Nuttal law. Nature of beta ray spectra. The neutrino, Energy levels and decay ARPA 5t

schemes. Positron emission and electron capture. Selection rules. Beta absorption and range N Qﬁiﬁgwm

of beta particles. Kurie plot. Nuclear reactions, pair production. Q-values and threshold OKI ate:

nuclear reactions. Nuclear reaction cross-sections. Exampies of different types oPIUR li'(rfﬁq _é%‘;_‘;“
6'V‘r/and their characteristics. Compound nucleus. Bohr's postulate of compound nuclea'féﬁAPaé H J o330
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Class: B.Sc. Third Year
Max. Marks: 42Y; + (CCE) 72 = 50

Semi empirical mass formula, Shell model. Liquid drop model. Nuclear fission and fusion
(concepts).

SHE—5 AP Wi [15 Lectures]

WS & ey O Yo AT JERT B B owA B WY b, i
AYAS—TTT B8, MR AeR T0d, JqANdd IO, JRERE T01H, DTS,
TG B Yl O, WG B arpld, weld e qun oveR, FiRe & Wi 1@
Fq Holl, IFH—FT F T 0F FHoll, WER-Ace [AuH, dei-fdeor avimy 6
gafd, <YMl 9l WR UG &7 ugf, deiig S U4 gelded W, aud
(axor) fram, dieT eyl U diel 97 B R, TR ARG, e sfafsa, g
SAEH, Q-AF Td MG G @ <well, TWeE eI w1 e @,
fafrr g ® sfRfpaiel @ Saewer @ fenafte, A @ife, difte
AHBIY AMGHET B e FWHed, FefqagaRlt 3, §9 g5 Asd, DY A,
TWE faEeT 1d Aoo |

References:

1. Quantum Mechanics: V. Devanathan, Narosa Publishing House, New Delhi. 2005

2. Quantum Mechanics: B. H. Bransden, Pearson Education, Singapore, 2005

3. Quantum Mechanics: Concepts and Applications, Nouredine Zettili. Jacksonville tate
University, Jacksonville, USA, John Wiley and Sons. Ltd, 2009

4. Physics of Atoms and molecules: B.11. Bransden and C.J. Joachaim. Pearson Education.
Singapore, 2003

5. Fundamentals of Molecular Spectroscopy: C.M. Banwell and M. McCash, McGraw
Hill (U.K. edition).

6. Introduction to Atomic Physics, H. E. White

7. Quantum Mechanics: Schaums Outlines, Y. Peleg, R. Pnini, E. Zaarur, E. Hecht.
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Department of Higher Education, Government of Madhya Pradesh
Under Graduate (UG) Annual Syllabus as Recommended by Central Board of Studies

and Approved by Governor of M.P.
(w.e.f. session 2019-2020)
Foa frew faemmer, stawEereTe
was Fast F Qe aiffe ggasd i Feads AUSH GaRT HepA e dur AT
¥ [ G@RI AR
(Fe&rforh TF 2019-2020 ¥ oY)

Class: B.S¢. Third Year
Max. Marks: 42% + (CCE) 72 = 50

Subject : Physics

Paper 12

Title of Paper : Quantum Mechanics and Spectroscopy

Unit-1I: Solid state Physics-1 [15 Lectures]

Crystal Structure and bonding: Crystalline and amorphous solids. Translational symmetry.
Lattice and basis. Unit cell. Reciprocal lattice. Fundamental types of lattices (Bravias
Lattice). Miller indices Lattice planes. Simple cubic, Face centered cubic. Body centered
cubic lattices. Laue and Bragg's equations. Determination of crystal structure with X-rays. X-
ray spectrometer. lonic, covalent, metallic, van der Waals and hydrogen bonding. Band
theory of solids. Periodic potential and Bloch theorem. Kronig-Penny mode! (Qualitative).

IHE—1: I ey A1 [15 Lectures]

e, O ud andye: heedy T Al did SN, YeriEvy SHiEfy, Sied T amay, gard
U, HGobd G, FAH @ HfE TER dagd dew), MR gEele, Wee 99| avd
TGN, A Pigd UHTER, 3T BT UGN ool | A g 97 @ FHEee, X-fEeerm 3
el & G oie &Y, X-fEve WdeHard | aTaied, 9E-wded, Uifcdd divgald Qd
gragivg @0 | ad Terel @ fou dvg freta, amadt e wd efta ywa HIFT-T dise
(o fad) |

Unit-11: Solid state Physics-2 |15 Lectures]

Lattice structure and properties: Dulong Petit. Einstein and Debye theories of specific
heats of solids. Elastic and atomic force constants. Dynamics of a chain of similar atoms and
chain of two types of atoms. Optical and acoustic modes. Electrical resistivity. Specific heal
of electron. Wiedemann-Franz law. Hall effect. Response of substances in magnetic field,
dia-, para- and ferromagnetic materials. Classical Langevin theory of dia and paramagnetic
domains. Curie’s law. Weiss' theory of ferromagnetism and ferromagnetic domains.
Discussion of BH hysteresis.

THE—2: o IR Hifda—2 (15 Lectures]

fafiee s @1 sgeiT-aRte, angAcH § Ras fga, yery @ uwHitas 99 Rudid | Ua
wAMgE § Buwaas <1 (Chain) @ Tad THERY, yHeng 4 el R, Qe
yfeRrrea, gelge @ fafie 9w, aEeE-Bw fgW| Bd e, e e A gl @
s feran | ﬁﬁ@%g@%ﬂéiﬁ@mqwmmmmlm@
w1 s, ol gha 79 d@E gREm SR B ol Weiss 31 fIgTa | B-1 Fideadr @ T
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Under Graduate (UG) Annual Syllabus as Recommended by Central Board of Studies
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Iog TIeTT faemmeT, Aegueuema

waE Fa & AU aife qeuEE i FEAA AUSH SIRT AR TUT ACAVRY
¥ U ZERT At

(2YeTforeh FF 2019-2020 ¥ &9

Class: B.Sc. Third Year
Max. Marks: 42%2 + (CCE) 742 =50

Electronic devices: Types of Semiconductors (p and n). Formation of Energy Bands. Energy
level diagram. Conductivity and mobility. Junction formation, Barrier formation in p-n
junction diode. Current flow mechanism in  forward and reverse biased diode
(recombination), drift and saturation of drift velocity. Derivation of mathematical equations
for barrier potential, barrier width. Single p-n junction device {physical explanation, current
voltage characteristics and one or two applications). Two terminal devices. Rectification.
Zener diode. Photo diode. Light emiiting diode. Solar cell. Three terminal devices. Junction
field effect transistor (JFET). Two junction devices. Transistors as p-n-p and n-p-n. Physical
mechanism of current flow. Characteristics of transistor.

THE—3: el gidai—1 |15 Lectures]

ot v BT G Gull IR P SAWE, eiEiEs & TEK (p 9 n), e ik nfdie, @i
mm,p-nﬂ@,mﬁmﬁwmm,mammmﬁwm(ﬁz
W},maﬂaa@maﬂaﬁm,mﬁw$ﬂﬁﬁmwﬂwﬁqﬁ.
TR AT, TFe pon TR srEE (e fadg), gRI—wg afraEore (TH—aT T,
@_mgﬁa,%ww,wm)mm,mmm,wwﬁ-ﬁm
gfts, @ &=y Tifser (JFET), fB—f gfFTal, pnp T n-p-n TifoweR, UR-UaE &
Afam ulka, gifores © Afeeltrs a6 |

Unit-1V: Semiconductor devices-2 [15 Lectures]

Amplifiers (only bipolar junction transistor). CB. CE and CC configurations. Single stage CE
amplifier (biasing and stabilization circuits), Q-point, equivalent circuit, input impedancc,
output impedance, voltage and current gain. Class A, B, C amplifiers (definitions).
RC coupled amplifiers (frequency response). Class B push-pull amplifier. Feedback
amplifiers. Voltage feedback and current feedback. Effect of negative voltage series feedback
on input impedance. Output impedance and gain. Stability. distortion and noise. Principle of
an Oscillator, Barkhausen criterion. Colpitts. RC phase shift oscillators. Basic concepts of
amplitude, frequency and phase modulations and demodulation.

THE—4: arfenerd g2 [15 Lectures]
g (fg—y@ | giftres) CB, CE T CC fan, Uhe WOl (@xo) CE wdged (@ g
@mﬁwuﬁw),Qﬁgm@@qﬁwﬁmﬁaﬁrﬁauﬁw,ﬁw@amwwﬁmac
o (o), RC IfFa wode (gfy s a), T-B 4I-4d yaees, R g,
fawa g e, faH, GRgh ufyanr oy s e Sofy wreds, fartas gitamr Ud @0
wifte, frpfa 7 @ arfers @ Rigrd Ten ad—grgaa @ aite, ®ferfie @z, RC @0
foreerrdy @, oA, AGRY TE ee WA U HYAS S HIEO |
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Solid State Physics, N. W. AshdSft: SN, WPt Warcourt Asia (P) Ltd. 2001
oo flrenr faomer, AeaveRmEd
waw wanAt & Qv aitfes wowra $0T eI FUEH aaT AR TAT HEATA
F TS EERT e
(3Ye7TOEs /1 2019-2020 & 7))

Class: B.Sc. Third Year
Max, Marks: 42%: + (CCE) 72 = 50

Unit-V: Nano materials {15 Lectures]

Nanostructures: Introduction to nanotechnology, structure and size dependent properties.
3D, 2D, 1D, 0D nanostructure materials and their density of states, Surface and Interface
effects. Modelling of quantum size effect. Synthesis of nanoparticies - Bottom Up and Top
Down approach, Wet Chemical Method. Nanolithography. Metal and Semiconducting
nanomaterials. Essential differences in structural and properties of bulk and nano materials
(qualitative description). Naturalty occurring nano crystals. Applications of nanomaterials.

TPIR—5: AT garRt {15 Lectures]

39 e S Eeerl @ uREd, WREA, STHR AR O 3D. 20, 1D, 0D A TR
sered Ud ST RS FT Ted, TGE TS HCRIGE I, FiCH TR UHId P Heuer e
WWW—%GW(WW)WW@%(ﬁﬁ@ﬁ)ﬁf@ﬁjaﬁwﬁ’cﬁﬁﬁ
3 R (R e, g TS e sie) @ S gere (qoree o), R Bulk) SR
e Tarell @) WReE U GO ¥ SR (QUTeRE fawe), SptaE w H orl S A A fheed)
A9y garert @ I |

References:

1. Introduction to Solid State Physics. C. Kittel, V™ Edition, John Wiley and Sons. New
York, 2005.

2. Intermediate Quantum theory of Crystalline Solids, A. O. E. Animalu. Prentice—Hall

of India private Limited, New Dclhi 1977

Solid State Electronic devices, B. G. Streetman, 11 Edition Prentice Hall, India.

Microelectronics, J. Millman and A. Grabel McGraw Hill New York

5. The Physics and Chemistry of Nanosolids: Frank J. Owens, and Charles P. Poole Jr..
Wiley Inter Science, 2008

6. Physics of Low Dimensional Semiconductors: An introduction; J.H. Davies, Cambridge
University Press, U.K., 1998

7. Flectronic fundamentals and applications. J. D. Ryder. Prentice Hall. India.
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Under Graduate (UG) Syllabus as Recommended by Central Board of Studies and
Approved by Governor of ML.P. |
(w.e.f. session 2019-2020) |

s
Department of Higher Education, Government of Madhya Pradesh g -3 @\) l

Feg Rram fawmr, aeavdenmas
TaS FAH & AT ISTFA R HEUTA AUSH GANT I[ATHT TUT AeAwRYy F
TSI SaRT HAled
(Srarforew | 2019-2020 & &)

Class: B.Se, Third Year
Max. Marks: 50

Subject : Physics

For Regular Students

Practical Sessional Viva Total
25 10 15 50
For Ex—-Student

Practical Sessional Viva Total
35 00 15 50

List of Practical’s
Specific resistance and energy gap of a semiconductor.
Study of half wave and full wave rectification.
Characteristics of Zener diode.
Characteristic of a tunnel diode.
Characteristics of JFET.
Characteristic of a transistor.
Study of regutated power supply.
Study of RC coupled amplifiers
Determination of Planck’s constant.
Determination of e/m using Thomson’s method.
. Determination of e by Millikan’s method.
. Study of spectra of hydrogen and deuterium (Rydberg constant and ratio of masses of
electron to proton).
13. Absorption spectrum of 1odine vapour.
14. Study of Zeeman effect for determination of Lande g-factor.
}5. Study of Raman spectrum using laser as an excitation source
16. To draw B-H curve of ferro-magnetic material with the help of CRO
17. Hysteresis curve a transformer core.
8. Hall probe method for measurement of resistivity. Z ,
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Department of Higher Education, Government of Madhya Pradesh

Under Graduate (UG) Annual Syllabus as Recommended by Central Board of Studies and
Approved by Governor of M.P.
(w.c.f. session 2017-2018)

oo fanm T, acaumemas

waw Fast F e i aeaws FRT seaae Avew g@Ry e dun AtawRY &
TSI TART AR

Acedmic Year (_: . L. ! '2013}2018. B B TR
B.Sc I/1I/111

There will be Three sections of a Question Paper Section (A) Contains 5 Objective Question of
¥ Mark each Section {B) Contains 5 Short answer type question of 02 Marks each section {c)
contains 5 long answer type question of 06 marks each

1. For Regular students :

e — iy ——

Section {A) ObjecFlve c v 25
Questions
Section (B) Short Questions 5 2 10
Section (C) Main Question 5 6 30
Total Marks 42.5
2. For Private students :
Section (A) Objec'flve 5 1 5 ‘
Questions |
Section (B) Short Questions 5 2 10 |
Section (C) Main Question 5 ) 7 35 j
i__Totai Marks | | 50 |
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Department of Higher Education, Govt, of M. p,

Scheme of Examination and Syllabus for Annual Exam System

B. Sc./B.A.IYear
Academic Session : 2019-20

Recommended by Central Board of Studies

Paper Number & Title Paper-wise Minimum Internal Minimum

Prac-

of the Paper Maximum Passing Assess- Passing tical
Marks Marks in ment Marks in Passing
Theory Maximum Internal Marks
Marks. Assess-

I- Algebra and Ist term-
Tri gonometry 3 Months)
10
Hnd term-

M- Vector Analysis
and Geometry

(6 Months)

11~ Calculus and
Differential Equations

Section B (1¢ Marks) : This section will contain 5 short answer type questions (each having internaj choice), one
from each unit, with the weightage of 2 marks.

Section C (25 Marks) : This section will contain 5 long answer type questions (each having internaj choice), one
from each unit, with the weightage of 5 marks,

(6 Period Theory + 6 Period Practical)
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Department of Higher Education, Govt. of M.P.

B.Sc./B.A. Annual Examination System wise syllabus

Recommended by Central Board of studies
¥5/Session : 2019-20

Max. Marks/«iforeas 3i® 40

Class/@en B.Sc./B.A.

Year/a¥ ; First/ vem

Subject/fawa ; Mathematics/xfera

Paper /9&usd : First /UerH

Title/<z Algebra and Trigonometry

fromifrd wd Bt

Unit-1 Rank of a matrix, Normal & Echelon form of a matrix, Characteristic equations of
a matrix, Eigen values, Eigen vectors, Linear Independence of row and column
matrix.

SHTR—1 Waﬁaﬁ,w&gmw@ﬁﬁmm,mwaﬁﬂmﬁ@
TERPROT. SR W, SR ey, Ui Ud W SIS P we |

Unit-2 Cayley Hamilton theorem and its use in finding inverse of a matrix, application of
matrix to solve a system of linear (homogenous and non-homogenous) equations,
theorems on consistency and inconsistency of a system of linear equations,
solving linear equations upto three unknowns.

SHE—2 M—%ﬁmqﬁawmmwm(wqdm)mm
ﬁww,mﬂﬁwﬁzﬁﬁﬁaiﬁwa?%ﬁmaﬂmﬁm
FhiERol B e B EIad vd SRATEdl W T, A e IR qh @
W wiiaxvll & & | :

Unit-3 Relation between the roots ‘and coefficients of a general polynomial equation in
one variable, transformation of equations. Reciprocal equations, Descarte’s rule
of signs.

PR3 Ww%w@%ﬁww?w&ﬁw@%%ﬂamawﬂwﬁ
WW,WW,%@'WWW|

Unit-4 Logic- Logical connectives, Truth Tables, Tautology, Contradiction, Logical
Equivalence, Algebra of propositions. Boolean Algebra -definition and
properties,Boolean Functions, switching circuits and its applications, logic gates
and circuits.

Ch

AN | D IO
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SPIE—4 TR 8 WaroTd, Gl RN, JAoon 3R ATEW, difbe e, Areal

T oI | geira Sora— aRuTYT Td I TORH, el Hord, Raae
aRuer T4 ST YA, THgR T4 uRae |

De — Moivre’s theorem and its applications, direct and inverse circular and
hyperbolic functions, expansion of trignometric functions, logarithm of complex
quantities, Gregory’s series, summation of trignometrical series.

3PS5 S_Agad A U4 3@ IUANT, YEl Ud Fobd gl Ud ATt is

T | B Bl @1 fIwR, |ftas Sl @1 agaee, T Sl
rprorfacia Siftrl @1 3 |

Text Books:

1.
2.

3.

4.

5.

S.L. Loney — Plane Trigonometry Part-IL.

K.B. Datta — Matrix and Linear Algebra, Prentice Hall of India Pvt. Ltd., New Delhi
2000.

Chandrika Prasad — A Text Book on Algebra and Theory of Equations, Pothishala Pvt.
Ltd. Allahabad.

C. L. Liu- Elements of Discrete Mathematics(Second Edition), McGraw Hill,
International Edition, Computer Science Series, 1986.

Ay, i) ver el @ g |

Reference Books:

1.
. N. Jocobson- Basic Algebra Vol. I and II, W. H. Freeman.

2
3.
4

/ e .
fhor @ Y i s

H.S. Hall and S.R. Knight- Higher Algebra H.M Publication, 1994.

L. S. Luther and . B. S. Passi- Algebra Vol I and II, Narosa Publishing House.
N. Saran and R. S. Gupta- Analytical Geometry of Three Dimension, Pothishala Pvt. Ltd.
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‘Re.co.mmended by Central Board of studies
a3/ Session - 2019-20

Max. Marks/sfeed 3@ ; 40
Class/@en : B.Sc./B.A.
Year/ad : First /e
Subject/fawd : Mathematics/T
paper /YA : Third /T4 _
Title/<fv® : Vector Analysis and
Geometry
e fagawor v sanfafe
Unit-1 Product of four vectors, Reciprocal vectors, vector differentiation. Gradient,

divergence and curl in cartesian and cylindrical co-ordinates. Higher order

derivatives, vector identities and vector equations.

SHg—1 ar 1 o, IS ﬂﬁﬂmzﬂeﬁﬂ@mﬂm

Wﬁm,www\wmmﬂamm@
afew ANH

Unit-2 Vector Integration, Theorems of Gauss, Green, Stoke (without proof) and

problems based on them. Application t0 geometry, CUrves in space,curvature and
torsion,Serret—Frenet’ s formula.

THE—2 WW,W,%GWW(WW)@' <1 R AR
g | fafy # ,w&ﬁw,m,wm,w,ﬁ \

Unit-3 General equation of second degree, tracing of conics, system of conics, polar
equation of a conic.

Shs—3 @ﬁﬁﬂaﬁzﬁmmﬁwmm@wwmwmw
FHH

Unit-4 Equation of cone with given base, generators of cone, condition for three

mutually perpendicular generators, Right circular cone, equation of cylinder and
its properties.

SHI—4 mmmwmﬁw,s@zﬁw,zﬁﬂwmmﬁ
' q%ﬂﬂ,@éﬁﬂs@,éﬂﬁﬁﬁ?ﬂﬂ&ﬁ?mw|
Unit-3 Cer.ltral conicoids, Paraboloid, ellipsoid, hyperboloid of one and two sheets and
their properties.

—5 WW,W&W%W%W,@W,@%W@W
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Department of Higher Education, Govt. of M.P.
B.Sc./B.A. Annual Examination System wise syllabus
Recommended by Central Board of studies
94 / Session : 2019-20

Max. Marks/sifreas sie : 40

Class/er : B.Sc./B.A.

Year/as | . First/ wem |

Subject/fawy : Mathematics/afora

Paper /93us : Second / fgoha

Title/=hv® ; Calculus and Differential
Equations

Bl UG ABA FHIHNT

Unit-1 Successive differentiation, Leibnitz theorem, Maclaurin’s and Taylor’s series
expansions, Asymptotes.

SPTS—1 STRICR Jqhel, a-Ial YR, HFlRE U SoR S0 § TaedR | -a=agl |

Unit-2 Curvature, tests for concavity and convexity, points of inflexion, multiple points,

tracing of curves in cartesian and polar coordinates. :

3PIR—2 IBdl, I Td Igderdl & &Y, Afd UREd favg, dgfewg, bAd od
gdra et # am! BT AR |

Unit-3 Integration of transcendental functions, Definite Integrals, Reduction formulae,

Quadrature, Rectification.

SHE—3 IS Beldl BT FHIGeM, MREd AHdhod, GaFAH 3, e d
AqH A |

Unit-4 Linear differential equations and equations reducible to the linear form, Exact
differential equations, first order and higher degree equations solvable for x, y

and p, Clairaut’s equation and singular solutions, geometrical meaning of a

differential equation, Orthogonal trajectories.




PR WRqp TaFe FHERUl Ud INad e § FAMT faH FHIGRY,  AATTA
sramd e, X, y Td p # & B AN YoM Bife Ud SoA R el
TRET, TR BT AT R R 5 | ade WY B SR ek,
e wofr | |

Unit-5 Linear differential equation with constant coefficients, Homogeneous linear

ordinary differential equations, Linear differential equations of second order,
transformation of equations by changing the dependent variable/ independent
variable, method of variation of parameters.

SHR—5 IR T A WEH  Aghd GAERY,  GER e HEI  $ahd
ThEre d @ & Wad oaed GHERY, WA W/ WAA W B
qRad gRT FHI@RC BT BuaRel, Urae faeRer fafy |

Text Books:

1. Gorakh Prasad- Differential Calculus, Pothishala Private Ltd., Allahabad.

2. Gorakh Prasad- Integral Calculus, Pothishala Private Ltd., Allahabad.

3. D. A. Murray- Introductory Course in Differential Equations, Orient Longman (India)
1967. |

4. TSy R Ty B B YRS |

Reference Books:

1. G.F. Simmons- Differential Equations, Tata McGraw Hill, 1972.

2. E. A. Codington- An Introduction to ordinary differential Equation, Prentice Hall of
India, 1961.

3. H. T. H. Piaggio- Elementary Treatise on Differential Equations and their Application,
C. B.S. Publisher & Distributors, Delhi, 1985.

4. S.G. Deo- Differential Equations, Narosa Publishing House.

5. N. Piskunov — Differential and Integral Calculus, Peace Publishers, Moscow. [\\%
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Department of Higher Education, Govt. of M.P.
B.Sc./B.A. Annual Examination System wise syllabus
Recommended by Central Board of studies
a3 / Session : 2019-20

Max. Marks/sfereas sie : 40
Class/azr ) B.Sc./B.A.
Year/qs ) First /gem
Subject/ffvz ; Mathematics/«fr
Paper /9eu= : Third /gd
Title/«hiw : Vector Analysis and
Geometry
e Reeryer vd =y
Unit-1 Product of four vectors, Reciprocal vectors, vector differentiation. Gradient,

divergence and curl in cartesian and cylindrical co-ordinates. Higher order
derivatives, vector identities and vector equations. ,
ShIS—1 AR WiCAW BT UM, GahA  WAfeW, WY Aabod, PRAE U@ ITTIR
el # I¥de, Sraver Td @l | ST P s, Wiy wMER Ud
afeer |Hievor |

Unit-2 Vector Integration, Theorems of Gauss, Green, Stoke (without proof) and
problems based on them. Application to geometry, curves in space,curvature and
torsion,Serret-Frenet’s formula.

$HE—2 |iee FHIber, T, T (G ikl W7 (&7 Suuid ) 99 39 W) aneRg
YR | SRR H Srera, Wi § aw, awdr, gd wRrs, dReBIe 97 |

Unit-3 General equation of second degree, tracing of conics, system of conics, polar
equation of a conic.

SHE—3 @?ﬂaamzkwwﬂmwemﬁhmafﬁwwﬁmwmgﬁﬁu
FHIBRIT

Unit-4 Equation of cone with given base, generators of cone, condition for three
mutually perpendicular generators, Right circular cone, equation of cylinder and
its properties. |

SPIs—4 %QWWWQTEQWWW,WQEEW,@HWWW@
afee, Srgaia o, I BT FHE AR gad |

Unit-5 Central conicoids, Paraboloid, ellipsoid, hyperboloid of one and two sheets and
their properties.

TPIR—5 DY VDY, T 3R g TO10 & WRaerldl, Seqerl, HAIRaAas 07 S8

A[OTER |
PRI
Text Books:, 5 G\')/O\C' \ (O AY
@}\Wﬂ ) CDY ¢ " V Si e Np Verified

AR 3




I. N. Saran and S. N. Nigam- Introduction to Vector Analysis, Pothishala Pvt. Ltd.
Allahabad.

2. Gorakh Prasad and H. C. Gupta-Text Book on Coordinate Geometry, Pothishala Pvt. Ltd.
Allahabad.

3. N. Saran and R.S. Gupta- Analytical Geometry of Three Dimension, Pothishala
Pvt. Ltd. Allahabad (Unit IV).

Reference Books:

1. R.J. T. Bell- Elementary Treatise on Coordinate Geometry of Three Dimensions,
Macmillan India Ltd., 1994(Unit-V).

2. Murray R. Spiegel-Theory and Problems of Advance Calculus, Schaum Publishing

Company, New York.

Murray R.Spiegel-Vector Analysis, Schaum Publishing Company, New York.

Shanti Narayan-A Text Book of Vector Calculus, S. Chand & Co., New Delhi.

Shanti Narayan- A Text Book of Vector Algebra, S. Chand & Co., New Delhi.

S. L. Loney-The Elements of Coordinate Geometry, Macmillan and Company, London.

P. K. Jain and Khalil Ahmad- A text book of Analytical Geometry of Two Dimensions,

Macmillan Indian Ltd., 1994

8. P.K. Jain and Khalil Ahmad- A text book of Analytical Geometry of Three Dimensions,
Willey Eastern Ltd., 1999.
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Department Of Higher Education, Govt. of M. P.

Scheme of Examination and Syllabus for Annual Exam System

B. Sc./B.A. Il Year
Academic Session: 2020-2021

Recommended by Central Board of Studies

Paper Number & Title | Paper-wise | Total Minimum Internal Minimum Prac- | Prac- Total
of the Paper Maximum | Theory | Passing Assess- Passing tical tical
Marks Marks Marks in ment Marks in Maxi- | Passing
Theory Maximum | Internal mum Marks
Marks. Assess- Marks
ment

1- Abstract Algebra 40 Ist term-
I1- Advanced 40 & Mlo(;’ths)
calculus 120 40 Iind term- 10 150
II- Differential (6 Months)
Equations 40 20

Total=30

Note : There will be three sections in each paper. All questions from each section will be compulsory.

Section A (5 Marks) :This section will contain 5 objective type questions, one from each unit, with the weightage of

1 mark.

Section B (10 Marks) : This section will contain 5 short answer type questions (each having internal choice), one

from each unit, with the weightage of 2 marks.

Section C (25 Marks) : This section will contain 5 long answer type questions (each having internal choice), one

from each unit, with the weightage of 5 marks.

There should be 12 teaching periods per week for Mathematics like other Science Subjects

(6 Period Theory + 6 Period Practical)
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Department of Higher Education, Govt. of M.P.
B.Sc./B.A. Annual Examination System wise syllabus
Recommended by Central Board of studies
m/Sessmn 2020-21

Max. Marks/afraa siw ; 40

Class/en ; B.Sc./B.A.

Year/a§ ; Second /e

Subject/faw : Mathematics/nfore

Paper /9eux : First/gem

Title/=hds ; Abstract Algebra

3rqd ST

Unit-1 Definition and basic properties of groups, subgroups, subgroups generated by a

subset, Cyclic groups and simple properties.
SHIE—1 TE B URHIYT Td WA WV, SUHE, SUNHed W ol SUGHE, a9
W T4 A 9o

Unit-2 .Coset decomposition, Lagrange’s theorem and its corollaries including Fermat’s

theorem, Normal subgroups. Quotient groups.
SHIR—2 HEATead fRIGH, Ui W UE SEd SUMRa WAl TR, SN SO,
T |E |

Unit-3 Homomorphism and Isomorphism of groups, Fundamental theorem of

homomorphism. Transformation and Permutation group, S, (various subgroups

of Sp, n<5 to be studied), Cayley’s theorem.

SHIE—3 TYEl B ARG T4 JATPIRGT, FHGIRAT &I qerdd 994, SUFRY Qd
AT L Su(Sn @ A= SuwE, Wafoud & fb n<s), dell Wiy |

Unit-4 Group Automorphism, Inner Automorphism, group of Automorphisms,

Conjugacy relation and Centraliser, Normaliser, Counting principle and class
equation of a finite group, Cauchy’s theorem for finite abelian groups and non-
abelian groups.

ghrE—4 TIE WHIRAT, I APIRG], WRIRA@ bl Aqe, Ggrad] @dg AR
SRIGHRD, TS, T Fgid vd R w98 &1 o wdiexor | oRfvd
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3MTdell T F—3deN Y8 @ ford BIeN &7 Uiy |

Unit-5 Definition and basic properties of rings, Ring homomorphism, subrings, Ideals
and Quotient rings, Polynomial rings & its properties, Integral domain, Principal
ideal domains,Euclidean domains and unique factorization domains, Field and

quotient field.

TPIE—5 T Bl gRATET U T YTV, T HHIDINRGT, SYGer, TOTSTaell g [T
getd,  qgUT e Vd SHP W, QBRI FieT | e qorrac gid, qeeiieas
i U Sfgefia [orETSiany wid, &5 vd R aF |

Text Books:

1. 1. N. Herstein-Topics in Algebra,Wiley Eastern Ltd. New Delhi. 1977,
2. PB Bhattacharya, S. K. Jain and S R Nagpaul-Basic Abstract Algebra, Wiley Eastern,
New Delhi, 1997

3. WEYRY R Teer rpral & qES |

Reference Books:

1. Shantinarayan-A text Book of Modern Abstract Algebra, S.Chand and Company, New
Delhi.

2. Surjeet Singh- A Text Book of Modern Algebra.

3. N.Jacobson- Basic Algebra, Vol. I and II, W. H. Freeman.

4. LS. Lutherand I. B. S. Passi- Algebra., Vol I and II, Narosa Publishing House.
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Department of Higher Education, Govt. of M.P.
B.Sc./B.A. Annual Examination System wise syllabus
Recommended by Central Board of studies
* w= / Session : 2020-21
Max. Marks/sifraas sic ;

: 40
Class/@an : B.Sc./B.A.
Year/qs : Second/ fzdw
Subject/favy : Mathematics/«fra
Paper /9eu= , : Second/fgd
Title/ss : Advanced calculus

JTd bl

Unit-1 Definition of a sequence, Theorems on limits of sequences, indeterminate forms.

Bounded and monotonic sequences. Cauchy’s convergence criterion, series of non-
negative terms, comparison test, Cauchy’s intergral test, Cauchy’s root test, ratio
tests, Raabe’s tests, logarithmic tests, Alternating series. Leibnitz’s test, Absolute
and conditional convergence, absolute and conditional convergence of series of real
and complex terms, rearrangement of series.

SHE—1 SHA D URHINT, g B AT W U, ARG wU, UReg U9 THET
Wﬁw,ﬁ?ﬁiﬁrﬂﬂﬁﬁwﬂmﬁﬁﬁwﬂéﬁaﬂﬁﬁwm
TET, ThrR Ao, ol wheror, fRYer vd g siftarer, anafie o
AfFs qeT B AR @1 ARV vd gl st |

Unit-2 Continuity of functions of single variable, sequential continuity. Properties of

continuous functions. Uniform continuity, chain rule of differentiability, Mean value
theorems and their geometrical interpretations. Darboux’s intermediate value

theorem for derivatives.

P2 A (TP TR BoH), JPpaod AT, Fad boHl & JUed, TP GHE |,
JIBAATT BT Gl TR, FLHE W UG S1epT SATAN 31f, aradpelt & forw
STY, BT W A YA |

Unit-3 Limit and continuity of functions of two variables, Partial differentiation, Change of

variables, Euler’s theorem on homogeneous functions, Taylor’s theorem for

)\W// 4%‘\ 1 MJ'%% nature Not Verified
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functions of two variables, Jacobians.

SPE—3 aﬁaﬁzﬁmaﬁ@mwwmmaﬁmqﬁaﬁw

Wﬁwmmm,ﬁaﬁa§wﬁfa%%mémzmuﬁaﬁﬁﬁam

Unit-4 Envelopes, Evolutes, Maxima and Minima of functions of two variables, Lagrange’s

multiplier method, Beta and Gamma Functions.

ThIS—4 3TN, Diol, & ORI B Bl BT S1eAS 4 (TS, oRITor B oy FY A,

ST Td T el |

Unit-5 Double and triple integrals, volumes and surfaces of solids of revolution Dirichlet’s

integrals, change of order of integration in double integrals.

ShIE—5 @E@%W,W$ﬁwﬁﬂﬁﬁm®w,@mw,

6% TP & B9 &7 gRad= |

Text Books:

1.
2.
3.

4.

R. R. Goldbeg -Real Analysis, Oxford& I.B.H. Publishing co., New Delhi
Gorakh Prasad- Differential Calculus, Pothishala Pvt. Ltd. Allahabad.
Gorakh Prasad- Integral Calculus, Pothishala Pvt. Ltd. Allahabad

TAYRY e T AHIEH P R |

Reference Books:

1.
2.
3.

@Wﬂ
(Dr. Geeta Modi)

Gabriel Klaumber- Mathematical Analysis, Marcel Dekkar, Inc. NewYork, 1975

T. M. Apostol- Mathematical Analysis, Narosa Publishing House, New Delhi, 1985

D. Soma Sundaram and B. Choudhary- A first Course in mathematical Analysis, Narosa
Publishing, House, New Delhi, 1997.

Murray R. Spiegel- Theory and problems of advance Calculus, Schauma Publishing Co.,
New York

O. E. Stanaitis- An Introduction to Sequences, Series and improper Integrals.
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DT AT AUSA gRT IR
Department of Higher Education, Govt. of M.P.
B.Sc./B.A. Annual Examination System wise syllabus
Recommended by Central Board of studies
a4/ Sessmn 2020-21

Max. Marks/sfeaa sie : 40
Class/zen : B.Sc./B.A.
Year/qs : Second / fgd
Subject/fvg : Mathematics/=fora
Paper /e ux : Third/gd@
Title/<h¥s : Differential Equations
qHA FHIHIIT
Unit-1 Series solutions of differential equations, Power series method, Bessel’s and

Legendre’s equations, Bessel’s and Legendre’s functions and their properties-
recurrence and generating function. Orthogonality of functions.

SPHIS—1 AP FHNHRI BT AN g, w1 AN AN 991 Td ololng THIeRU, oo Tg
orolms el U4 S99 UM, YRGS UG S o, Held &) aATfeaaar |

Unit-2 Laplace Transformation, Linearity of the Laplace transformation, Existence theorem
for Laplace transforms, Laplace transforms of derivatives and integrals, Shifting

theorems, Differentiation and integration of transforms.

FhIe—2 AT BUTARYT, ATIT BUTARUT &l IRIPdl, dIellg BN b U e

YN | AFBerell Ud FHIGA] BT AN BUMERYI, WFIGR UHY, SUiaRON T

JAFAA UG HHIHA |

Unit-3 Inverse Laplace transforms, Convolution theorem, Application of Laplace
transformation for solving initial value problems of second order linear differential
equations with constant coefficients.

IHIE—3 gfoeA e BUTaRyl, Haerd Yod, URME 919 GHRI68T & v gdig Bl &
3R Uil Aied Wb gbel THERV B T FIA H A SUCRON b
SFFHA |

Unit-4 Partial differential equations of the first order, Lagrange’s solution, Some special

types of equations which can be solved easily by methods other than the general

method, Charpit’s general method.

5 M e %ﬁ
><L C—€ bmn \/«deo) c%ff:m y
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SHE—4 YA BifC & 3MRD adhel FHIERYT, AUTS] [, [ARNE GBR B Aadmel THBRI
@7 s A & AfRed o Y g1 WRatdr @ g, arfie 3 aue ARy |

Unit-5 Partial differential equations of second and higher orders, Classification of partial

differential equations of second order, Homogeneous and non-homogeneous
equations with constant coefficients, Partial differential equations reducible to
equations with constant coefficients, equation of vibrating string, heat equation
Laplace’s equation and their solutions.

P15 fgda 0 S=a @ic & iR sama aWaxy, fga ®ie & oiRe 3add
A Y SRE A FHERY, HUNT SN BT FHDRY, IS FHGRO, e
FHIBROT Ud §7d & |

Text Book:

1. Sharma and Gupta- Integral Transform, Pragati, Prakashan Meerut.

2. Sharma and Gupta- Differential Equation, Pragati, Prakashan Meerut.

3. Raysinghania- Differential Equation, S. Chand & Company, New Delhi.
4

. HEAYQY Rl UeeT AFHIEH B A |

Reference Book:

1. D. A. Murray - Introduétory course in differential equation, Orient Longman, India, 1967

2. G.F. Simnons - Differntial Equations, Tata Mcgraw Hill, 1972.

3. E.A. Codington - An introduction to Ordinary differential equations, Prentice Hall of
India, 1961

4. H.T. H. Piaggio — Elementary Treatise on Differential equations and their applications,
C. B. S. Publisher and Distributors, Delhi, 1985.

5. E.D. Rainville = Special Fungtions, The Macmillan Company, New York.
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Department Of Higher Education, Govt. of M. P.

Scheme of Examination and Syllabus for Annual Exam System

B. Sc./B.A. lll Year

Academic Session: 2021-2022

Recommended by Central Board of Studies

Paper Number & Title | Paper-wise | Total Minimum Internal Minimum Prac- Prac- Total
of the Paper Maximum | Theory | Passing Assess- Passing tical tical
Marks Marks Marks in ment Marks in Maxi- | Passing
' Theory Maximum | Internal mum Marks
Marks. Assess- Marks
ment
I- Linear Algebra Ist term-
And Numerical 40 (3 Months)
Analysis 120 410 I d1 ? 10 150
nd term- - -

ll-Realand ~ 40 (6 Months)
Complex Analysis 20
II- Optional Paper* 40 Total=30

*II A Statistical methods, HI B- Discrete Mathematics, III C- Mechanics, III D Mathematical Modelling,
IIT1 E- Financial Mathematics 111 F ~Computer and Linear Programming.

(Optional Paper should be different from main subject.)

Note : There will be three sections in each paper. All questions from each section will be compulsory.

Section A (5 Marks) :This section will contain 5 objective type questions, one from each unit, with the weightage of

1 mark.

Section B (10 Marks) : This section will contain § short answer type questions (each having internal choice), one

from each unit, with the weightage of 2 marks.

Section C (25 Marks) : This section will contain 5 long answer type questions (each having internal choice), one

from each unit, with the weightage of 5 marks.

There should be 12 teaching periods per week for Mathematics like other Science subjects

(6 Period Theory + 6 Period Practical)
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Huad /o wems & o e uder gl & AR UegSEH
BT I AvSS g IR
Department of Higher Education, Govt. of M.P.
B.Sc./B.A. Annual Examination System wise syllabus
Recommended by Central Board of studies
NEV Sessmn 2021-22

Max. Marks/sforaa sie : 40

Class/@en : B.Sc./B.A.

Year/a$ : Third/ g

Subject/fawy : Mathematics/mfor

Paper /U= : First /9erq

Title/<fs : Linear Algebra And Numerical
Analysis
R orG vd dEsd fageivo

Note;- Scientific Calculator will be allowed in the examination of this paper.

Ae— 9 Y = B aden § aEefhes daagaer & START B A B

Unit-1 Definition and examples of Vector spaces, subspaces, sum and direct sum of
subspaces, Linear span, Linear dependence, independence and their basic
properties, Basis, Existence Theorem for basis, Extension Theorem, Invariance of
the number of elements of a basis, Dimension, Finite dimensional vector spaces,
Existence of complementary subspaces of a subspace of a finite dimensional
vector space, Dimension of sum of subspaces, Quotient space and its dimension.

SHE—1 Hieer GAfRE B URMINT U9 SarERv], SUSHfe, SUNARCedl &1 I U9 yode
AT, e gy, Rgw w1, Td=AT T I Yo UEH, YR, AR DI
uRfta faia afee gafedl, oRfta i it @afe & Suaafe & e
IuHfte &1 3Rkdw, SuaHedl & anT &1 fawr, fweT wafe vg S9! fam |

Unit-2 Linear transformations and their representation as matrices, Algebra of linear

transformations, Rank-Nullity theorem, change of basis, dual space, bi-dual space
and natural isomorphism, adjoint of a linear transformation, eigen values and
eigen vectors of a linear transformation, Diagonalisation, Bilinear,Quadratic and

Hermitian forms.

SHE—2 g wUERY UG SABT AT euvT, IRGH WACREN &1 a0, ST
TIAT W, IMUR & gRadH, 87 v, REa wafe vd wefae geamsia,
faeuifevor, fgueard, feam vd &fifdg e

Unit-3 Inner Product Space- Cauchy-Schwartz inequality, orthogonal vectors, orthogonal
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complements, orthonormal sets and bases,Bessel’s  inequality for finite
dimensional spaces. Gram-Schmidt orthogonalization process.

SHE—3 mwﬂﬂ&—aﬁ?ﬁmﬁmﬁﬂm?ﬁﬁrﬂ,wﬁiﬁw,m
WWWWWWW%@W@WWW
erifear UshH |

Unit-4 Solution of Equations : Bisection, Secant, Regula Falsi,Newton’s Methods. Roots
of second degree polynomial equations.

Interpolation: Lagrange interpolation, Divided differences, Interpolation formula
using Differences. Numerical Quadrature. Newton- Cote’s formulae. Gauss
Quadrature formulae '
W%W—@—Wﬁ@,ﬁqﬁﬁﬁ,mmﬁﬁqﬁﬁ&
Wm%wm$w|ﬁwmm,ﬁmﬁﬁw,
w%eﬂmﬁaﬁmﬁﬁamﬂwaﬂmﬁ:{;ﬁm? LS
gapad A |
Linear equations direct methods for solving systems of linear equations (Gauss
elimination, LU decomposition, Cholesky decomposition), Iterative methods
(Jacobi, Gauss- Seidel reduction methods). Ordinary differential equations : Euler
method, Single step method, Runge-Kutta’s method, Multistep methods, Milne
Simpson method. Methods based on Numerical integration, methods based on
numerical differentiation.

SRad TRV, D FHEN

Ay, Te—y fader, Eere faais), gRIgen
ﬁa@aﬁﬁ),wmmzmﬁmmwﬁﬁ,w@a
W,WW,W—WW,WWWWW
@mﬂfﬁmmmﬁaﬁ@?ﬁl

Text Books:-
1. K.B. Datta- Matrix and Linear Algebra,Pretice hall of India Pvt. Ltd. New Delhi,2000.
2. S.S. Sastry- Introductory Methods of Numerical Analysis, PHI Learning Pvt. Ltd.

Reference Books:
1. K. Hoffiman and R. Kunze- Linear Algebra, o™ Edition, Prentice Hall Englewood Cliffs,

New Jersey, 1971.

2. S. K. jain, A Gunawardena & P. B. Bhattacharya- Basic Linear Algebra with MATLAB
Key College Publishing(Springer- Verlag) 2001

3. S. Kumarsaran- Linear Algebra, A Bermetric Approac Prentice- Hall of India,200

4. Balaguruswamy- Numeric thods, Tata Mc Graw Hill Publication, New Yark.
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Department of Higher Education, Gov’g. of M.P.
B.Sc./B.A. Annual Examination System wis€ syllabus

Recommended by Central Board of studies
o= / Session ! 2021-22

Max. Marks/sifrea i : 40
Class/@an : B.Sc./B.A.
Year/ad ; Third/ J
Subject/fawa : Mathematics/TfoTd
Paper /9&TuA : Third Optional-A / GRIDANE:Z N

Title/<i=

Statistical methods/ﬂwa faferat

Note;- Simple Calculator will be allowed in the examination of this paper.

Ae— wmwaﬁmﬁwﬁaﬁ@aa%maﬁﬁqﬁr%l

anit-l

Frequency distribution- Measures of central tendency, Mean, Median, Mode,
G.M, H.M, Partition values, Measures of dispersion- Range, Interquartile range,

Mean deviation, Standard deviation, Moments, Skewness and kurtosis.

mm—mmﬁwmmwwmm
e | RO A, ST B AU-TRE, g W, A faEe,
o fraerd, argef, IR 3R {padv |

Unit-2

Probablity- Event, Sample space, Probablity of an event, Addition and
multiplication theorems, Baye’s theorem, Continuous probablity- probablity
density function and its applications for finding the mean, mode, median and
standard deviation of various continuous probablity distributions. Mathematical

expectation, Expectation of sum and product of random variables, Moment
generating function.

ShIE—2

TRIGd— el ey ARe fhdl "ol & Wiiidbdl, WAGAr & am ud
O Y, O HT UHY, A WRdd], Wi BN e Ud fafd= Hadq
T deel B ford e, ager, AR ST R ¥ g g, T
YATeN, AGfe® T B ANT Y4 U B T g, meel Wi wer |

Unit-3

Theoretical distribution- Binomial, Poisson, rectangulars and exponential

distributions, their properties and uses.




Curve fitting, cO

Methods of least squares,
multiple correlatlons (upto three vanables only)

Sampling- Sampling of large samples, Null and alternative hypothesis, Errors of

first and second kinds, Level of significance, Critical region, Tests of significance

based on chi-square,t.F and Z-statistics.

Fré—a, Tome IR WD

R amEnRa amefedr  aXEv |

Text Books:

1. H. C. Saxena and J. N. Kapoor, Mathematical Statistics, S. Chand and Company.
2. M.Ray_ Statistical Methods.
3. wy R v sr@ed B THS |
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Department of Higher Education, Govt. of M.P.
B.Sc./B.A. Annual Examination System wise syllabus
Recommended by Central Board of studies
ﬂa/Sessmn 2021-22

Max. Marks/sifrem e : 40

Class/er : B.Sc./B.A.

Year/as ; Third / g

Subject/fava : Mathematics/«fra

Paper /Wgus : Second /fgaa

Title/shs® : Real and Complex Analysis

qr&Ifd® T afasr fAgreyor

Unit-1 Riemann integral, Integrability of continuous and monotonic functions. The
fundamental theorem of integral calculus. Mean value theorems of integral
calculus, Partial derivatives and differentiability of real-valued functions of two
variables. Schwarz’s and Young’s theorem. Implicit function theorem.

ShIg—1 WHE FHIGE, WA Ud UHERE BAR B GAIBAIAd], AHlbe BT JAqd
T, HAIheM! B UM U, ) X @ aRdfde "M Gel @ aNifde
aPBAS] T4 Iy, WMol & I & YA, IRTE Bold T3 |

Unit-2 Improper integrals and their convergence, Comparisn tests, Abel’s and Dirichlet’s
tests. Frullani’s integral as a function of a parameter. Continuity, derivability and
integrability of an integral of a function of a parameter.  Fourier series of half
and full intervals.

SPIE—2 I IS Ud TP AMMEROT, ol UG, el UG feRdel HT e,
WA Bl & U H GAT TGS, A, b UHd B b D AHIHE
ATHANIT T FHIGB 1A, 3G U4 gof Sfavrall 3 wIRax 9o |

Unit-3 Definition and examples of metric spaces. Nieghbourhoods. Limit points. Interior
points. Open and closed sets. Closure and interior . Boundary points. Subspace of
metric space, Cauchy sequences, Completeness, Cantor’s intersection theorem,
Contraction principle, Real number as a complete ordered field. Dense subsets.
Baire Category theorem. Separable, second countable and first countable spaces,
Continuous functions, Uniform continuity, Properties of continuous fuctions on
compact sets.

PR3 R Al B uRHeT Td SarerT, EEE, W R, sfaRe fag, faga ud
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Unit-4 Continuity and differentiability of complex functions. Analytic functions.
Cauchy-Reimann equations. Harmonic functions, Cauchy’s Theorem, Cauchy’s
Integral formula.

SHE—4 ﬂﬁwmﬁaﬁmsﬁ?am:ﬂamﬁﬁéﬁzﬁw,ﬁ?ﬁ—w
W,sﬁﬁmw,mmwmmw|

Unit-5 Power series representation of an analytical function, Taylor’s series, Laurant’s
series, Singularities, Cauchy’s Residue Theorem, Contour Integratrion.

SPR—5 mﬁvﬁﬁﬁﬁﬁzﬁwmww&ﬁvﬁﬁ?ﬁmﬁ factetorar
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Text Books:
1. Mathematical analysis by S. C. Malik and Savita Arora, New Age Publication, Delhi.
2. G.F. Simmons — Introduction to Topology and Modern Analysis, Mc Graw Hill, New
York 1963
3. L. V. Alhfors, complex Analysis Mc Graw Hill, New York
4. Ay f= Ty el B g |

Recommend Books
1. Walter Rudin- Real and Comples Analysis, Mc Graw Hill, New York
2. Ponnuswamy- Complex Analysis, Narosa Publication, New Delhi.
3. R. V. Churchill & J.W. Brown, Complex Variables andApplication, 5™ Edition, Mc Graw

Hill, New York, 1990
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Department of Higher Education, Govt. of M.P.
B.Sc./B.A. Annual Examination System wise syllabus

Recommended by Central Board of studies
a7/ Session : 2021-22

Max. Marks/sieam s : 40

Class/@en ) B.S¢./B.A.

Year/a§ : Third/ g

Subject/fava : Mathematics/Trer

Paper /veAu= : Thir¢l Optional-A /a1 Tfed—1
Title/sis . Stati‘ﬁtical methods/FTRIA fafdrar

Note;- Simple Calculator will be allowed in the examination of this paper.

- T W 9 B TET F R Serleey S I B Iy |

Unit-1

Frequency distribution- Measures of central tendency, Mean, Median, Mode,

G.M, H.M, Partition values, Measures of| dispersion- Range, Interquartile range,

Mean deviation, Standard deviation, Moments, Skewness and kurtosis.

IMgRT gei—d=1a YgRT @ A, Ay, !Hﬁﬁmm gD, UGk A, EXIcHD
e | et A, fEaer @ Au-w, sraeqele W, o e,
e fawrer, smeel, I &R Haadr|

Unit-2

Probablity- Event, Sample space, Prdbablity of an event, Addition and
multiplication theorems, Baye’s theorem, Continuous probablity- probablity
density function and its apphcatlons for finding the mean, mode, median and
standard deviation of various continuous| probablity distributions. Mathematical
expectation, Expectation of sum and product of random variables, Moment
generating function.

Rea— ", uiiesl wafe 5l o1 @ wikiear, wiidear & 4T U4
WIRSAT del & for) Area, sgae, ARawr T Bxe § gD IREa, A
JITR, ATGfesdh oRI & AT d O B (TR gemen, argefl S we |

Unit-3

Theoretical distribution- Binomial, Pojsson, rectangulars and exponential

distributions, their properties and uses.
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Unit-4 Methods of least squares, Curve fitting, co-relation and regression, partial and
multiple correlations (upto three variables only).

SPIS—4 T M, TBT BT AT, TeweT Td TABE, A Ud 9 gy
(Paer T =RY ) |

Unit-5 Sampling- Sampling of large samples, Null and alternative hypothesis, Errors of
first and second kinds, Level of significance, Critical region, Tests of significance
based on chi-square,t,F and Z-statistics.

SHE—5 U~ gg< glaea &1 hraa, ¥ U4 dbfedds UREGeyT YW v
fediia ymR @1 e, wrefear w), wife &, sr—af v 3R Ailkers
U TR refehar  udieror |

Text Books:

1. H. C. Saxena and J. N. Kapoor, Mathematical Statistics, S. Chand and Company.

2. M.Ray_ Statistical Methods.
3. Wy R U st & gy |
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Department of Higher Education, Govt. of M.P.
B.Sc./B.A. Annual Examination System wise syllabus
Recommended by Central Board of studies
¥ / Session : 2021-22

Max. Marks/«fea siw : 40

Class/@en : B.Sc./B.A.

Year/as : Third/a

Subject/fwa : Mathematics/ T

Paper /99 : Third Optional-B / q?ﬂ?] uRed—dl
Title/<® : Discrete Mathematics/ fafdaa rorg
Unit-1 Boolean functions-disjunctive & cunjunctive normal forms (canonical & dual

canonical), Bool’s expansion theorem, Relations- Binary relation, Inverse
relation, Composite relation, Equivalence relation, Equivalence classes & its
properties Partition of a set.

SHIR—1 Ww—ﬁmﬁﬂwmmw@ﬁﬁw@@;ﬁ
Sfied), o @7 AR T | Heu- fgER e, yfem ey, FAfoa ey,
qeudT W, goudT o T Swa o e, WHead ST e |

Unit-2 Partial order relation, Partially ordered sets, totally ordered sets, Hasse diagram,
maximal and minimal element, first and last element Lattice- definition and
examples, dual lattice, bounded lattice, distributive lattice, complemented lattice.

—2 ST A G4y, S Bhd wed, Uia: BT S, oYE INg, Sfs
Wﬁnﬁ%/m,qwqﬁaﬁaﬁm,m—wﬁﬂm@ww,aa

STeTd, UiRdeg SiTeld, [AaRoid Seid, Teb S |

Unit-3 Graph- Definition, types of graphs, Subgraphs, walk, path , circuit, connected and
disconnected graphs, Euler graph, Hamiltonian path and circuit, shortest path in

weighted graph, Dijkstra’s Algorithm for shortest paths.

ShIS—3 FoE— T UG bR SU oTerd, T, U U9 kU, Hdg U9 Iddg AT,
stger uTh, fRRRE Uy ok oRuw, WiRd e # dgwH W e
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Text Books:
1. J.N.Kapur- Mathematical Modelling,

7. W yRw R T ATl B TS |

Reference Books:
1. Stefan Heinz- Mathematical Modelling, Springer.

New Age International Publishers

Heilio,M.Lahivaara, T.Latinen- Mathematical Modelling, Springers Nature.

2.
3 Dr.V.P. Saxena- Bio-Mathematics.
4,

Belinda Barnes and Glenn Robert Fulford- Mathematica

(Dr. Vandana Gupta)
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CRC Press

A

Ohery

by -

(Dr. Geeta Modj)

(C .\q7
9(«

o (Dr. V.K. Gupta)

A RANS

%
(Dr. Uma Vyas) (Dr. Sanjay Jain)

\&'7)

1 Modelling with Case Studies.
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Unit-4 Trees and its properties, Rooted tree, Binary tree, Spanning tree, Rank and nullity
of a graph, Kruskal’s Algorithm and Prim’s Algorithm.

SHIZ—4 &7 T IS 07 e, i get, fgaeR ge, oMo ga, anor@ @) o 99
T, XDl Td UISH @l TR |

Unit-5 Matrix representation of graphs—Incidence and Adjacency matrix,Cutset and its

properties, Planar graphs (definition) Kuratowski’s two graphs.

SHR—5 3MTeRg &I FrEqU— SIS UF Teord! , heHTH [F IS9P JT,
e e 3 RS

R 3TerRg (afRaTeT), FRIeIER®! & fgaimed |

Text Books:
1. C.L.Liu.- Elements of Discrete Mathematics , Mcgraw Hill New-York
2. Narsingh Deo- Graph Theory, Prentice Hall.

3. 49. Rl Yo SrhTadt o) Gas |
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Department of Higher Education, Govt. of M.P.
B.Sc./B.A. Annual Examination System wise syllabus
Recommended by Central Board of studies
ﬂa/Sesswn 2021-22

Max. Marks/siferman sie ; 40

Class/en : B.Sc./B.A.

Year/ad : Third/JNg

Su bj ect/favy . Mathematics/TTforq

Paper /us=ud : Third Optional-C /el TReH—H
Title/«s ; Mechanics / e '

Unit-1 Moments, Work and Energy, conservation of energy, Potential energy, Analytical

conditions of Equilibrium of Coplanar forces, Virtual work, Catenary.
SHTIE—1 SIMEVl, BRI UG Ioll, Ioll &I TReA07 i Sofl, FHaed gl &) Ar=awen &
Ieeife ufaey, Hfoqd s, Yoo |

Unit-2 Friction, Forces in three dimensions, Poinsot’s central axis, Null lines and Planes.

Stable and unstable Equilibrium.

TPhIS—2 ayvy, i 9, @ @7 B e, PN XE@IN UG GHdd, ReR Ud JRe
ATRITIRETT |

Unit-3 Velocites and accelerations along radial and transverse directions and along
tangential and normal directions. Simple Harmonic motion. Elastic Strings,
Projectile.

SHIE—3 o8 v srgoRey fawm # 91 U9 avor, el NE ud srfete faEmel # o ud
@RYT | RS 37ad TR, Ul SIRET, yere |

Unit-4 Motion on smooth and rough plane curves . Motion in a resisting medium.

Motion of particles of varying mass. Central orbits, Kepler’s Law of motion,

Motion of a particle in three dimensions.

TPle—4 P Ud 8T A 9 OR TG GToRIe AreI| ¥ d, gRdaHd S| arel
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Unit-5 Generalized ' co-ordinates, D’Alembert’s Principle and Lagranges equations,

Hamilton equations, Moment of inertia, motion of rigid bodies in two dimensions.
Equation of continuity, Euler’s equations of motion for inviscid flow, stream
lines, path of a particle, potential flow, Two dimensional and axisymmetric
motion, sources and sinks, vortex motion, Navier-stokes equation for a viscous
fluid.

$PIs—5 MUP Feelid, O THae BT Rigid Ud arTRwol IRl gffiee FHIpRT,
Sreca eyt 2feda § ge Rver & v, o &1 wHieRe AfadH! garE B
TR & Y er &1 wHiaxvl, R Y@R, U6 $1 o1 9, fadfia yare fafadta
v wRreER TR, S TE ga, HaR TR, sfiee) o @ R IR wew
HHIBRT |

Text Books:

1. R.S. Verma — Statics
2. S. L. Loney- An elementary Treatise on the dynamics of particle of rigid bodies.

3. A9 2= "o e o S |

Reference Books:
. M.Ray- Dynamics
2 M. Ray and H. S. Sharma- Dynamics of rigid bodies
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Department of Higher Education, Govt. of M.P.
B.Sc./B.A. Annual Examination System wise syllabus
Recommended by Central Board of studies
a4 / Session : 2021-22

Max. Marks/siea si® : 40

Class/man ; B.Sc./B.A.

Year/a§ ) Third/qr

Subject/favg ; Mathematics/TTfoTT

Paper /ueaux : Third Optional-D /J<1F TReH—
Title/+i® : Mathematical Modelling/ T AfsfefT
Unit-1 Mathematical modelling through ordinary differential equations of first order:

Linear Growth and Decay models, Non-linear Growth and Decay Models,
Dynamic problems, Geometrical problems.

SHIS—1 Yor Bife & WIERY Jddbd THIGON gRT ORI HASfoT: X gig vd 8rd
Aiecd, INEN 9fy Td g Alsed, e FHRAIY AT TR |

Unit-2 Mathematical modelling through system of ordinary differential equations of first
order: Population Dynamics, Epidemics, Compartment models, Economic
medicine, Arms Race, Battles and International Trade, Dynamics models .

SPIE—2 U BIlC B ARIRY Adhd THHRON & BT §RI MO HiefefiT: S
IS @R Td A dfeed |

Unit-3 Mathematical modelling through ordinary differential equations of second order:
Planetary Motions, Circular Motions and Motion of Satellites. Mathematical
modelling through Linear differential equations of second order and
miscellaneous mathematical models.

SHIE-3 2 @ife & AMRY dhel THBON gRI ITORNA AT TE i, i
nﬁ@ﬂﬁﬂﬂ%l@ﬁuﬁ%%ﬁmmwﬂmmnﬁm
Atefein ©d fafdg TR Hised |

Unit-4 Mathematical modelling through difference equations: Simples Models, Basic
theory of linear difference equations with constants coefficients, economic and
finance-population dynamics and genetics, Mathemetical model in probability
theory.

SHIR—4 3R FATHRYI GRT TG ArSioil: Al ArSed, 3R UMd! dlel ¥ 3R
B B figia vd S gRT AR U9 fawiy, Seen el ud
S Td miiwd Rigld § TR HisferT |

Unit-5 Mathematical modelling through Graphs: Solutions that can be modelled through
graph, mathematical modelling in terms of directed graphs, signed graphs,
weighted digraphs and un-oriented graphs.
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Text Books:
1. J.N.Kapur- Mathematical Modelling, New Age International Publishers

2. Hew ueel R vy el B g |

Reference Books:
1. Stefan Heinz- Mathematical Modelling, Springer.
2. Heilio,M.Lahivaara, T.Latinen- Mathematical Modelling, Springers Nature.
3 Dr.V.P. Saxena- Bio-Mathematics.
4. Belinda Barnes and Glenn Robert Fulford- Mathematical Modelling with Case Studies.

CRC Press
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Department of Higher Education, Govt. of M.P.
B.Sc./B.A. Annual Examination System wise syllabus

Recommended by Central Board of studies
g4 / Session : 2021-22

Max. Marks/«ife sie 40

Class/@an B.Sc./B.A.

Year/as : Third/gda

Subject/fva : Mathematics/afra

Paper /yeuH | : Third Optional-E /3= vRes—3

Title/smi® ; Financial Mathematics/ fa=fa

RIUGH

Unit-1 Financial Management- Nature and Scope of Financial Management, Goals of
Financial Management and main decisions of financial management, Difference
between Risk, Speculation and Gambling.

ShIE—1 g yee— facid ueee @ Ui Ud &, Ay geud @ el Ud v
foota, SRam, e vd 9 H 3w |

Unit-2 Time value of Money-Interest rate and Discount Rate. Present value and Future
value, discrete case as well as continuous compounding case, Annuities and its
kinds.

SHIS—2 a1 B GHAHE—AN oY U9 decl a%, qoA Jed Ud Al Heu, fafae ik
o FeEadl gigl, afi®! vd SHed Yo |

Unit-3 Meaning of return, Return as Internal Rate of Return (IRR), Numerical methods
like Newton Raphson Method to calculate IRR, Measurement of returns under
uncertainty situations.

SHIE—3 IR B 31, aUG Bl ARG %, AEHD [ARAT S AGH DI AR
R B O @) e Ahed Y, ey B sravern # aradl o 7o |

Unit-4 Meaning of Risk, Difference between risk and uncertainty, Types of Risks,
Measurements of Risk, Calculation of security and portfolio risk and Return-
Markowitz Model, Sharpe’s Single Index Model- Systematic Risk and
Unsystematic Risk.

ShIs—4 RaH BT A2, SNRGH TG IHTad § AR, SRad & PR, SIRGH BT HIG,
ufeeif wd fafior iR od aroll @ IO, ARsfaS Aiee,  wifd @
Tohel abie dsd, A vd siafa SRk |

Unit-5 Taylor series and Bond Valuation, Calculation of Duration and Convexity of
Bonds, Financial Derivatives- Futures, Forward, Swaps and options, Call and Put




Option, Call and Put Parity theorem.

SHR—5 SR A0 T4 aTvS qATd, a1vS @1 @M T el bl o, facia
- Brae], BRES, 98 Td fAwed Hic gd Y fddbed, did wd 4
FHEC 99 |

Text Books:
1. Sheldon M. Ross- An Introduction to Mathematical Finance, Cambridge University

Press.
7 Mark S. Dorfman- Introduction to Risk Management and Insurance, Prentice Hall
Englrewood Cliffs, New Jersey.

3. 7eg yow RV Ty el & G |

Reference Books:
1. Aswath Damodaran, Corporate Finance- Theory and Practice, John Wiley & Inc.
2. John C. Hull- Options, Futures and Other Derivatives, Prentice Hall of India Private
Ltd.
3. C. D. Daykin, T. Pentikainen and M. Pesonen- Practical Risk Theory for Actuaries,
Chapman & Hall.
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Department of Higher Education, Govt. of M.P.

B.Sc./B.A. Annual Examination System wise syllabus

Recommended by Central Board of studies
NEVA Sessmn 2021-22

Max. Marks/siieraas af® ; 40

Class/er : B.Sc./B.A.

Year/as ) Third/qa

Subject/favg ; Mathematics/TTfrT

Paper /vy : Third Optional-F / T UfeeH—T%
Title/<i®s . Linear and Computer Programming/

Wy Td I THHA

Unit-1 Linear Programming problems, basic solution, basic feasible solution and optimal
solution.

SHIE—1 RgY gpu FARE, Hed B, el T9d Td Fx<aH & |

Unit-2 Graphical method and simplex method of solutions, Duality Transportation and
assignment problems. .

TPIg—2 AT © o0 TWHIE UG el [, gadl, URdgd gaf iRl F9am |

Unit-3 Computer Programmihg, Binary system, Arithmetic and logical operations on
numbers, Octal and Hexadecimal systems.

SHE—3 TG (HRIER) YHH: [FTR T GEARN TR FHIAOA Tq cifched Hfepard
AT Td YIS IR SWHAG UG |

Unit-4 Conversion to and from decimal systems, Algebra of binary numbers Elements of
computer systems and concept of memory.

SHR—4 IS gl W UG Qi Ugfd A ®UwRYl, fgaR HErl &7 dIoTiord,
G BT & T AT i Bl SRR,

Unit-5 Represeﬁtation of unsigned integers, signed integers and reals, double precision
reals and long integers. Algorithms and flow charts for solving numerical analysis
problems.
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Text Books:
1. Proggrame in ANSI-C ByE Balagurusamy : Mc Grawhill
2. Computer fundamentals By Pradeep K Sinhah & Priti Sinha, BPB Publication
3. Linear Programming. By R..K. Gupta, Krishna Publication.
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Department of Higher Education, Govt. of M.P.
Syllabus as per Double paber pattern of U.G. Classes under Annual Scheme
- As recommended by Central Board of Studies and approved bythe H.E. the Governor
of M.P. Effective from Session 2017-2018
Class/@en B.Sec./dl.qa—,
Yearfaf First / yepy
Subiect/faay Statistics/ sifz=}
Title of the paper/ Statistical Methods/
Rk | ATREg@ fferay
Paper /9¢T G First / qes

aximum Marks : 47% HO prirpaw 31'3?‘ 2425 Ho
Particular/fQgvor

Wnit-l Statistics- meaning, definition and scope —[

.

S

Definition of statistics, importance, scope and limitations, -Primary -and -secondary-
data, Classification and tabulation.
~ : Graphical presentation-Histogram, Frequency polygon, frequency curve, comulative

M\} frequency curve (ogive)

Diagrammatic presentation- Bar diagram, duo-directiona] bar diagram, two
dimensional diagram, Pie-diagram,

=
<

Measueres of central tendency: requisites of ideal measure, arithmetic mean,
geometric mean harmonic mean and their merits, demerits. Median, Mode and their
merits, demerits. Partition values- Quartiles, Deciles and Percentiles ;Determination of

median and mode by graphical method.
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Meusures E?Eispcrsion, Skewness and Kurfosjs - Il

Requisites of ideaj measure,

I
i

T T T UnitI Bivariae distribution: Scatter diagram, Kar) Pearson’s coefficient of' correlation,

Determination of correlation  coefficient. Spearman’s rank correlation coefficient
(Repeated ranks also).

Curve fitting: Legendre’s principle of least Squares, fitting of straight line, parabola,
Power curve and exponential curve,

Regression: lines of regression and their properties.
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Unit-IV [ Plane of regression, Properties of residual, Yule's Notation. Muitiple and Partia]

regression, Multiple and Panial correlation coefficients (For three variables only) and

their properties.
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Unit-5 Theory of Atiributes: Class, Class frequencies, order of classes, consistency of data,

conditions for consistency of data, Independence of attributes, criteria for independence
g"{g”’f pe |

of attributes. Yule's coefficient of association, coefficient of colligation.
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Suggested readings:-
),5\(‘ . P. Mukhopadhaya, "Mathematical Statistics”, New Central book agency,
\L\ (( Calcutia,
-3
-~ 2. AK.Goon, M.K. Gupta and Das Gupta, “Fundamentals of Statistics", Vol.-1, World
2 Press, Calcutta,

3. JN.Kapoor and H.C. Saxena, "Mathematical Statistics™, S. Chand and Co.

4. S.C. Gupta and V.K. Kapoor, "Fundamentals of Mathematical Statistics”, Sultan
Chand and Co. _ e e
- 3~ B.L. Agrawal, "Basic Statistics”, New Age. Publication. )

Note:- . ne - o
In two papers system there will be ¥% marks for continuous comprehensive evaluation (CCE). (&
marks for afler first three months and 10 marks for after six months} There will be two theory
) N oo, .
' papers cach of %l’harks. Each of the question paper will contain short answer, long answer
and objective type questions. For private candidates each theory paper will be of 50 marks. For
both private and regular candidates practical examination will be of 50 marks, Practical based on

both the theory paper. 00 0
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Department of Higher Education, Govt. of M.P.
Syllabus as per Douyble paper pattem of L_G. Classes Under Annual Scheme

As recommended by Gentral Board of Studies and approved by the H.E. the

Governor of M.P. Effective from
Session 2017-2018

’iass/ﬂ?&ﬂ B.Sc./S Ta—l, )
Year/a¢ First / 021
Subjectfiyg Statistics/ IWREFPHT
Title of the paper/ Porbability & Probability Distribution/
WErg | eerie s T SR T
‘ ,}'uia.Paper/m LE] Second/ fgda
21 Maximum Marks:% L\O ey 3 - ¢Zls [,]D |
.1';'_.).\} ) Particular/fAaRoT

Unit-1 Probability: Trial, event and sample space. Exhaustive events, favourable event, |

_ | . {ecqually likely events. Independent .events .and dependent-events: Mathematical ‘and
\\\?}ﬂ Statistical definitions of probublility with their limitations. Axiomatic. definition of
W - | probablility, addition law of probability, conditional probability, and multiplication law ‘
){y'f of probability, Baye's theoem (with proof). ;
IJ\LU sim#—i‘W:W,WWWMIﬁmW,WW,MW,W
7 eV ¥4 SR v wiw o Rt v W sy ve wed W) iR
iy 1 v (e )

Unit-1T Random variable: Discrete and continuous random variables, Distribution lunctions
%}W and their properties. Probability mass function, probability density function and their
properties. Joint, Marginal and Conditional probability Tunctions. Stochastic
independence, Mathematical expectation and its properties, addition and
rultiplication theorems of expectations. Mean and variance of linear combination of

random variables. Moment generating function, cumulants.
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Unit-IIl | Theoretical Discrete Distributions : Bernoulli distribution Binomial disufbution,

Poisson distribution (Limiting form of Binomjal distribution), Negative
% Binomial distribution, Geometric distribution, Hypergeometric distribution and their

‘5 properties,
e
CLE

{/‘?W—s ﬂaﬁmm«ammmﬁmmwm(mmwmmm@w
&& 'a‘eaqvﬁmzraq,mﬁfguhﬁrqa'awmw :

2} Unit-IV | Theoretical continuous distribution: Rectangular or Uniform distribution, Normal
distribution, Gamma distribution, Beta distribution (.First and Second kind),

Exponential distribution, Cauchy distribution and their properties.

S ‘ : : :
'\;’5) FE3—4 ﬂ@ﬁmmm;mmwam,mdﬁwm,mmwNm
%ﬂ THR), TR §e7, B 72 W 57 )
J Unit-5 Bivariatg_NpEga! distribution ~ Marginal and -Conditional- distribution; moment ] — ~

— = -

generating function, their properties and limitations (without preof). Cumulants of

Bivariate Normal distribution and their properties. Chebyshev's inequality,

o convergence in probability, Weak law of large numbers, Bemoulli’s law of large

3 ‘j\/ ? | numbers. Central limit theorem — Lindeberg - Levy and De-moiver — Laplace thcorem

(With proof).
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Sugpested readings :-

I P Mukhopadhaya,
Caleutta.

Press, Calcutta,
J.N. Kapur and H.C. Saxena,

-9

. 5.C. Gupta and V.K. Kapur,

"Mathematical Statistics”", New Central book agency,

2. AK. Goon, MK, Gupta and Das Gupta, "Fundamentals of Statistics”, Vol.-I, World

"Mathematical Statistics”, S. Chand and Co,

"Fundamentais of Mathematical Statistics”, Sultan Chand

and Co.
B.L. Agrawal, "Basic Statistics", New Age. .
N, sraT- Wiz Ryl @ ST, = T |

E. N, Nadar, "Statistics”, PHI Leaming
WIRIRR- Comprehensive Statistics

Moo o

Note:- o Jo
In two paper system there will be ¥ marks for continuous comprehensive evaluation (CCE). (& - - -
ry

marks for -after ﬁrst'éhhffc' months and 10 marks for after six months) There will be two theo
papers each of 425 Tharks. Each of the question paper will contain short answer, long answer
and objective type questions. For private candidates each theory paper will be of 59 marks. For
both privaie and regular candidates practical examination will be of 50 marks. Practical based on

both the theory paper.
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Department of Higher Education, Govt. of M_p.
Syllabus as per Double paper pattern of U.G. Classes Under Annual Scheme

As recommended by Centrai Board of Stdies and approved by the H.E. the Governor of M.P.
Effcctive from Session 2018-2019

|Classfeen _° B.Sc./dh.ww—.

;ear/aé Second/ f&fg
ubject/iayg Statistics/ wiRe

;;ge qgf ats?e paper/ Statistical Inference /

e Wit QiRkersy FPramf

~ oy Paper /e w3 First / e

A7 Maximum Marks ; 4755 b R 35 425 Do

\,
Q ' Particular/fYavu;

Unit-I | Theory of Estimation . ... . -
Definition of a random sample, Parameter and Statistic, Concepts of point and

interval estimation, criterion of a good estimator: Unbiasedness, Consistency,

efficiency and sufficiency; Mcan square error of an estimate, Method of maximum

likelihood estimation. Cramer - Rao inequality and its applications confidence interval.

®E-1 | TwaT D Riard

forvareran sfavret § gw@ srgminT g
‘ﬁ/')(\\(( Unit-Il | Testing of Hypothesis

Concept of Test of Significance, Null and alternative hypothesis, Simple and composite
hypothesis. Type [ and I errors, Critical region and level of significance. One and two
Lailed tests, Neymann Pearson Jemma for construction of most powerful tests for simple

null versus simple alternative for the parameters of Binomial, Poisson and Normal

distributions. Likelihood ratio test, Likelihood ratio test for for single mean.
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W%ﬁamﬁaﬁuﬁwﬁ%ﬂammﬁmmpwwmmm Gz, i o
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ﬁmég#wﬁmmﬂﬁmrmawnﬂm,wmﬁgwmqﬁw:

Unit-2I | Non parametric Tests
Order statistics: Definition, distributions of single, joint and marginal density

functions. Advantages and disadvantages of non-parametric methods. Run test for

\—\% randomness, sign tests for univariate and bivariate distribution, Wilcoxon's signed
/\" ranked test for univariate and bivariate distribution, Mann-Whitney U test, Waid- |.

i Wolfowitz run test, Median test (Applications only).
&&,y W3 | surlas woww ' |
l WMMWWW,F@WHWWWWIWW$W
aﬁmﬁimmm$mﬁumuﬂw.mw%-mm$m%wﬂmw
m%—mﬁaﬁaﬂaﬁfﬂwaﬂaﬁ%ﬁmqﬁmm—ﬁb’aﬂuwﬂamm-
dleE Ty P W e, AR Wheey aa sramyy . e s

Unit-1V | Sampling Distribution
Sampling distribution of a Statistic, definition of standard error and some examples.

Sampling distribution of sum of binomial and poisson variates. Sampling distribution of

mean of normal distribution. Derivation of Chi-Square, Student's t, Fisher's t and F

distributions with thejr properties, relation between Chi-Square, t and F.

(gu"’ o4 Tﬁaaaéen:wuﬁzsfm&wwﬁrmm,wﬁaﬁaﬂwﬁwm@mmm
mwﬁaﬂ%ﬁww%ﬁ,mﬁﬁmﬂmmmﬁ@?tm&mﬁ

C}t vV F et B g qer 5 o g o, v« o F AR @ vy
{4 [ Unit-s “Large Sample Tests: |
%/ Test of significance of single proportion, z-test of significance for single mean and for
W\\Y\V difference of means. Small Sample Tests:t- Test for single mean, and difference of
test for equality of population variances. Conditions for the

means, paired t-test, F-

validity of Chi-square test for goodness of fit, test for independence of attributes :
(Contingency table). Fisher's Z-transformaltions and their applications. %?
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Suggested reading :- : -
1. P Mukhopadhaya, "Mathematical Statistics”, New Centra book agency, ‘—%’(
Caicutta. e
_ NP
2. AK.Goon, MK. Gupta and Das Gupta, "Fundamentals of Statistics”, Vol.-1I, World 2.7
Press, Calcutta. %
3. J.N.Kapurand H.C, Saxena, "Mathematical Statistics", S. Chand and Co. ALY S

b ! o b

4. 8.C. Gupta and V.K Kapur, "Furdamentals of Mathematical Statistics”, Sultan
Chand and Co, e C e e s T

5. BL. Ags-';wa“l,"'Bés;ic'Statistios", New Age Publication.

6. ch-y. vxzoky& Ikaf]:dh; foflk;ka ,0a vugiz:ksx] Usw t ifCysd’kua

7

8

e -

. E.N.Nadar, “Statistics”, PHI Learning
J. K. Goyaland J. N; Shartna, Mathematica] Statistics, Krishna Publications.

Note:- 2P Yo
In two paper system there will be % marks for continuous comprehensive evaluation (CCE). (#
marks for afler first three months and 10 marks for after six months) There will be two theory
papers each of marks. Each of the question paper will contain short answer, long answer
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Department of Higher Education, Gavt, of M.P,
Syllabus as per Double Paper patiern of U.G, Classes Under Annual Scheme

As recommended by Central Board of Studies and approved by the HE. the Governar of MLP, Effective from

Session 2018-2019

Class/HT B.Sc./dfl va—a, J
 Year/ad Second / f&ag
_?ttilb;e?ftfhﬁw | Statistics/ BT
itle of the paper; e i
L fhlag & ﬁ f Sampling ;rechn:q_uesf
[Paper /ge= 43 . Second / fageliy
,ﬂaximum Marks : #55 h‘o I an 31w - 425 1.5 l
v‘ 1

Particular/fdavor
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Unit-II

Simple Random Sampling :

Defiition of simple random sampling, Simple random sampling with &
without replacement. Unbiasedness of the sample mean, mean square error of the
sample mean, merits, demerits and limitations of simple random sampling,

confidence limit, size of sample for specified precision, simple random sampling by

attributes.
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Unit-l | Sample Survey : e

— .~ o | Concepts of population and sample, need-for sampling;” stepsin 2 Sample survey, | 2470 V77"
principles of sample survey, sampling and non-sampling errors, requirements of a @ '
good sample, complete census v/s sample survey. Limitations of sampling. 21D /7
vl wder
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fert 31 Ao why
Unit-TII | Stratified Random Sampling :

Definition and advantages of stratifjed random  sampling, proportional
allocation, optimum allocation, cost function, comparison of siratified random
sampling with simple random sampling without stratification, proportional allocation
versus simple random sampling, Neyman allocation versus simple random sampling, Hﬁ
Gain in precision due to the stratification, /’\;

(-3 | <R wigos v 27
mﬁav@mm:vﬁﬂanam,mjmﬁwwﬁmqm @
Wlﬁmwﬁmv@mmwﬁgwwﬁﬁwﬁmm LA I 1T 1]

Unit-IV [ Systematic Sampling :

Definition, linear systematic sampling, Circular Systematic sampling, mean and
variance of a systematic samplc mean, comparison of systematic sampling to simple

stratified  random sampling,

rtandom sampling, systematjc sampling  versus
stratified random sampling versus simple random sampling for a population with

linear trend, merits and demerits of systematic sampling.
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Unit-5  TRatjo Method of Estimation :

Definition, bias of ratio estimate, expected value of ratig estimate for first
approximation under stmple random sampling  without replacement, variance of
ratio estimate for  first approXimation under simple random sampling without
replacement.

Regression Method of Estimation :

Definition, simple regression estimate. Determination of beta, expected value of

regression estimate for first approximation under_simple random sampling without

replacement, variance of regression for first approximation under simple random Z

sampling without repiacment.
SIS [ SPerT B o TRy o
TR, ST smeeE B sy, T W @ for e swwes | 5y, VT
mmmmwmma}aﬁnmm$%ﬁ gy
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Suggested reading:-

l. P.V, Sukhatme, B.v. Sukhatme, S. Sukhatme and C, Ashok : Sampling theory of
survey with applications, ISAS Publications, New Delhj.
2. W.G. Cochran : Sampling Techniques, Wiley Publishing.
S.C. Gupta and V. K. Kapoor : Fundamentals of Applied statistics. Suitan
Chand and Co.
4. D. Singh and F.S. Choudhary : Theory and Analysis of sample survey and
design, New Age Publishers.
5. AM. Goon, MK. Gupta and B.D. Das Gupta : Fundamentals of Statistics Vol. 11,
World Press, Calcutta.
Extra references:

L)

1. Arijit Choudhary : Essentials of Survey Sampling, PHI Leaming.
2. P Mukhupadhyaya : Theory and Methods of Survey Sampling, PHI learning,.
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§ recommended by Centre) Board of Studies and approved by the H.E. the Governor of M.P. Effective from

Session 201 9-2020

[aferma ot - 3o [0 ]

Particular/fdqoy ‘%j/

Vital Statistics: Introduvetion, uses of vital Statistics, methods of _obaining_vital Statistics: @\r
| Registration metiod, census method, @
| Measureinent of Mortality: Crude death rate, Standardized death rates, Age specific 2

death rates, with their retative merits and demerits, Infant Mortality rate. Complete life

table and its main components, Uses of life table,

},’ s fify _
2. : .
(e mzﬂaﬁm:mﬁﬂaﬁﬁwﬁammwﬁ&mmamwwﬂ%ﬂﬁm
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Unit-If | Stationary and stable poputation, Lotka and Dublin’s model for stable population.

Central mortality rate, force of mortality.

'Y Measurement of Fertility rates: Crude birth rate, age specific birth rate, genera)
\0}’ o fertility rate, total fertility rate, with their merits and demerits.

- "/{ Measurement of Population Growth rates: Crude rate of natural increase and Pearle’s
A vital index, Gross reproduction rate (GRR), Net reproduction rate (NRR).

o
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Unit-1M

.| Price , quantity and volume relatives, Link and chain relatives, computation of index

Index Numbers: Introduction, definition, Problems in constructing Index numbers,

numbers: Laspeyre's, Paasche’s, Marshal Edgeworth’s and Fisher’s index numbers;

chain base index number, criteria of a good index number, cost of living index number.
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Unit-IV

m e ——

Time series : Introduction, components of time series, mathematical models for time

series, Uses of time series, measurement of trends : Graphical mcthod, Method of 21

semi averages, Method of moving average, Method of least squares. Growth curves
and their ﬁtting._ I\TgQiﬁed_gx_pgnential carve and its fitting. Methods of determination |-

of seasonal variztion.
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Unit-5

Demand Analysis : Introduction, Definition of demand and supply, laws of supply
and demand, price elasticity of demand, price elasticity of supply, 1ypes of data
required for estimating elasticity. Pareto’s law of income distribution, curve of

concentration (Lorenz curve and estimation of elasticity from time series data) log

normal distribution.
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Goon A M., Gupta M K. and Das Gu
Press, Calcutta,

My khopadhyay, P, : Applied Statistics, nevw Central Book Agency Pvt, Ltd., Calcutta.
Stivastava O.S. : A Tex: Book of Demography, Vikas Publishing House, New Dclhi.

pta B. : Fundamentals of Statistics, Vol. Il, World

4, V. K. Kapoor and §. C. Gupta : Fundamental of Applied Statistics, Sultan' Chand and

Co.

5. Chétfi&d, C.: The analysis of Time Scries » Chapman and Hall,

Note:-

In two paper system there will be 3% marks for continuous comprehensive evaluation (CCE). (&
marks for afier first Eﬁ months and 10 marks for after six manths) There will be two theory

papers cach of 425 s. Each of the quest

ion paper will contain short answer, long answer

and objective type questions. For private candidates each theory paper will be of 50 marks. For
both private and regular candidates practical examination will be of S0 marks. Practical based on

both the theory paper.
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| B.Sc. /A va—,

Third / gy ‘f
[ Statistics/ wrferay

SQC and Design of Experiments /
Bt I Pt amr bt 4 gRFwry
Second / e

Maximum Marks : Agﬁ ‘-“»9 frean s . 428 |AD

Particularffa_‘ﬂw

[Unit1 { General theory of control Sharts, causes of variation, process and-product cc;ntro!, 3¢7= J/HCZL,- o
controt limits. Control charts for variables : X and R charts. Criteria for detecting lack e
of control in X and R charts. Control charts for attributes - P, np and c¢ charts, 2\3
applications of ¢ chart. } &’/
T [ R R 3 v e, e & e, A v s P e 21 b
L}f:n]; Wlﬂﬁﬁﬂéﬁﬁﬁmmﬁ’fﬁwnm;famnma’fﬁﬁu’am%maﬂaﬁeswm:
T 3 for) Prozy o P, 1ip W ¢, ¢ 2 & g ‘

Unit-IT | Principles of acceptance sampling, definition of AQL, LTPD, Producer’s risk,
' Consumer’s risk, AOQL, LTPD, ASN, AT! and OC curves. Single and double
sampling plans for attributes and variables, Sequential sampling plan.

. Y2 | Weh s 3 e AQL, LTPD, frim @ oam, swier @) wifes, AOGL,
W LTPD, ASN, ATl 5a7 OC 75 ufomst) o @1 )1 & R o W 2
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Unit-111

Analysis of Variance

Definition of different terms, one-way classification and two-way classification with
one observation per cell and two-way classification with m observations per celf (for
[ fixed effect model), Analysis of covariance with one way classification
B3 TERY farveiyoy ; ‘ ]
ﬁ%ﬁﬁﬁm.ﬁ%wﬁmﬁmmwmmﬁmm 2R = m et B Ry
f?mﬁ*ﬁww{ﬁtnmma?%v)rmmﬂmwa%mwm;
Unit-IV | Fundamental principles of design: Randomization, Replication and local control. |
Layout and analysis of completely randomized design (CRD) and randemized block
i design (RBD), Estimation and analysis of one and two missing observations in RED,
efficiency of RBD relative 1o CRD,
Wh-¢ | oG @ e T N
Wﬁmmmﬁuﬂlmwaﬁmwwﬁmﬁm Z,Q
memmﬂ,wﬁa@mmﬁwwawmm Y‘/ﬁ,
Wﬁmﬁr&ﬂnmw@ﬁaﬂﬁﬂwqﬁgﬁmﬁmaﬂwﬁ AT

Ha | o m e e mre e o ——s . @_—_
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Unit5 "—Layout and aralysis of Latin Square design. Estimation ang analysis of one missing 2|,~)‘-[9,
observation in LSD, Efficiency of LSD relative to CRD and RBD,

d Factorial experiments, advandages of factorial experiments 2° and 23 designs, main
2l

and interaction effects, contrast, Definition of confounding Complete and partial

confounding,
Zﬁ%_éﬁﬂﬁaﬂmaﬂmﬂawmw%&aaﬂmﬁmmﬁwgﬁﬁﬁmww
' tzzrﬁ?ﬁwmaﬁﬁr‘ferﬂ?ﬁmmaﬂaa{m%ﬁ.maa,ansm.:ﬂ.sﬁ.aﬁwm
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Books for References
1. Duncan A.J. (1974) Quality Control and Industrial Statistics, IV Edition,
\\’2( Taraporewala and Sons.

2 Montomery, D.C. (1991): Introduction 1o the Statistical Quality Control, IInd Edition,
John Wiley and Sons.

3. S. C. Gupta & V. K. Kapoor : F undamentals of Applied Statistics, Sultan
fied
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Chand & Co.

4. D.C. Montgomcry: Design and Analysis of Experiments, John Wiley.

5. M. Mahajan; Statistical Quality Control, Dhanpat Raj and Co.
NO(B:‘ f}_o )D
In two papers system there wil] be ¥ marks for continuous comprehensive evalyation (CCE). (5
marks for after firgy €€ months and 10 marks for after six months) There will be two theory /
papers each of M ) i ﬁjz
and objectjve type questions. For private candidates each theory paper will be of 50 marks. For \
both private and regular candidates practical examination wil] pe of 50 marks. Practicaj based on /
both the theory peper. ' 2] .‘)4’ Ts
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B.A. / B.sc LII & III Year (Economics)

. T oy ad _ aelieTE WY TH- et areferen (Frafie 40/ wmedrdl so)

B.A.1Year - Economics First Paper — Micro Economics {Regular 40/ Private 50)
2019—2020 _ apfere R T g — aRdw seforaven (Frafia 40/ w@reardT so)
B.A.1Year - Economics Second Paper— Indian Economy {Regular 40/ Private 50}

& v g ad — sl g uA- e e (Frafig 40/ wrerR s0)
B.A. Il Year - Economics First Paper — Macro Economics (Regular 40/ Private 50)

2020—2021 . anfumen f2Eg w1 — G Ud SR sefare
(Frafer 40/ wrear 50)
B.A.1I Year - Economics Second Paper — Public Finance & International

Economics (Regular 40/ Private 50)

. ¢ gefm ad _ e v S - fer Td vt sefares (Frafia 0/ warEm so)
B.A. Ill Year - Economics First Paper — Development & Environment Economics
(Regular 40/ Private 50)
2021—2022 _ aefares Rl wen w3 — Wil a0/ AT 50)
B.A.IIl Year - Economics Second Paper — Statistics (Regular 40/ Private 50)

el 3 AT
Examination Marking Scheme

Saftg et @ (ol 20 3@ @1 AARD e i @ o yde g ud 4
@ﬂiﬂﬂ(maim%ﬂﬁawa‘waiﬁsmﬂ) 50 3ip 1 faATST

TAE Wed 9 § 40 BT dp (TS T oS I TS T

U ‘o IO uH Sx1=5

5x1=5 gug ‘g AYSad W

g g AYSTRIY W 5x3=15

$x2=10 gue W dewd 9

s | ey W 5x6=30

5x5=25 Marks Division of 50 Marks for Each Question

Internal Assessment for regular Students is 20 Marks Paper is as BCHO\}' s _
(10 Marks for Quarterly and 10 for Half yearly Section ‘A’ — Objective Questions 5X1 =5
Assessment) Section ‘B’ — Short Answer Questions 5X3 = 135

Marks Division of 40 Marks for Each Question Section ‘C’ — Long Answer Questions 5X6 = 30
Paper is as Bellow :

Section ‘A’ — Objective Questions 5X1 =5
Section ‘B’ — Short Answer Questions 5X2 = 10
Section ‘C’ — Long Answer Questions 5X5 =25
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Department of Higher Education, Govt. of M.P.
Under Graduate yearly Syllabus
As recommended by Central Board of Studies and and approved by the
Governor M.P.
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Class / 8T — B.A J B.se I Year
Session /A9 —(2019-2020)

Subject/ favw  — Econormies/ e

;
4
%
.
:
:
|
3

Title of Subject Group : Micro Economics. Paper -
fwg g B G - e At 7o o — |

frfirr w39 Max.Marks / IfSrpas 3@ ;40 CCE - (orafRe Feaid+) 10
W St 3g—Max.Marks / fEraH 3P : 50

Micro Economics &fte I

Unit 1 — Definition, scope and nature of economics, Positive and Normative
Economics, Methods of economic analysis — Inductive and Deductive, Basic
Concepts :-Micro Economics, Utility, Demand, Supply ,Commodity, Public
goods Private goods and Merit goods Value and Price, Market Administered
Price

@Wﬁqﬁm,aﬁmmﬂa@wﬁw@@(ﬂm)
mﬂiﬂ?ﬁa&iﬂﬁ.w@hﬁﬁsﬁwaﬁmww%ﬂﬂﬁmwfk
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Unit II - Law of demand and its exceptions, Giffen goods, Elasticity of demand;-
Price, Income and Cross Elasticity Law of Supply, Law of diminishing
marginal utility and Law of Equi Marginal Utility, Indifference curves-
characteristics and consumers equilibriums. Consumer’s Surplus.

@L‘L":ﬂ' 2o Unit I — Production- Law of Variable Proportions, Returns to Scale, Economies of
QAwaﬂ/’ Scale, lso Product curves, characteristics and producer’s equilibrium,
Concepts of Cost and Revenue- Total ,Marginal & Average.

v M'U{E]Il v i"‘?fﬁ;kﬁ_

by Marishe Pap ) 06\5 w W] VG- HR 4
: M'

C Q- ;
"_‘ﬁﬂEnw.»“hm;rdﬂﬂf\ WJ

Ly

’W < Shharea) T eu-e.



i

@_@W—WWWWW%WW@W
wwaw:ﬁﬂm@wwwﬂ,mqﬁmaﬁmmz
a7, Qi Td S |

Unit IV- Market : Meaning and Type of markets. Price and Output Determination
for Firm and Industry under Perfect Competition, Monopoly and
Monopolistic Competition.

@iwwaﬁqﬁma%w,qﬁqﬁm%mwwmﬂ
Eﬁfﬁﬂﬁwitﬁfﬂﬁﬁﬁmwﬁﬁiww@ﬂzﬁqﬁmﬁﬁ|

Unit V — Factor Price Determination, Marginal Productivity Theory, Modern theories
of Wages, Interest, Profit and Rent, General Iniroduction to Welfare
Economics.

%Wﬁ@ﬂ,mﬁﬁaﬁwmﬂmqﬁaﬂn

Recommended Books :

Ahuja H L : Advance Economic Theory

Jain K P: Advance Economic Theory

Seth M L : Micro Economics

s TH o — AEH AT

Jhingan M L : Modemn Micro Economics

RS T e — SIS e AL

feer & @ — AR fEE

Stonier & Hague — Text Book of Modern Economic Theory.

Varian H R - Micro Economics-Modern Approach
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Department of Higher Education, Govt. of M.P.
" . Under Graduate yearly Syllabus
As recommended by Central Board of Studies and and approved by the
Governor M.P. '
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Class / @81 — B.A ./ B.sclYear
Session /HH —(2019-2020)

Subject/ f@¥a - Economics/ AT
Title of Subject Group : Indian Economy Paper -11
c ﬁwwwﬁr&aﬁ:qﬂéﬁﬂaﬁmaw g oA —1l

fraft BrET & Max.Marks / Siferae AP 40 CCE - CIGIRER HerdA) 10
e BT ¥-Max.Marks / ferpad 3 ¢ 50

Paper 11
Indian Economy qRAE e

Unit 1 ~ Basic Structure of Indian economy, Natural Resources:-land , water, forest
and mineral resources. Demographic Features: Population, size and
distribution, s€X, rural-urban classification,

@iiﬂmamwﬁwm—mﬁmw@waﬂ@

Gfysr| il ‘:WW@W,%.W'—
Ericaal

Unit 11 - Agriculture: Nature and Ilmportance, Land Use Pattern, Changes in Cropping

Pattern of Madhya Pradesh, Land reforms and Crop Insurance, Trends in

Agriculture Production and Productivity , Green revolution, Agriculture
Marketing and Mechanisation.

PR 2 T —ua@ﬁlaﬁvm.wiwmqgﬁ.@gw@ww,méﬂﬁ
o €@ G

Unit 111 -New Industrial Policy of 1991 and changes there in, Role of Public Sector

and Private Sector in industrialization, Public-Private Partnership. industrial

Policy of Madhya Pradesh. Concepts of small scale industries (SS1) and

cottage industries, problems and prospects of $S] in Indian economy. Start
Up India and Make In India.

% :. @i_azwmaﬁﬂéaﬂfhﬁﬁﬁ%aﬁvwﬁwﬁaﬁiaﬁmﬁmﬁﬁm
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Unit IV-Infrastructure of Indian Economy and Foreign Trade :-  Power,
Transportation and Communication. India’s foreign Trade:- composition and
direction, Balance of Payment, Role of Foreign Direct Investment and
Muliinational Corporation.

@g‘imﬁmaeimwaﬁwwwﬁésﬂw—mﬁﬂqﬁaﬁeﬁ?
TR | R BT e SR — WReAT SR R | g e, Feoe fadeh
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Unit V - Planning in India:- objectives, strategy, achievements and failure, NITI
Ayog, Problems of Indian Economy-Poverty, Unemployment, Regional
disparities.

@:Wﬁﬁuﬁwaﬁw,a@m,wwmﬁ%mlm
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Recommended Books :
Indian Economy : Dutt & Sundaram
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R sieferaven : s w@ g9
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e aferaten : U @ HIY
Indian Economy : A K Ghosh
Indian Economy : Uma Kapila
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Department of Higher Education, Govt. of M.P.
Under Graduate yearly Syllabus
As a recommended by Central Board of Studies and and approved by the
Governor M.P.
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Class /8T — B.A ./ B.sc II Year
Session /7 —(2020-2021)

Subject/ dsg -  Economics/ 3refva
: Title of Subject Group : Macro Economics. Paper -1
v W &1 ¥ide . |t srfuars e T - |

frafia ot 8- Max.Marks /dfer®ad @ : 40 CCE - (3iaRe qeaie) 10
el BT ¥g—Max.Marks / 3fEBIH 3% © 50

. Paper |
Macro Economics 99fie sduren

Unit I — Concept of Macro Economics, Interrelation between Micro and Macro
Economics, Macro Variable — Stock and Flow, Circular flow of Income,
Concept of National Income, Gross National Product (G.N.P.) Gross
Domestic Product (G.D.P.) National Income Accounting, Interrelations
between National Income and Economic Welfare,

$HIS 1: GHe o @ aguren- wofe 3R afte aefaney & wen oidwey )
e R-—TF AR YaTE | M F THY TGOE| TSI Y B ERT
ool W IR GLAd) 9&d 've SO (SIEd) & sm@yron |
Y Y oGiH | ST AT 3R nfE dearer $ gy ardeE |

Unit IT - Classical Theory of Employment, Keynesian Theory of Employment -
Aggregate Demand Function and Aggregate Supply Function, Effective
Demand, Consumption and Saving function, Principles of Multiplier and
Accelerator.

§PI3 2 ISR oI Ufaftsa fRigia, &1 &1 IsTIR f9gia— 99T A S aiR
AT YR wer, WHIagel |1 | SN Ged T4 go $eld | VTS 3R @R
@]/\/—‘/‘ P fHgia|

™ Q it II1 — Investment Function and Marginal Efficiency of Capital (M.E.C.) Factors
' affecting Investment Function, Keynesian theory of Liquidity Preference and

Liquidity Trap.
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Unit IV — Money - Meaning and Functions, Stock of Money and its measures- M,
Ma, M3, My, Quantity Theory of Money- Cash Transaction and Cash Balance
Approach, Inflation, Deflation and Depression - Definition ,causes and
effects on various segments of Economy , Parallel Economy of Black Money.

3B 4 o 3 ok w457 = Wi dR IWS A M, My, M, My, TT &
gRRAmn fagid — FHe @asR AR we A fagia) qur Ty, ger weEe
R w48 — T, BROr 3R sefemawer & A= ot W W B o=
P AR defarawer |

Unit V — Bank — Meaning and types, Functions of Commercial Banks, Process of
credit creation, Central Bank and its functions with special reference to
Reserve Bank of India , Credit Control- Qualitative and Quantitative Methods
Concept of Monetary Policy, Objectives and limitations of Monetary Policy,
MUDRA and Jan Dhan Yojana.

TEE 5 8% — f IR yeR, RS J6 3 ar, g fPmta e, S
% ok U ad (Rod & e sfewr & REw T #) ara fusv-
Igevd AR MY, | 2T (MUDRA) T8 &9 &9 A1+ |

Recommended Books :

Heijdra B J and Ploeg F V : Foundation of Modern Macro Economics. Oxford
University Press.

Lewis M K and Mizan P D : Monetary economics. Oxford University Press. New
Delhi

Hanson A H : A Guide to Keynes. Mc Graw Hill. Newyork
Gupta S B : Monetary Economics. S Chand New delhi.
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Department of Higher Education, Govt. of M.P.
Under Graduate yearly Syllabus
As recommended by Central Board of Studies and and approved by the
Governor M.P.
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Class / &1 — B.A ./ B.sc Il Year
Session /93 —(2020-2021)

Subject/ iwa -  Economics/ Jreferes
Title of Subject Group : Public Finance and International Economics.  Paper -l1
ﬁwwzﬁwﬁﬁ?ﬁmﬁmﬁzﬁﬁﬁmaﬂ?ﬁﬁuaﬁm a3 9= — il

frafm B 3 Max Marks / aiffreaq 3% : 40 CCE - (arRes Jediebe) 10
Tl Ol Fg-Max.Marks / 3fEEHTH HF ¢ 50

Paper 1T
Public Finance and International Economics. Ardaf® Rd Td JicRisha srefeme

Unit1-  Public Finance- Meaning, Nature and Scope. Role of public finance in
modern economy. Principle of Maximum Social Advantage, Sources of
Revenue /Tax Revenue and Non Tax Revenue. Kinds of Taxes / General
introduction of Goods and Services Tax(G.S.T.), Taxable Capacity in
India.

T 1 wdE A ol wal, ik &) o srfdwen § Wi fow
P fepT | ot WIS ara @1 frgid, o & E& /. IR ST T
RGP M| TR B YR,/ IR @ WA W GIUEdl) w 0s "y
e | RA H R & |

Unit II — Budget- Definition and Preparation, Fiscal Deficit , Fiscal Policy, Deficit
Finance, Central- State Financial Relation, Recommendations of Latest
Finance Commission.

B — o g ddy, F8aH e omr A s |

Unit ITI - Meaning and Importance of International Economics, Intra and
International Trade, Importance of International Trade in Economic
Development. Theories of International Trade - Absolute and Comparative
Advantage. Factor endowment Theory of Heckscher- Ohlin.
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Unit IV Terms of Trade- Concepts and Types, Tariff and Non-Tariff in International
Trade. World Trade Organization (W.T.0.) : Objectives and its functions.
Balance of Trade : Concept, Types, Compositions and Structure of Balance
of Trade (B.O.T) and its relationship with Balance of Payment, Methods of
Correction of Imbalance of Payment.

T 4 TR F T — HHewT AR UPR, FIE AR B g W W
WWIWWW(WTO)W@?W SURIE IS
e IR THR | AUR IV P G AR geF T FIAE Hier @
ey Hae, YT IAged # GuR B A |

Unit V — Trends and directions of India’s foreign trade. Exchange rate - Theories of
Exchange Rate - Mint Par Parity Theory, Purchasing Power Parity Theory.
Concept of Appreciation and Depreciation of Currency and its effects on
Foreign Trade. Foreign trade policy and developing Countries.

PR 5 WY e aur # ygfa v R fifma = - i ® @ g
— THEEl ) g9l fHgia, $a i wEa e, 91 3 [ed g
ftrper vd Rl @R w wE | R AR i @ e <

Recommended Books :

H G Mannur : International Economics.
Kindleberger : International Economics.

Ef IRTE Il RIS el U fad

i 4 fr=r - o R

g Ta Wiedn : wie fawd

& o @oft : e g

TRAT T 3T © SFeRTSE 3pefere

Teguey S Yo AHRH B A9 Tobra
Shodlo fEeE : TS JrefeneH

P.D. Maheshwari : International Trade
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° Department of Higher Education, Govt. of ML.P.
Under Graduate yearly Syllabus
As recommended by Central Board of Studies and and approved by the
Governor M.P.
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Class / 81 — B.A ./ B.sc 111 Year
Session /3 —(2021-2022)

Subject/ fiwa - Economics/ e

Title of Subject Group : Development and Environment Economics.. Paper -l

fyva wE F1 S : faera vd wataRer sefere v 9H - |

L

frafie e #9- Max Marks / dfereed 8w : 40 CCE - (enigR® geaid=) 10
wmAT B §g—Max.Marks / HfERREH 3P : 50

Paper |
Development and Environment Economics. e vd qaiavor aefarex

Unit T -Economic Growth and Development — Concept, Characteristics of Developing
Countries , Factors of Economic Development and Growth- Capital, Physical
and Human Recourses , Research & Development and Technology.

iR fam & ga— doh | Hife ok A wERE, AgE o faer vl
THID |

Unit II —Theoties of Economic Development - Adam Smith, Karl Marx and
Schumpeter, Rostow’s Stages of Economic Growth, Investment Criteria of
Economic Development, Human Resource Development.

@w%ﬁmm%ﬁ?ﬁ—mw,mﬂﬁﬂ,q@almaaﬂm
fRpTR T sraven | AiE e & Fw Aves | Aa WEnE e |

Unit ITI — Balanced vs. Unbalanced Growth- Theories of Big Push (Rodan), A.Lewis,
Herschman,  Leibenstein, Gunnar Myrdal, and Harrod-Domar, Kuzenets
Model.

ST 3 g T SR fe- 98 uas B fig (QeE), T, T
RS, AR e, BAe—SIR, Formed /s |

% * Unit IV - Economic Development and Gender Equality, Gender Development Index

, CJ/‘~1 (GDI) Women Empowerment, Choice of Techniques of Development-
[ Da Kl 1)

Capital Intensive and Labour Intensive Techniques, Human Development
Index

DYMiéJf o461 g
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Unit V — Environment Economics — Concepts , Components and Factors affecting
Environments, Environment - Economy Linkage, Population —Environment
linkage, Market Failure for Environment Goods. Concept of Sustainable
Development , Valuation of Environmental Damages :- Land, Water, Air, and

Forest , Prevention and Control. Prevention of Pollution . Renewable and non-
Renewable Resources, Green Index- Concept

@Waaﬁm—m,mwwzﬁrmmﬁmﬁw
ST — T SidEeY | TEE- TR Jidwdy, aTR e 3
w1 ¥ gl awgl gRda Rem @ s[uRen, gt afd o
Aidem— qf, S , 9 R 7| wHiEer vgue faRer SR awers |

RATEA T R [TEETE W, SR GEEE Bl SR |

Recommended Books 3

M L Jhingan : Economics of growth and development.

Hayami Y : Development Economics, Oxford University Press.

Karpagam M : Environmental Economics
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Department of Higher Education, Govt. of M.P.
Under Graduate yearly Syllabus
As recommended by Central Board of Studies and and approved by the
Governor M.P.
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Class / 81T — B.A ./ B.sc II1 Year
Session /A7 —(2021-2022)

Subject/ fiws -  Economics/ 3fared
Title of Subject Group : Statistics . Paper -II
R g a5 &1 9w « wifeH ge T3 — I

frafra st 3q- MaxMarks / JfI®eH 3% © 40 CCE - (HaR® 7o) 10
gl B gg—Max.Marks / 3f8Edy 3 ;50

Paper 11
Statistics difRsg®T

Unit I - Meaning and Definition of Statistics, Nature and Scope, Functions,
Importance and Limitations of Statistics. Universe and Sample, Techniques
of Data Collection, Classification, Tabulation, Graphic Representation of
Data , Frequency Distribution, Cumulative Frequency.

AT (G ey, WHe Whed @ At Tifeve, ancfem, 9H el @
gy west, amgfy famor, W smafan
Unit II - Measures of Central Tendency: Mean, Median, Mode, Geometric Mean and

Harmonic Mean. Measures of Dispersion ;- Range, Quartile Deviation.Mean
Deviation, Standard Deviation, Coefficient of Variation,

JIfFROT B A — WR, =wgde Raem, ara faes, ww feem, e
IO |
Unit III — Correlation — Karl Pearson’s co-efficient of Correlation, Spearman’s Rank

MUC L difference , Regression Analysis, Regression Equation, Co-efficient of
Q Regression. Use of Regression and Correlation Analysis.
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) 2 40%
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Unit IV — Time Series Analysis, Concept and Component, Additive and
Multiplicative ~ Model, Index Numbers- Concept, Type, Importance,
Problems In The Construction of Index Number and their limitations .
Laspaire’s, Passche’s and Fisher’s Index Numbers.

@mewﬁw,ﬁm@m,mwwm,
MR |, red, @ IR B gADD |

N Unit-V Probability: Concept, Rules of Probability ,Conditional Probability,
Research- Concept and Types, Selection of Research Problems, Hypothesis-
Concept and Types, Research Report Writing .

@@iqﬁwwmﬁwzﬁﬁwmq@wmmw
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Recommended Books 3

Statistics : Ethance D N

Research Methodology : C.R.Kothari
Wi @ fugia : &1 ¢ T
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z Department of Higher Bdweation. Govt, of Madhy a Pradesh
Linder Gradumte Anpual Examination Pattern Sylabos
As recomnended by Central Bourd o Stadies and approved by the Governor o MU
w.e . Session 2087 - 18
Bl / Class . FoRAL W - BSe Par -
g/ Subject A/ GLEOLOGY
ge1s [/ Paper T S Firsn
Fag omig &1 oS 2 Title of Subject Group giadma wd ysvpdimss
Geondvnamics and Geoemorphology
sfd = g@fews / Compulsory or Option) 3™/ Compulsor
sifype 3/ Max. Marks @ ZTO
yreadd f&wwei { Particalar
TFEE1 1 aST P uEE, WS (@ SR Ree | -
j 2. gedt @) 'Sl
| 3. Wedmafifar vd gelt o airyy
4. gedl @ il T udl geR yd s |
L5 qgma . GNe, TTa U fase
~ Unit] ; ] Introduction to Geology. branches mrﬁ:&-:‘ T

]

2. Origin of the Earth,

‘v Radioactivity and age o ithe | arth,

4 Interior of the carth: crusic mantic aul core,
3 barthguakes: civoses. L“t.\l'\ and distnbution,

L EEET2 ) 1 ST R, e 4 f?muu v e s e

;1
t 2 ARy &) Heer od R

i 3. m@ﬁrfruﬁwmqﬁmﬁmumm|
‘4.W§ﬂﬁﬂwwmumul_

CUnitdl 7 b Voleanoes: types. products and distribution.
2. Concept and theories of isastisy,
3. Elememary ideas o continental driti.

%u\\'jéﬁﬂ%—a

. oM 'B:'{IL)

Sea Moor spreading and its evidenees.
e aE @ Aeed [aEal < B FER Td e iy
. HEOHERADTRIA $ew, Td U4 §ndrg @94
. 3. RIS e B geT Swerg |
. PIERE BR®, fd susg 5T e

A

5 ﬁ% Et‘-nn-m
s 27
5 .Qﬁsﬁ‘y

3
z
3
4 .
| Concept of” phase eetonics. ey of lu[nlilg"’)h‘llt\ and plaste beandarios.
2. Mid-oceanic ridges, Detiviies aid i ares.
obundameniid concepis o geomniornokoey
S Geomorphic agents. roch we :lhumu and isAvpes.
3
2
3
4
5

s a’_.ml,.,.. oo Y
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TUmlv | . Geological work of river.
SR 2. Fluvial landforms.
' “ | 3. Geological work of wind.
= ! ] 4, Aeolian landforms.

i 3. Volcanic landforms.
Ree @ e Brd )
feererdia pomagferat | '
AfeTE S @ EeTe B

EIE AT | _
TR B Awe w1l @ S e |

[ S N T B T o

. Geological work of glaciee.
. Glacial landforms.

. Geological work of groundswater,

. Karst topography.

. Geological work of ovean amd coastal tandforms.

L

Suggested Readings :
Wfow

‘e SR

Afrer - 9 gFe 99 74 S s
Ay Jfaee - A N Rad w@ s RiE
eratafaeT W g :
sfaem vo ivea - S fen R 9
giafes e - SILENE e Rl
gafydta vd el e - didue s

Principles of Physical Geology. A. FHomes
Principies of Geomorphology. W. D. Thombury.
Physical Geology: An Introduction. William ). Mibler
Pha sical Geology of India. S. ML Nahur

An Inroduction w Physical Geology, A K. Datt,

A ‘Text bouk of Pha sical Gueologs. G. B. Mahapatra
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I e el & ord af¥E odien ogla srER areTwH
" - Doy WenTs AUSE FRT SR HAT ALY, B VSuure g1 IFEifed
- Department of Higher Education. Govt. of Madhya Pradesh
Under Graduate Annual Lxasmination Pattern Syilabus
As recommended by Central Board of Studics and approved by the Governor of ML
w.e.f. Session 2017 — 18
w2/ Class dromf 9o/ Bse Part - |
fava / Subject Yasm / GEOLOGY
TEUA /S Paper fedfrm / Second
fawa wgg @1 oM@/ Title of Subject Group frwea w9 wisifasir
) Crystallography and NMiseralogy
Py T AwfaE / Computsory or Optivnal I 2 Compulsor
AfrFat 3dH/ Max. Marks 62’—'/?) ho -
- NI
g g f@avor [ Particular
AR ERe © e B ooy
. 2. fpveel Weam vd gt Wia | ;
1 3. fveeer @ @ | fiveea 9| _ '
4. freecha wa o aefy B
15maﬁmaﬁmwyﬂmmmwﬁl .
“Unit-l T Y. Defimition of mineral and ery stal, - T
' 2. Crvstal structure and unit cells,
i 3. Elements ot crystal, Crvstal fonns, '
' 4. Crystaltographic axes and axial angles. -
e e e |5, Parameicrs and indices Systéms of en sLNOWLONS. - «1 - oo L o Ll e e
Fg@ig-2 | 1. fbvea s @ ) o _
: 2. Prvedr wmia |
. 3. firved] &1 offeo 0@ fivem wiErl & [enr @ 9 waiaf)
.4, AW T & B
| 5. frveett & wom -.
Unit-1) | I. Laws ob Crystallography. ’ T T T T
] 2. Crystal symmetry. @M/
. Classitication of Crvstals and Symmetry of normal ¢lasses of ervstal sysiems, ..

’ '3
M 'J?, 4. Farms of nornl clisses. ﬁ"i}ﬁ!
21 s of nommal ¢ rel
C30 Twinning in crystals., L .

Mineralogy: Silicale structures and classibeation of $1lcates.
. Bonding in Mincrals,

Lo ,P}j Unit-H)

6 FHE-3 L1, WG e fede AT vE e anftere | T
: : | 2. @t 3§ gy
! | 3. Wi, ERuar Td Hewaaly J\Y
77 | 4 o foemr - N
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. _ 4. Solid solution.

e | 5. Physical properties ol minerals. ~ o
) TIeR 4 1. 9B B Ua - YERT B WadA 9 Fuaad
“ 2 Iqadie, Hikrs B9 G f Inale wrEd |

3. B-arwed, Poa e . o @ o uoned

4. AV TETTE - AW TE FHrAGvI) )

L5, WPl @y o B
Unit-iV" | 1. Nature of lig light: ‘reflection and refraction of light. - =
12, Refractive index. critical angle and wtal internal reflection.

+ 3. Double sefraction. Nicot prism; conssruction and working.

H 4. Polarizing microscope: parts and functions, r
| 5. Optical properties ot minerals,

| FTE-5 | Prefanad |t wEl @ wed, e wd waneg e o aeaes -
Jfferd=, e wa W |
qRORTeRAT |

Trhiare |

BHeRUR |

. fafara

Unit-V Study of composiiion. ph\ sical und t)])lltﬂ—pf‘ﬂpt_ﬂ!t\ of the Tollowi ing minerud
groups :

Olivinz. Gamel and Mica.

Pyroxenes

Amphiboles

. Feldspars

Silica

I

£ b BD -

bl

Suggested Readings :
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urRifre JasE (1) — S R U "ioRa

voriy Wi fasr @ 4@ 9@ s (s A )
wfva oF fivred fasma — s oo Rad

Rutlex’s Elements of Mineralogy ; Read. 111§
Rutley's Llements of Mincraloos : Gribble, C.1.

W Dana’s Text Book of Mineralogy: Ford Wi,

5 ?/}—
[P &4’7" ’M)

I/-- B

-

b o
. 5y
%Iﬁh) TE: 92\ mwﬂ» /‘1/9/'“ | F ‘{.;;OC;’

t =5H. 1) 2814l "
)61" M‘-“"‘I Qbﬂ Dk DEQLM) L, V. (¢anl?

‘h%-w U 35\\«'\"‘7 %(W

(- Webopehs) 0 (i s\f W\ wyl«\ o Q\\Q

\f—ﬁafﬁ'&" ) Signature No Verlfled
o\ e
&/\\ o] :'“:nf A

\ —~\\) e i

i) L




-

B.Sc. Part -1
Subject- GEOLOGY
wiEfs - e, ol W frwed oo wi fame

Practical : Geodynamics, Geomorpholozy and Crystallography & Mineralogy

1
|L!

he

Aarks : 50
TATHTAE AT P gL |

. 1,
2. wyengfae At el wde ) o S Gar ue warhiaro ;
3. gergfow wEfEEl ® RS s--arefaul @ avas afiaeny 9 e
4 WG B YW AERE RO uda Smad. s v =R i
5 WRA B W MARE W oEem vy wwiEr
6. WY IUAEN & T gF B dlevhg g afarer waia
I. Study of Geomorphic modeis.
2. Numbering of topographic maps {(Survey of Indiz) on various scales.

Interpretation of various geomorphic lamdforms and drainage patterns on twpueraphic
maps.

4. Plotting of major mountain ranges. lakes and rivers on the outhine map ol India,

. Plotting of seismic observatories on the vutline map in India,

0. Plotting ofepicenters and magnitudes of major carthyuakes of Indian subcontinenl.

[F¥]

1AM Nl & fned wiga & @it gl wr semes
2. Bhed WA @ W= anl @ qern fhera sirata an wengd

3. YFR WY H Icqa |

4. A% Prbrer® @fot @ sifes e o s,

5. YU AT B WEraen W dA Friom) @l o waseli el s

Lo Study of syometry elements af erastad idebs ol normad classes.,

2o Mudy of fundamental forms af ers stal nandels of morma! classes. .

e e w30 Verification-of Euler's theorem,: = = - = o mos e o e

4. study ol physical properties of rock forming minerals,

5. Study of the optical properties o important rock tormng miserads using polarizing
Microscope,
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e Teie ([l = 05, B wWidl= 10) @ 20
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g = {50

Subject - Geology
Scheme of Examination Marks

Annual Two Paper pattern

Theory paper First - Maximum Marks o
T T TTheory paper Second _-'HP'Max'ime N_l‘é'r!;?; ) o

Internal Assessment (Three Monthly = 05, Six Monthly = 10) @ 2.0

Practical Exam - ) -Maximum Matks =50

Total =150
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Scheme for setting theory question paper :

05 Objective type (V2 Marks each)
05 Short Answer type questions with Unit wise internal choice ( 2 Marks each}

05 Long Answer type guestions with Unit wise internal choice ( 6 Marks each)

Total F{Zy “o
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Department of Higher Education. Govi. of Mudhy o Pradesh
Linder Graduate Annual xamination Pattern $s Maibus
Asrecommended by Ceotral Boued of Studies andb approved by the Gosernor of AL
w.e.l. Session 2018 — 19

He / (lass ACHEL T — 0 1.5c. Part - )

fawa s Subject e/ GEOLOGY
YT/ Paper e/ First

g wig @1 fdas / Title of Subject Group  FAMFA S Petrvlogy
iferame dwfea® / Compulsory or Optional 3@/ Compubsory
Glfﬁﬁﬂ AB / Max., Marks “Q

WSS AT | Particular

3?5:3‘1 1. Siferd) BT aRaa, e & qET aiieor )
P2 TR U4 9T, Uh-uced (o), Ruedia (uwmge- eafze, ok
;. SIemwige-UhafEe). @ Bedn (swias uwige - wsise) Riftase

' Ryren @1 e vg grRer HeAeTH |

3. 9m A afdrar, S od AT |

: 4 afaigsar Rigia- awm afafisan erae

i 5 3T el F T

. Unit-1 I Introduction 10 Petrology. General classilication of rocks. oo
¥

. Phase and component. Crystalization anid phase equilibrium, in monan
{Unicomponent) (Si0-). Binary (bi- component} Galbite-anorthile: and
diopside- anorthite). und Ternary tri-component ) (diopside-albite-nnorthiie
silicate system.

- Definition. Origin and ;omgumllun of mapma.

- Reaction principle- Bowen s reuction series.

. Forms of igneous rocks. i

I S B BRI | ' '

3mRa @@ @ T vd [eR Wy |

g i F1 wfiwe |

ufirs, SreHErE. IRIE vY szl e o it T

ATy Sl @ Il - g i um:J Ta BT

. Structures of fgneous rocks.

- Fextures and microstruciures ot fencous rocks.

- Classifications ol lgneous rocks.

. Mincralogit_al sharacteristics of Acid. Alkaling. Basic. and Ulirabasic rocks.
- Origin ol igneous rovks: m.u-m.uu differentiation and mwmlatmn
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s Tt PrinciplesTof Pétrology GOW L Fveell T

@

[ 3. onccpl of sedimentary facics.
oncept of lithification and diagenesis,
Structures of sedimentary rm.ks

FHTGERY B o) T HTAWeT WS $iea: )
FRIIRG o] wva=d @ Teqy

Textures of sedimentury rocks.
Classilication of sedimentary rocks,
3. Agents and Kinds of metamorphism.
4. Grade ol metamorphism and metamorphic mineral zones,
) 30 Structures and textures of nlnor pim rocks.
CEFIE-5 | 1. BIAARE Bl & TNERT)
: l 2. BTEATART AT B aRarE T G |
b3 oMy AWl T W Eraran |
| 4. 39 IHeer @ Wit ardra BRI |
Moy _I_I Classification of metamorphic rocks.
2. Definition and types of metamorphic Tacies,
! 3. Progressive metamorphism of asgillaceous sediments,
_j__J_Eff(:-rrc\st\t_tl1cnlli! metamaorphism ul impure fimestone.

4.C

5.

1.

2,

3. HAFGT B FITP G FEGR |
4.

5.

l.

2.

|
|
|
|
I

T Unit-IV

Snggested Readings :
e @ fogma - afiew e ywara v S @ Taferar
aferst @ gl M Ty, R, spae-o R B

lznecus Petrology @ MK, Bose

Metanorphic Petrology : 13, Bhasker Rao

Metamorphism and Mctamorphic Rocks of India: S, Ras
Petrology: H, Willium, F.J. Turner and F.M. Gilbert
Sedimemary Rocks by: F.J. Pedtijohn

Textbook of Sedimentary Petrology by Verma and Prasad
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I ey O, seaney wEs
F[RRe Heandll @ R afie whenr vagly aeER weEen

: FEMA TGS WS g7 YUl qem Ay & w99 g 8 o
Department of Higher Bducation, Govt, ol Madhya Pradesh
Uinder Graduwe Asnual bBacoination Paiwern Sy Habus
As reconunended by Central Board of Siudies and approved by the Governor of MU
w.e.f. Session 2¢18 - 19
Het / Class ATEAT T - i BSe Pan L
ffug / Subject QfeFr o GLOLOUGY
WU/ Paper T 2 Second
fawa e & M¥TF /2 Tike of Subject Group  TRETEE JRHIF, Srructural Geology
srfyard W/Compulsur}' or Optional 3@/ Compulson
SRPT 36 / Max. Marks @ 40
gragHH fAgeer /) Particular
T | 1+ TR YIS Bl aRemn vd SeaT aa | T
' L 2. WER @l ugaH | A ga A @ SR )
3. FARARIR BT Ud @R SN ST @ oua |
A, GEIN T ey, qEae wr Afy aen @ @ wne |
5. TRl & ¥ @or oo A gEEm e
I ‘ 6. @ RwTw P 3@uRn | ’
Unit-l & 1. Definition and scope of Structaral Geoloay, o T N
[ 2. dentilication of bedding. Concept ol dip and sicike.
© 3 Clinometers conrpass and Brugton compass 1 working and use.
: 4. Study of outcraps, Eftects of dip and stope on outerops,
j | 3. Recognition of top and bottom of beds.
i i 6. Concepr of ruck detormation. oo e e e
_— - - ; _———— l o e T
12 9O B SfRE wa wEie ariteser | '
3. WA g @A Wew ¥ asd @ ggn |
| 4 granll W asm @ wama
:s.aﬂﬁﬁ?mﬁféaﬁmfhmsmml

-:|..

Unit-H . Foid morpholuby

. Geomelric and zenetic classification ol folds.

- Recognition of tolds in the Netd and on geological maps.
. Effect of folds on outcrops.

. Elememany idea of lmclnnm uf lnluhnv

WA JTesITRas) | 99 3y |uverd
el &1 7ERfas @ Falae Titean
IR U AR AEfre ¥ gy o uEeam

w¥ fharfaly & sRfys srauwern

%\‘4\ \I")

Y }lnn -{f!

nsbc
;ﬁﬂﬁ)

bl el I LR P N T P O SR 151

- Fault morphology. Ship and separation.
- Geometric and genetic classification ol faults.
- Recognition of faults in the licld and on geotagical maps.

qearE W W B g | M
w

- Eftect of faults on outcrops.
. Elementary Idf.‘d of mechapics of Taulting. 25N D
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I - o et e g e __ Cvier e et e g s am e o e - QD
: IBEF-4 - 1. GO B JBNA, W B FAHaGd ¢d w7 Jifeesl
: j2 o oI weTadh, WoR, s W@ ogan wYemel W W | _g
: i3 @ ginite el wew, Sl W@ gEn avenel W wa '
{Unit-1V [ 1. Joint morphology. geometric and gcuctit?fléésiﬁca:inn ol joints.
. Foliation: Terminology. Kimds. origin and rciation 1o major strucuires.
- Lincation: Terminology. kimds, ocigin and relation 10 mujor structures.
HIFTHGR TAT FACHIR. HIOTHTH &2 AT §
el BT 7 e Al 4 ResRera wy e |
. faadte) @) sRMYE s wd qrafiQg s, [ orn @ A9S g
L FINER Ara @ Radfed Remey
NENTRY - Types of uncontormity, T T B .
. Outlier and inficr. Onlap oy crlap) and ofliap.
. Recognition of Linconlormity in the dicld and on the Geologicat maps.
. Elementary concept of tectonics. ‘Tevtonie frumework of Peninsular Idia.
Indo-Gangetic plains and 1 xtea peninsular lndia,

[

lad

s

AWk -

b —

| S PV

I

Suggested Readings @ '
IS REFE-TF 3faa - § 9. ek wg dwn ey
WEATHS fAT - B B, A
s s fmr-2) -y, L giavae

Stricturat Geology @ Billings M.

Theory of Structiral Geologs : Gokhale. N.W.

I-xercises on Geological Maps and Dip-Strike : Gokhale, N.W.
Qutlines of Strictural Geology : tilis E.S.

Structural Geology : Hobbs. Means and Williams

Gieological Maps : Chiplonkar and Pawar

Structoral Geddogy 1 Twiss wind Moore
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Class : B.Sc. Part
Subject : GEOLOGY
wrafre - dafeE ¢ aReAeTs R
Practical : Petrology and Structural Gevlogy
Marks : 50

Crminfae Yol o1 e A - (F i e, el waEl @ e

ez, TRRIEE, A, QYAGE. TGRS, FHAA- TG, ST,

Srerge, qUTAige, 99T, Wf*r&rq T, THIRRY, $1, TR,

A 4 Brage, We, @RAIZT, HINER @ AETEEE |

fresfafRaa S @1 gewae SEUd i wuen, o e e o

IFeufed)-

DEIETA srzﬁ‘ﬂs'd AR, TG, WAL, VAW INGE, dreRTge. 9T,

TR, PITRR, TR, e, AW 1@ | FETESEE |
$Wqﬁﬁaﬁu§nmmﬁw~mﬁ|

Megascopic study of the fatlowing rocks:- {Mineralogical composition. Texlure, Ongin
and Distribution).

Granite, Diorite, Gabbra, Dunite, Syenite. Nepheling-Syenite. Doterite. Peqinatile,
Rhyolite, Basalt.Conglomerate. Breccia. Sandstone, Shale, Limestone.

Schist. Gneiss, Phyllite. Siate, Quanizite . Marble and Charnockite.

Study of thin section of the foltowing rocks: {Mineratogicai composition. Texture,
Microstructure

andg Origin,

Granite. Diorite. Gabbro, Dunite. Syenite. Nepheline-syenite, Dolerite. Basali.
Sandstone. Limestone, Marble. Schist. Gneiss and Quarizite.

Distribution of important rock types on the outline map of India.

mﬁﬁaaﬂﬂmﬁqﬁqqﬁmﬁm|

g g & gEEad 9 A A @ A |

@aﬁmqmﬁa\%qﬁﬁzmﬁﬁma
ﬁﬁm@m‘m—«‘ﬂ{maﬂrm- e o

ot ST UG ATHG TTE-THD b SRR

AR WS BT AT |

Measurement of dip and strike using Clinometer,

Measurement of dip and strike using runton compass.
Interpretation and draswing ol seetions ol simpie geolugical maps.
Three point excreise wid compiction ol vulerops.

Study of primary sedimeniary wd igicous STUCres.

Stdy of Structural maoders.
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Scheme for setting theory question paper :

& wI
05 Objective type (% Marks each) =2%(Bx%) «~
05 Short Answer type questions with Unit wise intemal choice ( 2 Marks each)=10{(5x2) — ™

05 Long Answer type questions with Unit wise internal choice {6 Marks each) =30(5x ﬁﬁ - 2%

Ta!-42'/z ) TGOS

28 w1 2840 (e W!ﬁ/&j

i) (T s ferdr)

m,bw%«;
Y, \J Bl
'\q\ﬁ- ,{4” + \ ‘\? Q)L bk

(s ()

\ﬁ Y w\v)
‘@i@ ‘%WQ % ]M\
(o8 o P DL e (o
[ :

(é p PN'-L') ARPAN Digitally signed

.;(\ BHARD EmEBCV%
\ WA%gnatur NPOQ?é
\ -—-2'\\/7
—ARPA HARDW
AJ11@GMAIL.COM,

G Tem - N %




L * )
: S e wenel & fad affe oden vgfy srmr wegw
C : BT AT WU IR ST e Ay @ TSaw g i
Department of I Tigher Education, Govt. of Madhva Pradesh
Under Graduate Annual Examination Pattern Sy Habus
As recommended by Central Board of Studies and approved by the Governor of M_P.
w.e.f. Session 2019 — 20

FLoE. 9T — 11,/ B.Sc. Part - 1

AT,/ GEOLOGY

TR / Firsy

weT / Class
fawa / Subject
J94 / iaper

favn w7 &1 W /
Title of Subject Group
sifvard a1 dsfeass / Compulsony or Optional

SareRaEe o weEefaEs
Palacontology and Stratigraphy

st/ Compulsory

Hfran 3iF / Max. Marks @ G

g3 AFH 49wl  Particelar

FWIE-1 11 haredfewA @ o T T T

P iz.@waﬁmnﬁﬁaﬁr&?@maaﬁﬁfmﬁi |
‘ ra.aﬂamﬂ%%g&wﬁmm‘mvﬂquﬂm%ﬁ| '

, 4. T=Iage, BRIFPG v greelaige & area wd st e )
VOO S xR o L LT
Linit-) | 1. Introduction to Palueontology. B

* 2. Essential conditions 1or fossilization and modus of tossitization.
: 3. Geological uses of Tossils. Index fossils and their importance. ;
| 3. Morphology and geological histury of Graptolite, Forminilvra. and Tritobite.

(3 - L R ——— R i BN = . . - - PR - - - o

| 3BTg-2 _Iﬁmﬁrﬁgaaﬁsmﬁaﬁw-«ﬁwﬁmgﬁgm:

1 ! LYY

' [ NS e _ -

—_——d _ |-2. afdraarer - - o ——— e e ———
3. Al
a4, TReANST !

| 6. Rrgars
Morphotogy and geological histors of &
) I. Echinoids
! 2. Brachiopoda i
: . Lamellibranchia
. Gastropoda
.1 5. Cephalopoda
,W-a_i1.ﬁ?ﬁvﬁx§naa?ruﬁm- HTIRANE G e WRE TEy @ g § V-
,' P RS SR | yAee e ToE

| 2. WERITAT @ R, WEWey @ st |

3 URAIS oy @ ywRfaea, difae g @ snfits aee

i Unig-1i

el

Lh

/12__,,.“\\,)_: 4. WIER ¥Wu, Red ae We W gRoads Taihe Fiete F 6w famer @
N /&r ‘-’j‘ I —— e e .. — e e W
< '\bT‘.-mblll I Introduciion o Stratigraphy: Basic concept ol Lithustratigraphic and 1}‘“
- Chronostratigraphic units. Geologica! 'Fime Sealk, , 4<
W I 2. Principles of stratigraphy. Crileria lor correlation. \_ '
.-—-""r’(. 3. Stratigraphy. Geographic distribution and economic mportuee of Dhanvar
VK?;ET:. |7L ! Supergroup. o )

ot
B .5 RadAede)
'S N

AN 53
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v W

I 4, Strat:graphy. Geographiv distribution and Economic nnporlan\.c of Sausar Group. I
( hilpighat Gmup and Blmdc!klnnd (:nussn, Comple\

e E 2 P?ezx HERIW Wﬁmm wrrn“ats Rrevor ok snfots ﬂgun

3. TISATAT WEY ¢ AR, ey, S Rawer g3 snfhe mea ) i
Iamaﬁ@jﬂﬁqﬁﬁmﬁmﬁ?ﬁaﬁvﬁﬁmﬁwmwﬁwwr

MOtV * I. Cuddapah Supergroup: Stratigraphy., Geographic distribution and Leonomic l
! importance.
2. Vindhyan Supergroup: Stratigraphy. Geographic distribution and lconomic
. importance.
3. Gondwana Supergroup: Stratigraphy. Geographic dhll |butmn Palucoclimate and i
: {:conomic importance. |
4. Jurassic rocks of Kutch: Stratigraphy, (JLU"RI])'IIL dl’iu ibution and Fossil content,

CTHIE-5 | 1. g 8 @) (BeRRN Yid | WERIe, SITe [Raver g orared s
| 2. 3 R U@ o] W HeRfasm, Snfee Raer va Sfraren s |
' 3. TP 99 : FIRIAEE, e B @ amgy ;
i 4. ITHM & g WER A - werfawm, Whifae fraver sk e mewr)
sﬁml%raiﬂqg TERfasm, dmfas faer @ sdeetm s

P Uiy I L. Cretaceous rocks ol Tamiinadu: Stralis graphy. ~ Geographic distribution and Fossip
. conlents. -
2. Bagh Beds and Lameta Beds: Stratigraphy. Geographic distribuion and Fossi) |
contents. f
3. Deccan Traps: Stratigraphy. Geographic distribution and Age.
* 4. Tertiary rocks ol Assam: Stuatigraphy., Geographic distribution and Feonomic
! importanee.
5. Simalik Group: Stratigraphy. Licographic dlsmhulmn and V eriebrate Fossils.

Suggested Readings :
Saren fasn wd wwrfaeT sﬁwmmwaméﬁ%ﬁm L

Warew f&9E ;e D). s
HHIED) UG FwD orarey B 81 dye oo fars
AT sfagm A W e gaaeen ol g

An Introduction to Invertebrate Paleontology : P.C. Jain and M.S. Ananthraman
Historical Geology of India: Ravindra Kumar

Introduction to Palaeontology: AN, Davis

Invertebrate Palaeontology: H. Woods

Geology of India: R. Vaidhyanadhan and M. Ramakrishna (Geol. Soc. Ind.
H\C«'\M Publication) 2 Ed 2010.
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T/ Class E GICRN. 91T - 111/ B.Sc. Part - HI

' f g / Subject R/ GROLOGY
9194/ Paper fzdg / Second
faga w1 Wiw/ Y-HayA @ aEeiie fewn s
Title of Subjeel Group fzarth Resources and Applied Geology

KN CIni FFEfUF / Compulson ur Opiional  arfard S Compulsory

WX 3D/ Mox. Marks _@n) Mo

Qe gET fAERoT { Particular

| TPE—1 | 1. al® qfawT @ WRET, WA A B G, e Qe
‘ ' 2. Avia ARV WRH | ‘
; 3. IURANT WepH |
4. STTfTERYT Q7 el wenss WHiE we |
: 5 ga@d ARl WA |
JUnit-l ]

. Introduction 1o Liconomic Geols oy, Classilication of mineral deposits.
Geological thermomaters.

. Magmatic conceniration process.

. Hyvdrathermal process,

- Oxidation and Supergene sulphide enrichment processes.

. Mu:hani;al concentration processes.

4 L b

|
|

AR faeror ¢d srrfﬁias IGGIT AT
e, A, sifm. atan A, Tegdifm |

= | Lh

32

.' 2 ¥Ra & Wl # Frefdifes swrfes afa Pdd @ e soven, afistrg g

: 1

,.‘ | sfmifers faerwr, va anfdtes SudnTi w1 seguE-
| AP, ATIETgE. TIed. ANTSE. TRITTY, PIOAISE, TIA0S, Frey, AR,
Wﬁaﬂﬂstqaﬁmmr e e oy e oo o o

Uiit-lT 11, Studv of the foltowi ing metaitic mincral al deposits of Indlian with relcranu to their

; mode ot accurrence. ore-minerals. geographic distribution and economic uses -
«Iron. Manganese. Chromium. Copper, Lead-Zine and Atuminum.
© 2. Study of the tollowing non-metallic minerat deposits ol Indiz with reference ©
thetr mode ot occurrence, mineralogical characters. peographic distribution and
eCoNnomic uses :-
Mica. Magnesite. Tale. Barite. Asbestos. Kyanite. Diamond. Corundun, Beryvl.
* Fluarite and Gypsun.

Nora - FFR-3 1 B ® SN, B @ G, AN @ feeliee wi drach Fee T
Y3 : 2 sToRE aregEdn OEifEem) B gl wEEE 0a ENT | SREOTE
5~ '}_‘ ¥ ) mﬁaﬁamum(&unwmwmmwﬁr TS T i
w.c;/vb'/ 'mﬁ*ﬁ'ﬂﬁ&m 83 |
3 mavdw @ @l wea - mis @ s, I-denfres oF Arnfaes faave @
i farery wend H
' | a. i @ A

Chit-RE 1 1L Origin of Coal. 'vpes of cout. Coal and Lignite depusits of Tndia.

O’{_
oS

2 | 3 Origin. migra _ o percolous
“,{[9 - and Swratigraphic traps. [nlwnd and oll=shore Petrobiferous basins in India.

3. Mineral wealth of Madhy o Pracdesn with special relierence o mode of vecurrenee.

. geological and geougraphical diswibution.

2. Origin. migration and entrapment of sataral hy drocarhons (petrolewn. Structural

%‘;ﬁ | 4. National Mincral Palicy, - . 'i
_-_z,g» w73 Elbeoll 2\
/Z - }:a&“}. — D—A‘VIA .\
g DA D.je D ) 7Y 717 tx ;_’2""";;_.-:}. g\@\gpature V/'e fied
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- Engineering Geology and its importance. E nnmuf;mn pmpul:u of rucks.

- Geotogical condjtions fur construction of dams and reser cir. i
. Geological conditions tor construction of winne|s. -
. Hydrologic cyele and oceurrence of grouadwater, Quality of groundwater. _
. Hydrological properties of rocks, € iaﬁblliLdHUI‘l of dL|th.I\ i

e o — — ey

S SN BT UReay, Wite e 2 ged] (IS EEBE e |

T A wdEl @ e Rl o orfars sraer :

- VIS A1 B e gea & vatewei g |

4. gard BralReer &1 o9y, saE efEl @ ueR, war orRE @ e

ol |

5. oY, WA (& #hnifdie gEAr 93 3 W SiquRen |

Linit-¥ I. Introduction to mineral exploration. Surface and sub-surlace exploration methods. ;
- 2. Elementary ideas about surthee and under arownd minmg ncthods. !

Il

Miniv

El

i

: 3. Eavironmental impact due to vver exploitation of mineral resourccs.
H i
: » 4. Introduction to Aerial Photography. Tyvpes of aerial photographs. Elements of :

| aerial photo-interpretation. i

" 5. Elementary idea about Remote Sensing and Geographie Information :
i ] System.(G1S) B

Suggested Reandings :

1
afiE e - @wn M e !
e v araEiRE fas - am. § iR
el e . @ RetRar _
- e -—m—'!rmﬁ—:ﬁ-qiﬁm 1“7[ t‘é}:{_:qw___T o - ‘..Q_a-... c ? . X e e e — — ;},

Leonomic Mineral Deposits of India: Uimeshwar Prasad
Ore Deposits ol India: Gokhale and Rao

India’s Mincrals Resources: S. Krishnisw wini
Greundwater Hydrology: D.K. Tadd

Textbook of Engineering Geology: N.C. Kesavutuy
Courses in Mining Geology: RNLP. Arogvaswami

Principles and Applications of Photo-geologs : SN Pandley ' QSL"'
Geographical Informtation Systems » Chang K k% p.&
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Class : B.Sc. Part-ill @

* Subject : GEOLOGY
WIS Gﬂﬂmﬁamwﬂmﬁamamﬁmmwmﬁmugﬁm

Practical : Palaeontology and Stratigraphy, Earth Resources and Applied Geology
Marks : 50
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3. AT IOl & TR W At BT GRS UEaE qu ST |

1. Study of the following fossils:
Nummulites, Calceola, Zaphrentis. Micraster. Hemiaster, Cidaris. Productus,
Terebratula, Rhynchonella, Spirifer, Gryphaea, Pecten. Venus, Cardita. Arca, Trigonia.
Cerithium, Conus, Physa, Murex, Natica. Cyprea. Trochus. Turritella. Belemnites.
Orthoceras, Nautilus. Goniatites. Ceralites, Acanthoceras, Perisphinctes, Calymene,
Paradoxides, Phacops, Monograptus and Ciplograptus.
Glossopteris, Gangamopteris. Vertebraria. Schizoneura. and Plilophyllum.

2. Distribution of the important stratigraphic units on outline map of India.

3. Stratigraphic identification and sequencing of rocks on the basis of their diagnostic

haracteristics
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4. M-SR ARRE &1 a7 gur Iua fdaer |
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6. €A TIUS Td Y9UE N wrw R 9 a@EET gra RawsT |

1. Physical properties. chemical composition. mode ol occurrence. distribution and uses ol
the tollowing ecconomic minerals:-

Magnetie. Henatite. Limonite, Goethite., Siderite. Pyrite. Hmenite, Pyrolusite. Psilomciane.
Braunite. Chromite. Chalcopyriie. Coveitite, Bornite, Matachite. Azurite. Cuprite, Golena.
Sphaterite, Cassiterite. Wolframite. Molybdenite. Stibnite. Orpiment, Realgar, Bauxite.
Apatite, Asbestos. Barite. Caleite. China-clay. Corundum, Fluarite. Graphiwe, Gypsuim.

(if (_;arnel Kyanite, Lepidolite. Muscovite. Quartz. Sillimanite. Tale, Magnesite. and_Fireclay.
ﬂ/r\“ 2. Distribution of economic minerals on the outline map of India.
\\( XN ) Study of hvdrological propertics ol rocks, “ ‘-}

4. Preparation and interpretation o) water tible nips.
3. Wdentification of raw materia) and minerals as various linished products.

Q,_E_,' _Lr 6. Visual interpretation ol avrial photographs and satelfite images. }

el éﬂ( (D el

rVE /tf)'p 28lu N F 0—43“/\ \

T ket B, : i‘)
> oy

o QXN W‘rf\ v/ ICu'sh}‘)h A,
\Q‘(-L ) /'/\d(\\’x BHA_ W D;at; 2021.07.14

“N \,7 AJ 17:54:35 +05'30'

- 4




3

Jgifrs gewT & 3Bl B AW -

05 SRFIS WE (% 3k FEA®) =2%(6xk — &

05 g IETAA YT @S R lcr Ree Wi Qe W) =10(G6x2) —— | o
05 O SE U §FE IR WRT e W (64F TP =30(5x6) 02— 2 5

@2 %) \o

Scheme for setting theory question paper :

05 Objective type (v Marks 2ach) | | =2%(5x %) e
05 Short Answer type questions with Unit wise internal choice ( 2 Marks each)=10(5x2) — 1\ Q

. . . - - ul ,
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Annual Two Paper pattern
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Deparment of Higher Education Govt of. M.P.
Syllabus for Under Graduate Classes
as recommended by Central Board of Studies and approved by
the Governor of M. P. Session 2019-20
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Class &
Subject fava

Title of Paper we= U3 &1 M¥®

Max. Marks
If¥EaH 3w

Objectives:

I~

Unit 1

Unit 2

Unit 3

A 2019—2020

B.A/B.Sc. I year €14, /§.ua—4l. g af
Geography e

Paper-1, Physical Geography (Lithosphere)

e U U, Wi e (I Jved )
Theory 40

Hgrfaa® 40

The objectives of this course is to introduce the latest concepts in physical
Geography, essentially geomorphology, to the students of geography.

3N UIGTHH BT Seed A & BIE Bl Wi e faRY R W) y—snafa
fasme & At ey HAaheais & uRfyd R B

Particulars faazor

Introduction to Geography: Definition, Nature and Scope of Physical
Geography. Relation of Physical Geography with other branches of earth
sciences. Solar System. Earth and its planetary relations. The Origin of the
earth, Age of the earth. Geological time scale. important hypothesis related to
origin of the earth: Nebular, Tidal, planetesimal, ottoschmidt and supernova.

TSl B gRFy: g, yf, fvg &7, Wifde e o1 o/ el |
e, ARAvSd, Jodl U9 99D U WY | gl Bl Seufad, Yol @ Ay |
Y-gTe FAT—AO, gt @ Saafy, Haeh aReeaai— Aeier, S,
B, ACIAS TG TadRT YRS |

Interior of the Earth, Geosynclines, Continental Drift theory of Wegner,
fundamentals of geomagnetism, Plate Tectonics, Theories of Mountain
Building Earth movements — Endogenetic forces and Exogenetic forces

- @ WAL, e, TR o AT faver R, qgeEea @
o IR, wie—faaxten, wda fafor & figia, qege— weia 9o U
EIESINECE

Theory of Isostasy, Earthquakes and Volcanoes. Tsunamies. Rocks — origin,
types and composition. Depudation (Weathering and Erosion)
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Unit 4 Geomorphic Agents and processes, Masswasting. Evolution of Landforms,
concept of Slope development, Concept of cycle of erosion: views of Davis
and Penck.

$HTS 4 YRS UhH UG THAT, JEGERY| WAwUl B SgWd, ol @ @
HHUHT, RS TP B Ahea: S e Ua & R |

Unit 5 River Channel Morphology, Erosional and Depositional Landforms of Fluvial,
Arid, Glacial, Karst and Coastal Topography. Application of geomorphology
on hydrology, Economic geology and hazard.

S 5 TE & YETERS, T4, IRy, R, g wew qer Wgg 9e -Igi B
IRETHS T FEurens we wY, Jeaa s o1 o fasm, anfde

IS =M 3MMUeT # SIgWAT |
Suggested Readings:
1. Kale V. and Gupta A: Elements of Geomorphology, Oxford University Press, Calcutta
2001.
2. Monkhouse F. J.: Principles of physical Geography, Hodder and Stoughton, London,
1960.

Sharma, H. S.: Tropical Geomorphology, Concept, New Delhi, 1987.

Singh, S. Geomorphology, Longmans, London, 1960.

Small R. J. The Study of Landform. McGraw Hill, New Yourk 1985.

Spark, B. W. Geomorphology Longmans, London, 1960.

Steers, J. A. The Unstable Earth. Some recent views in geography, Kalyani publishers,

New Delhi, 1964.

8. Strahler, A. N. And Strahle, A. H. Modern physical Geography: John Wiley & Sons,
Revised edition 1992.

9. Thornbury, W. D. Principal of Geomorphology Wiley Esstern, 1969.

10. Woodridge, S. W. And Morgan, R. S. The physical Basis of Geography — An Outline
of Geomorphology, Longman Green & co. London, 1959.

11. Woodrige, S. W. The Geographer as Scientist Thorns Nelson and Sons Lt. Londo,
1956.

12. Dayal P. A. Text book of Geomorphology, Shakshi Book dept Patna 1996.

13. Drry, G. H. The Face of the Earth, Penguins, 1980.

14. Emst, W. G. Earth systems Process and Issue. Cambridge University Press 2000.

15. ICSSR: A survey of Research in Physical Geography. Concept. New Delhi, 1983.

16. Kale V. And Gupts, A. Element of Geomorphology. Oxford University Press, Calcuitta,

NSk w

2001.
17. Monkhuse F. J.: Principles of Physical Geography. Hodder and Stoughton, London,
1960.
18. Sharma H. S. Tropical Geomorphology, Concept, New Delhi 1987. ARPAN
19. Singh S. Geomorphology, Longmans, London, 1960. BHARD

20. Small R. J., The Study of Landforms, McGraw Hill, New York, 1985.
21. Sparks, B. W.: Geomorphology, Longmans ondon, 1960. _,‘E 5«%
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22. Steers, J. A. The Unstable Earth. Some recent views in geography, Kalyani Publishers,
New Delhi, 1964.

23. Strahler, A. N. Environmental Geo-Science, Hamilton Publishing, Santa Barbara, 1973.

24. Strahler, A. N. And Strahler, A. H. Modem Physical Geography: John Wiley & Sons,
Revised edition 1992.

25. Summerfield, M. A. Global Geomorphology, Longman, 1991.

26. Thombury, W. D. : Principles of Geomorphology Wiley Eastern, 1969.
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Deparment of Higher Education Govt of. M.P.
Syllabus for Under Graduate Classes
as recommended by Central Board of Studies and approved by
the Governor of M. P. Session 2019-20

Tog e favrT, 49, wmae
e demsl @ ol Jrgamd
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g4 2019—2020
Class & : B.A./B.Sc. I year 1T / L va—. oA af
Subject fawg : Geography [Tt
Title of Paper W99 95 BT W@ : Paper-1I, Introduction to Geography &
Human Geography & & UR@d Ud d1+q
Max. Marks : Theory 40
fdrma 3w : dgifasd 40

Objectives: The paper intends to acquaint the students with distinctiveness of geography as a
field of learning in social science as well as in natural science. The philosophy and
methodology of the subject is discussed in such a way that students develop a keen interest in
the subject and pursue it for higher studies.

R ;™ T 7 T S Renlial o wea amiee @ wefos ReEl @ sa
T 2| 39 vy & gfeavr vd At o 39 yer et e mar & aifs feenffar
¥ vy & Ul e R e 8 aen 9 S R @ SR SR 8 9 |

Unit |

Unit 2

THIS 2

Unit 3

Particulars

faaRor

Definition, Nature, Objectives, Scope and development of Human Geography.
Interrelation of human geograpny with other social sciences. Concept of areal
differentiation and regional synthesis.

AHG et B AR, TR, Stw AR favgawg U@ faerd | A el @1
=y wrifore fasl | osiadwy | & fafar @ e weemor @
NEZREL

Man and Environment relations: Determinism, Possibilism, Neo-determinism.
Dualism in Geography: Systematic Vs Regional, Physical Vs Human,
Theoretical Vs Applied geography. Concept of radicalism and behaviouralism.
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Human adaptation to the environment (i) Cold region - Eskimo (ii) Hot-regio
- Bushman (jii) Plateau region - Masai, Gend (iv) Plain region - Santhal.
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Unit 4 Population: Growth, Density and distribution of world population. Physical
and Social factors influencing spatial distribution of population. Migration and
Immigration of population, population explosion and concept of Optimum
Population. Population as social capital

IS 4 ST - favg # o gfg, v T faaRen| seeen @ vt
R & wifda R e JAifde Td |Amifee R | SEEEr B gEeld
Td 3MMEe | Sl [Aepe U Sdmelad Sl Bl el | ST
IS HUaT & ©9 H |

Unit 5 Human settlements: Rural and Urban, Types of settlement, patterns of
settlement: Linear, Rectangular, Radial Checker Board pattern. Environmental
issues in rural settlement, Hierarchy of urban settlement.

ST 5 Ara aRaan I vd R | aRadl @ TeR | IRl @l Y&,
AR, 3RT, ANF-Uecdl Wfrwy | 0T e & wiaReid 5w,
TR A BT GSTIHHA |

Suggested Readings:

1.  Bergwan, Edward E. Human Geography, Culture, Connections and Landscape, Prentice
Hall, New Jersey, 1995.

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

3. Fellman, J. L. Human Geography- Landscape of Human Activities. Brow and
Benchman Pub., U. S. A. 1997.

4,  DeBlij, H. J. Human Geography, Culture, Society and Space, John Wiley, New York,
1996.
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Deparment of Higher Education Govt of. M.P.
Syllabus for Under Graduate Classes
as recommended by Central Board of Studies and approved by
the Governor of M. P. Session 2019-20
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A 2019—2020
Class & : B.A/B.Sc. 1 year §1T. /1 gu—<. worH qy
Subject g : Geography T
Title of Paper 9391 U= &1 H¥D : Practical AT
Max. Marks " : Theory 50
e 3d : g 50
Particulars
faavor
Unit 1 Scale: Scale by Statement, Representative Fraction, Linear scale: Plain,

Comparative and Diagonal. Enlargement and Reduction of map.

TPTS 1 AN HIAICTD, FRED W | Y& AOd: R, JAAe U9 faol
AU | JERE B e g g |

Unit 2 Methods of representation of Relief : Hachures, Layertint Methods.
Representation of various Slopes and Landforms by Contours.

THTE 2 Sy B Ul wRw @ ARt R, wwat {fY) e vl R
fafr=1 et 7§ —amBRI BT YN |

Unit 3 Diagrammatic Representation of Geographical Data. Types of Diagrams- Bar,
Linear, Circle and wheel (pie) Diagram.

TPTS 3 MNP 3fipel BT AT U, IRTT D PR — TUSRE, &R NG,

JANE UG TN |
Unit 4 Surveying-Basic principles and types of surveying. =D
TaTE 4 AT T B SR RIGId T YR | 04. 0617
05
Unit 5 Chain and Tape survey. : CY Cﬂ Yo . PN @rod )
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Suggested Readings:

Misra, R. P. And Ramesh, Fundamentals of Cartography, Mc Milan Co., New Delhi,
1986.

Pal S. K., Statistics for Geoscientists- Techniques and applications. Concept, New
Delhi. 1998.

Robinson. et al. Elements of Cartography, John Wiley & Sons, USA. 1985.

Sarkar A. K., Practical Geography: A Systematic approach Oriental Longman,
Calcutta, 1997.

Sharma J. P., Practical Geography, Rastogi Publication, Meerut.
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Deparment of Higher Education Govt of. M.P.
Syllabus for Under Graduate Classes
as recommended by Central Board of Studies and approved by the Governor of M. P.
Session 2019-20
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A 2019—-2020
Class & : B.A./B.Sc. Il year d1.Q. /< .gu—1. fgcig af
Subject fawg : Geography [Tt
Title of Paper U7 U & W& Paper-1, Physical Geography (Atmosphere and
Hydrosphere)
T 93— Yo, Wi Wi (@geved U
TIEHYS )
Max. Marks : Theory 40
AFHTH 3P : JgTicre 40

Objectives: This paper on Physical Geography is structured into components of Atmosphere
and Hydrosphere. This paper emphasize the constituents of the atmosphere the dynamic
nature of the processes associated with it and their contribution in making the earth habitable.
The course content also leads to the identification of climatic differentiation on the earth and
the consequences of human activities on the atmospheric processes. The component of
oceanography similarly deals with the coastal processes and describes the vast and diversified
resources that oceans hold.

JeR : ARG I & 59 TR U B qIgEvSH U somved N fave fhar wan @) 38
T UF dqigAved, SHal uihanell @ wiehd uefa ok gt R ofied @ e w
qIGAUSAT TETEl B ST W RIT GRS 3 9 U U @ fAvg—awg ekl W
S-S gRad-Telerar ok @ Ararg Tfaftdl W gg @ A ggaE sah 7
Gz fde sy A S yeR WYsacd uihaRl U4 9o fiena ud fafty el @

U T B |
Particulars
Unit 1 Weather and climate: Definition and importance. Elements of Weather and

climate. Composition of atmosphere, layers of the atmosphere and their
characteristics. Insolation: factors affecting its distribution. Heat balance,
Horizontal and vertical distribution of temperature, inversion of temperature.
ARPA Qigitally
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Unit 2 Atmospheric Pressure: Pressure belts, shifting of Pressure belts, Atmospheric
Circulation, Planetary winds, Seasonal and local winds, Jetstream
Atmospheric humidity: Absolute, Relative and Specific humidity.
Condensation and its forms, Evaporation, Precipitation. Rain fall- Types and
Distribution.

TPIS 2 qgAvSeld TN arge e, argera ufedi @ fvenmys | argEvedd
u%ﬁqaﬁ AR uge, W uae @R o M
mﬁmﬁﬁaaﬁawﬁmmlwwmm,mw,q&l
¥~ FHR Td faemor |

Unit 3 Air masses, fronts: origin and classification. Tropical and temperate cyclones
and associated weather conditions. Classification of world climate — Koppen,
Thornthwaite and Trewartha. Globai climate change. Role and response of
man in climatic changes, Applied climatology and urban climate.

TS 3 IR, IR Safd T aiiiaxer| 9T wicedia gd diarer wfedd
Thar Ud et ARl el | g @ Sy @1 affaRe- @,
e U9 fearert| Rew Feary wRedm, Seary oRed«i # w9 @
AT R ufafean | @maeRe Seery R qon TRy Seary |

Unite 4 Hydrosphere: Hypsographic curve, Relief of The Pacific, The Atlantic and
The Indian Ocean. Ocean deposits, Coral Reefs and theories regarding their
origin. Concept of Coral bleaching.

PS4 STeTvSe: STaaresil 9, TeNd AENTR, 3 HERITR U9 @< #erR @1
Jeargd | TN 8, vare fifcat w@d s Safa 9 wafda Rigia
qrel faRS o Hhed T |

Unit 5 Marine temperature, salinity, movements of oceanic water: Waves, Currents

and Tides. Related theories of Tides. Oceans as a source of future resources.
Laws of the Sea and Marine pollution.

DS 5 |HAT U, FAIO, ! Sl BT HoR: e, IR U6 SR HIeT| SaR
ey Heftra Rigia | AemR Y HERE @ W9 @ w9 9| 998 @ E
T g Hel T |

Suggested Readings:

l. Monkhouse F. J., Principal of physical Geomorphology. Hodder and Stoughton,
London, 1960.
2. Wooldridge, S. W. And Morgan, M. S., The Physical Basis Geography — an outline of
Geomorphology, Longman Green & Co. London, 1959.
Baray, R. G. & R. J. Chorley, Atmosphere, weather and climate. Routledge, 1998.
Critchfield, H. General Climatology, Prentice-Hall, New York, 1965. ARPAN - pisitaly soned
Anikouchine, W. A. & R. W., The World Oceans-An introduction to Oceanography. BHARD ~ grarows
Grald, S. General Oceanography — An Introduction. Johp Wiley and Sons, New Yorlg\.NAJ 17593240530
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Sharma, R. C. & M. Vatel, Oceanography for Geographers. Chetnya Publishing
House, Allahabad, 1970.
Singh, Savindra, Physical Geography. Prayag Prakashan, Allahabad, 2000.
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g3 2019-2020
Class el : B.A./B.Sc. Il year §1.4. /o). fgcdhig af
Subject fawy : Geography T
Title of Paper %1 U5 & M Paper-lII, Economic Geography
e gF- fgeii, anfie
Max. Marks : Theory 40
w8 : GEUREN)

Objectives: The objectives of this course is to acquaint the students with the spatial pattern of the
world economy consisting of activities ranging from primary to tertiary sectors, their bases and
causes of regional variation, recent world-wide changes in economy particularly in context of the
globalization and to comprehend the contemporary issues facing the global economy.

ST I UISTBH BT Seed et o yeifve @ gdias el g v sefaawen @
g aftes & oRR B 81 e MRaw sefaaer § vt 552 oN &
faffrrar, srefaraven # oA favaamd wRad= fReva: dvdiaxer & e F W

Particulars

fraor

Unit 1 Definition and scope of Economic Geography. Sectors of economy - primary,
secondary and tertiary. Geography of primary production- agriculture production
and trade- wheat, Rice, Sugarcane, Tea, Coffee, Cotton, Jute, Wool, Rubber,
Fisheries. World economic development: measurement and problem.

THIS 1 e e @ ol &5 vd Rvgawg | sefamwen & w@vs - wfiw,
fecias vd qias | yifie S @1 e @Y Saed gd auR- W
G, T, A1, Dedl, HUN, S[C, &, &R d 7 | favg anfdfe fera: amo=
Ud qHRI |

Unit 2 Major mineral and power resources: factors effecting exploitation of minerals,
world reserve. Production, distribution and trade of Iron , Manganese amd Bauxite

Minerals. Production, world distribution of coal, petroleum, natural gas,
hydroelectricity and atomic energy. Non conventional energy resources
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Unit 3 Regional Development and Planning: Experience of regional planning in India.
Five year plans, integrated rural development programmes, Panchayati Raj and
decentralised planning, command area development, watershed management,
planning for backward area, desert, droughtprone, hill, tribal area development.

TP 3 weRre e g FEm: TRa # uefiie Qe & srpfa, deadfa drem,
FHIHTRT Tl famre drded, darediRST Ud Irior Rewiiexor erime,
AR, Ydaid, Sy 8§31 & e g arem |

Unit 4 Manufacturing industries: factors affecting location. Location, growth and
distribution of iron and steel industry in United States of America, Russia, Great
Britain, Germany and India, aluminium industry- location and distribution in the
world, cotton textile industry in United States of America, Great Britain, China,
Japan and India— growth and distribution, woollen textile industry- location and
world distribution, petrochemical industry-world distribution, fertilizer industry-
world distribution.

ZHTS 4 faffmtor Sei T @ TITFERY B yId BRE 9T BREG | SlET SETd SENT @l
AYF TS sR@I, wE, YT fIeH, SEAl 9 uRa § wrgeRe, gfg v
faaeer| fawg 4 voyfifem Sem @& WRIEgERY T AR R ST @
g Sy MR, U< 9, dF, FuE qer 9Ra | gfg u@ fAawor) fawa A
Tl TEAENT BT RIFEHRYT UF faRor) favg & Ugr <9 SRt @ faem,
favg # SRF s B AR

Unit 5 Transport: relative significance of different means of transport, factors affecting
land, water and air transport, world oceanic routes, canals and rail routes. Changes
in world economy context of globalization.

3PS 5 Rasd : uRaga & fafr= Al o1 |nfie 9@, WId, 9 Ua arg aRagd @l
TG @R dTel BRe | favg @ wETNE AN, Hewqel TEY U9 Nen |
JedieRer & wew W fava aref sgaven ¥ gRed |

Suggested Readings:

\'ﬂaﬂﬁa W _\:Eﬁ : ARPAN Digitally signed by
BHARDW 53 oomorrs

1. Chatterjee, S.P., Economic Geography of India. Allied Book Agency, Culcuttap j984. 12:00°08 +05'30

2. Estall, R.C. and R.C. Buchanan, Industrial Activity and Economic Geography.
Hutchinson University Library, London, 1963.
Janaki, V.A., Economic Gesgraphy. Concept Publishing Co., New Delhi.
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HH 2019—2020
Class &&T : B.A./B.Sc. II year 1.0, /f1.09—=). worq a9
Subject fawa : Geography et
Title of Paper We UF & ¥ie Practical WrafRve
Max. Marks : Theory 50
e b : Hgias 50
Particulars
faaxor
Unit 1 Weather maps: Preparation of weather maps in India. Weather symbols,

Interpretation of weather maps published by Indian Metrological Department
for Summer, Winter and Monsoon Seasons.

TS 1 A AFRE: ARG H A Al @ ge | AeE AERE § g e
weliep | R A f3urT g1 TR\ aEfEl @ @ |

Unit 2 Use of Metrological instruments- Maximum and Minimum Thermometer, Dry
and Wet bulb thermometer, Aneroid Barometer and Rain Gauge, Wind vane,
Anemometer, Fortin’s Barometer.

DS 2 A Al SUIRUl BT SUART: ARNETH R[AGH o, Y T g
gcd WA, figa arggreandl, v§ autandt| vaw RegEe, uyad o,
BIFEA BT IR |

Unit 3 Classification of Indian Metrological Observatories and Methods of Collection
of Metrological Data.

SPTS 3 IRATT ANTH JRTrsl BT aITdHRoT Ud ArgA Hedl aids] @ UHHIDBROT P
faferat |
Unit 4 Diagramatic representation of Climatic Data- Line Graph, Polygraph,

Climograph and Hythergraph.

T 4 SIe Aidpel BT ARG USHE: YT NG, RS NG, FARAITS
Td SRS |

Unit 5 Prismatic Compass Survey- Open and Closed Traverse Type of Bearings,
Correction of Bearings and Correction of Closing Error by Bowditch Method.
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A 2019—2020
Class ®&T : B.A./B.Sc. 1 year f1¢. /fo—1. T a¥
Subject {5 : Geography T
Title of Paper : Paper-I, Geography of India
we 9 ol ¥ UeT G- UM, 9RA Bl
Max. Marks : Theory 40
AT 3P : g 40

Objectives:  This paper deals with study and teaching to the students the Physical, Cultural
conditions and acquaints the students relating to sustainable development and
regional specialisation, diversification and environmental impact in the
Globalisation process.

IqAYT 0 o9 URA UF & Seed el @ wRaay vd 7y S @ Aifae aiiis
| & Pt Ud waterelly wae & et § dedieRer 6 SEen |
3T HRAT B |

Unit 1 Locational characteristics: Physical Features, Structure, Relief, Physiography,
Drainage system, River linkage, Climate and Vegetation.

TS 1 Refaorg fAgvad | Wifde WU, TG, SR §91de, Iars—ad, \al
FAE, TaTg U g |

Unit 2 Natural Resources: Water Resources, Mineral Resources- Copper, Iron and
Bauxite. Forest Resources— Types and distribution. Power Resources — Coal,
Petroleum, Natural Gas, Non -Conventional sources of energy and Energy
crisis. Wild life resources and their conservation.

THIS 2 yIpfre T S WU, | WERE — 61, @81 99 arerse | 99
TR TR Td fRaRer ) ufd dane o, Igifers megfae 9,
FRERFTT Holt Wd Ud Holl  Gdhe | T SN Far TG STHT H& T |
ARPAN Digitally signed

Unit 3 Cultural landscape of India — Population and it’s characteristics. In@'ﬂlARDngsng
Economy- agriculture, characteristics, Major crops- Wheat, Rice, Cotton, Date: 2021.07.14
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Rubber and Sugarcane, Green and white revolution. Industrial Development-
Iron and Steel, Textile — location and Production. International Trade.

TS 3 URA @ WRGRIe Y-3W . WOEE] Ud 9@ RUWdN,  WRd
Jrefarav-aft fewar, we G, W uEd, U, Y§e, U1 TS, gRd
v ¥ad Hifd | Senfie fwra- e swe v gl ae San- saRufy
g IATEH | FRRIST AR |

Unit 4 Madhya Pradesh- Physical and Cultural: Phycial aspect- Location, Structure,
Physical Features, Drainage, , Climate, Soil, Natural Vegetation, Agriculture,
Minerals, Industries and Trade.

Cultural aspect- Population Structure, Distribution, Density, Growth, Sex—
Ratio, Literacy, Rural and Urban Migration, Tribes & Tourism.

TP 4 HEIYRY — WP TF Wrglrd: Wi Teu-Rufy, e, e R,
JUATE, STeraTy, Yal, Whfae aevdfa, HiY, @i, ST ud @R |

RIS Yaou— Saer W, faRen, a9, 9fE, R, aera,
YO T TR JaTd, STt U gie |

Unit 5 Political Aspects: Geographical basis of Indian federalism, State
reorganisation, emergence of new states, international boundary of

India and related issues, cross border terrorism, India’s role in
world affairs. Geopolitics of South Asia and Indian ocean realm.

TPIS 5 OIS 6T~ IRAT oS & Ao MR, Il &1 e, 989
WSl BT 9EHd, WRA B SRR WA R wefa ¥R, e uR
depars, fava gaal W ARa o 4fer, <ol e iR YR weerRY
&3 B PRSI |

Suggested Readings:

1. Singh, R.L. (ed) India: A Regional Geography, National Geographical Society of
India, Varanasi, 1971.
2. Spate, O.H.K. & A.T.A. Learmonth: India and Pakisthan- Land, People and

Economy, Methuen and Co., London, 1967. ARPAN  Digtally signed

3. Political Geography, Sudeepta Adhikari, Rawat, publications, 2017 m AR gms;’\m)
4. Political Geography, G.S. Mohanti, Isha Books 2004 "/ 50000 10550
olitica graphy ot @4} ' GA;’% 18:00:58 +05'30
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3T 2019—2020
Class ar B.A./B.Sc. Il year §1.Y. /.ua—H1. iy af
Subject fawa : Geography ¥[&l
Title of Paper Ue< U3 @ fids . Paper-II, Environment and Resource
Management
T - g, gateRer gd S weee
Max. Marks Theory 40
S i JEF 40
Objectives:  Through this paper students will be acquainted with inter relationship of

Unit 1

THIS 1

Unit 2

m{ DT . Mnslwq) \@

Cive burgsH bk Ty )

resources and Environment and the sustainable development. This paper also
deals with Conservation and management for solving the environmental
Problems.

vl B AP U9 S9SN e § SaTd SR aor
ol

Environment — Meaning, Definition, Nature and classification. Interrelation of
natural and human environment. Environment and Ecology. Environmental
degradation, Disaster management and Conservation.

wafeRer — aef, aRwTET, T vd aftawer | wrpfie ud Ard watarer @t
IS | wataRer ud uRReifYed | Tafarer sigwae, Siger YeuE U9 6RE |

Biodiversity and Sustainable development, Quality of human life and
environment, Environmental policy, Environmental education and LeglstaBlo
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Sustainable Development — Meaning, Need and Concepts. Quality of Humany op 4g1P7 o0 )

Life and Environment. Environmental Laws and Policies. Contemporary
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Environmental Issues — Population Explosion, Population and food security,
Global warming, Green house effects, Urbanisation, Mining and
Industrialisation.

SIS 3 I e — orf, snavgedr U4 WaewH e | wataRer ud wrg oiee 9
TorEs | v Ay @ ARt wwemEte il ged- e
favpre, e W@ @ qeen, ARad -aroH, ERT T8 wE, e,
© 4 3fremfexor |

Unit 4 Soil: genesis, classification, distribution. Soil profile, Soil
degradation and conservation. Factors influencing world
distribution of plants and animals. Deforestaton, Social Forestry,
major gene pool centre.

SIS 4 TeT: Sedfed, aiffever v fawRor | gar aRBRen, ger s u§ e
|HEIRSTR aifa), TE SN 9ea o |

Unit § Environmental Conservation and Management — Meaning, Definition,
Objective and Concepts. Resource Regions of India. Techniques of Resource
Conservation— Land, Water, Air, Mineral and Forests. Resource Management
and Planning with special reference to Environment.

THE 5 RO RET UF yeuE- of, oRwier, Seiw U WaewE N, WRa @
R Fe9, AR eV aBs — 4, S, IRy, @fier Td 99 | gataRer
% faly wed § WM gsuE vl Ao |

Suggested Readings:

1- Hagget, Peter: Geography- A Modern Synthesis. Harper & Row Publishers, New
York, 1975.
2- Sharma, H.S. and S.K. Sharma, Chattopadhayay (ed): Sustainable Developments-

Concepts and Issues. ARPAN ARPAN BrAROW
3- Simmons, I.G.: The Ecology of Natural Resources. Edward Arnold, London, 1974, BHARDWAJ ?851182102731’4,
4- TIIROT HAoI—areTehT Td TeH, AT HHIe 3RS, T | /f‘\é
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Unit 5 Plane Table Survey — Radiation, Intersection and Resection.
IR 5 THYE wderor — fafawor, ufedes o Rerfay ferrfeor
Suggested Readings:

Misra, R. P. And Ramesh, Fundamentals of Cartography, Mc Milan Co., New Delhi,
1986.

Pal S. K., Statistics for Geoscientists- Techniques and applications. Concept, New
Delhi. 1998.

Robinson. et al. Elements of Cartography, John Wiley & Sons, USA. 1985.

Sarkar A. K., Practical Geography: A Systematic approach Oriental Longman,
Calcutta, 1997.

Sharma J. P., Practical Geography, Rastogi Publication, Meerut.
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3 20192020
Class ®&T B.A./B.Sc. IIl year 91.. /§t.gq—4l. T o
Subject fawg : Geography ¥[Iel
Title of Paper W U & ¥¥® . Practical WraIfiTes
Max. Marks : 50
JfeeaH 3 50
Unit 1 Fundamentals of Statistics — Sources and Types of Data, Determination of
frequency and Class interval. Mean, Median,Mode and Standard Deviation.
S 1 iR & M Rigia— ffde! & TPR U i, Mg U amiwiRre
o7 fAuiRor | Wz, Mftaer, ggad vd A fauer |
Unit 2 Map Projections ~ Classification and Construction by Graphical Methods.
Conical Projection - One & two standard Parallel, Bonn’s, polyconic, simple
Cylindrical and Cylindrical Equal Area . Polar Zenithal Projection —
Gnomonic, Stereographic, Orthographic.
SHIS 2 qRE W affere vd emedm fafy gmr R medl @ -
YHITPR YAY—Th WeTE Ud a7 W SENE, 919 We, qgeiad YU | R
T4 GHEH JEETPR WA | DR, ARG Ud SARNEd uaY B gd
Reifer |
Unit 3 Introduction to Aerial Photography and Remote sensing. Analysis of satellite
Imageries. Geographical Information System(GIS) and Computer Mapping,
Global Positioning System(GPS).
THIS 3 Iy BRI AR YR TG TEe BT uRed | SuuEd st o
farearyor | WrTfere XgEe oIl (SRITTETw) UF HRgeR AR, Wi
arafReafar worrell (SIdg) | ARPAN  Digrall signed
BHARDWA BI)—IiARDWAJ
Unit 4 Topographical Sheets — Types and Nomenclature. Analysis of Topographical 0T
Sheets. Geographical Excursion/ Village Survey and Report writing.
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